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INTRODUCTION

The Tampa Interstate Study (TIS) provides for the reconstruction of Interstate 275 (I-
275) and Interstate 4 (I-4) in Hillsborough County. In conjunction with TIS and
previous studies conducted by the Tampa Hillsborough County Expressway Authority
(THCEA), the need for a freeway to freeway connection between I-4 and the South
Crosstown Expressway has been identified (the Crosstown Connector). The proposed
interchange on I-4 with the Crosstown Connector, the Crosstown Connector
interchange, has been included in the TIS study and is in the year 2010 Long Range

Transportation Plan for Hillsborough County.

Greiner Inc. has been requested by the Florida Department of Transportation (FDOT)
to analyze the impact of this new interchange on the operation and safety of I-4 and

the South Crosstown Expressway, as well as justify the need for the new interchange.

The purpose of this_ report is to present the FDOT and the Federal Highway
Administration (FHWA) with the documentation to justify the new interchange. To
accomplish this, the report discusses the neced for the project and the project’s
relationship to the area transportation system as well as the traffic operations, safety
and capacity impacts of the interchange. The cost effectiveness of the proposed

interchange is also addressed.

The appendices of this document contain support documentation for the traffic

operations calculations,



DESCRIPTION OF THE PROPOSED ACTION

The proposed project site for the Crosstown Connector is located east of the Tampa
Central Business District (CBD) and the I-4/I-275 interchange. The proposed
Crosstown Connector is located east of the C.8.X. Transportation railroad corridor and
west of 31st Street between the existing I-4 interchanges at 21st/22nd Streets and 40th
Street. The proposed Crosstown Connector extends from I-4 southward to the South
Crosstown Expressway. The connector interchanges with the South Crosstown
Expressway between the existing interchanges at 22nd Street and 39th Street. Exhibit

1 illustrates the project location.

The location of the Crosstown Connector, including the interchanges, was the subject
of a separate study conducted for THCEA. The initial investigations to locate the
Connector examined the area from the Howard/Armenia Avenue corridor east through
50th Street and involved using existing street alignments and interchanges as'well as
new alignments and interchanges. The initial evaluation of alternative locations and

feasibility of the Connector are documented in the following reports:

* Proposed I-275/1-4 Crosstown Expressway Connector-Technical
Memorandum; Howard, Needles, Tammen and Bergendoff; April, 1986,

*  Feasibility Study of Extensions to the Tampa South Crosstown Expressway;
Parsons, Brinckerhoff, Quade and Douglas; August, 1987.

Further documentation of the Connector location will be included in the
environmental document and engineering reports currently being prepared by THCEA
under their ongoing Project Development and Environmental (PD&E) Study for the
Connector. For purposes of this evalvation and TIS, the location of the Connector is

assumed to be fixed.
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The proposed Crosstown Connector interchange with I-4 has been developed in
conjunction with the proposed improvements to I-4 and I-275 developed under TIS.
The TIS Master Plan in the project area includes a basic eight-lane express freeway
system comprised of six general use freeway lanes and two High Occupancy Vehicle
(HOY) lanes on I-4. In addition, there is a two- to three-lane local access freeway
system paralleling the express freeway lanes. The proposed Crosstown Connector is a
six-lane freeway section. The Connector provides access to/from the local access
freeway lancs to/from the east and to/from the express and local access freeway lanes
to and from the west. The Crosstown Connector provides a toll-free exit and entrance
ramp to and from Adamo Drive (S.R. 60) and provides direct connections to and from
an eight-lane freeway section on the South Crosstown Expressway. The concept is

illustrated in the appended plan set on 100 scale aerial photography.

The proposed Crosstown Connector will provide direct freeway to freeway access
between I-4 and the South Crosstown Expressway. This connection will improve
traffic operations on the north-south local streets in the project area as well as along
the two freeway corridors. In addition, as a result of the direct connection between I-
4 and the South Crosstown Expressway, the growing suburban communities are

provided improved access to and from area business districts.

An additional function of the proposed Crosstown Connector is its role as a system
maintenance of traffic route during the reconstruction of the Interstate. The
Crosstown Connector will provide an alternative route for traffic to access the CBD
during the reconstruction of the downtown and I1-4/I-275 interchanges. Without the
Connector, during the reconstruction traffic accessing the CBD would likely be

diverted to the arterial street system including 21st, 22nd, 40th and 50th Streets. Due



to the limited available capacity on these arterials, severe congestion would result.
Therefore, the Connector is a vital link for both the ultimate freeway system in
Tampa as well as a system maintenance of traffic route during the reconstruction of

the freeway system.

JUSTIFICATION OF THE PROPOSED ACTION

Hillsborough County is located in one of the fastest growing metropolitan areas in the
country. In 1985, Hillsborough County had an established population of 748,507.
Population projections indicate that approximately 546,000 additional people will live

and work in Hilisborough County over the next 25 years (Year 2010).

The population growth projected for Hillsborough County a‘nd the Tampa Bay urban
area will increase the tfavcl demand on the area’s roadway system. Traffic
projections for the vear 2010 indicate that improvements to the I-275 and I-4 corridors
arc nceded to meet this travel demand. The TIS Master Plan to upgrade I-4 and I-275
will improve these major east-west and north-south transportation corridors. The
South Crosstown Expressway, with the proposed western extension to the Gandy
Bridge, the proposed eastern extension through Brandon to S.R. 60 and overall
upgrading and widening in high volume areas, will provide additional capacity for
east-west travel south of the I-275/I-4 corridor. In conjunction with these
improvements, the proposed Crosstown Connector interchange provides a vital freeway
to freeway link between these two major transportation corridors, Traffic projections
for the design year 2010 indicate that with the TIS Master Plan improvements in place

the Connector will carry approximately 90,000 vehicles per day.




The following sections of this report provide the engineering justification of the
proposed project. The issues addressed include the existing (1988), opening year
(1995), and design year (2010) traffic volumes, traffic operations, safety, cost-
effectiveness and implementation of the proposed action. Due to the nature of the
Interstate’s function to carry interregiomal traffic, particular attention has been
focused on the impacts that the proposed interchange will have on the I-4 traffic
operations. Also of importance, and addressed herein, is the impact on the adjacent

street system,
AREA STREET SYSTEM

As previously shown in Exhibit 1, I-4 and the South Crosstown Expressway run
primarily east and west in the vicinity of the proposed Crosstown Connector. The
Connector is proposed to run north-south, connecting the two roadways. The

following briefly describes the existing facilities and planned improvements.

Interstate 4 - runs primarily east-west in the vicinity of the proposed project. East of
40th Street, I-4 takes a northeasterly route through Hillsborough County and continues
in a northeasterly direction through Orlando and continuing to Daytona Beach on
Florida’s east coast, I-4 terminates west of the proposed pro ject area at an interchange
with I-275. I-4 is generally a four-lane divided, limited access freeway with the
exception of the section west of 21st/22nd Streets, which is a six-lane divided section.
A lane drop eastbound and a lane add westbound occurs on the west side of the
existing 21st/22nd Street interchange. The existing laneage on I-4 and the
configuration of the ramps is illustrated schematically on Exhibit 2.

The segment of I-4 between I-275 and 50th Street (U.S. 41) covers a distance of
approximately 3.2 miles. There are three existing freeway interchanges within the
study area. Split-diamond interchanges are currently provided at 21st/22nd Streets
and 50th Street/Columbus Drive. A diamond interchange is located at 40th Street.

The South Crosstown Expressway - is a four-lane divided, limited access east-west toll

road. Currently, the South Crosstown Expressway extends from Gandy
Boulevard/Dale Mabry Highway north and eastward, through south Tampa and the
southern portion of the Tampa Central Business District (CBD). It continues eastward
from the CBD to 1I-75. The long range plans for the South Crosstown Expressway
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include a western extension to the Gandy Bridge, providing a limited access
connection to Pinellas County and an eastern extension through or around Brandon to
S.R. 60. The South Crosstown Expressway improvement plan includes upgrading to a
six-lane facility from 39th Street east to 78th Street. An cight-lane facility is
currently proposed from Kennedy Boulevard east to 39th Street.

Adampo Drive (S.R. 60) - is an east-west principal arterial that traverses all of
Hillsborough County. Between 13th Street and 50th Street, Adamo Drive is located
approximately two-thirds of a mile south of I-4 and onc-sixteenth of a mile north of
the South Crosstown Expressway. In this area, Adamo Drive is currently a four-lane
divided facility., The Long Range Highway Plan for Hillsborough County includes
improving Adamo Drive to a six-lane divided facility,

14th/15th Streets - are a north-south one-way pair located east of I-275, Fourteenth
Street is a two-lane one-way southbound facility and 15th Street is a three-lane one-
way northbound facility. South of the I-4 overpass these roads merge and connect
with the Nick Nuccio Parkway (a four-lane divided facility) south of 7th Avenue.
Along with the South Crosstown Expressway and Adamo Drive, Nick Nuccio Parkway
provides access to the cast side of the Tampa CBD.

21st/22nd Streets - arc a north-south one-way pair located east of 14th/15th Streets.
Twenty-first Street is a three-lane one-way southbound facility. North of I-4, 22nd
Street is a two-lane one-way northbound facility while south of I-4 it is a three-lane
one-way northbound facility. Just north of the interchange with the South Crosstown
Expressway, 22nd Street becomes a four-lane two-way facility. This facility serves as
the primary access to/from the Port of Tampa. .

40th Street - is a six-lane north-south arterial that has its southern terminus at 7th
Avenue (S.R. 574), approximately one-third of a mile south of I-4, Approximately one-
tenth of a mile south of the I-4 interchange, at 11th Avenue, 39th Street merges with
40th Street. Thirty-ninth Street extends south of 7th Avenue as a four-lane arterial
and terminates at its interchange with the South Crosstown Expressway,

S0th Street (U.S. 41) - is a north-south arterial paralleling 39th/40th Street to the east.
North of the I-4 interchange, 50th Street is a four-lane arterial that diverges to form
Melburne Boulevard (Business U.S. 41) which runs in a northwesterly direction and
connects with 40th Street. South of the I-4 interchange, 50th Street is a six-lane

arterial that extends south of the interchange with the Crosstown Expressway and
continues southward through the remaining portion of Hillsborough County.

EXISTING CONDITIONS

To provide a bascline condition, the existing conditions on I-4 were evaluated, This
involved an inventory of existing geometric and traffic conditions, an evaluation of
peak hour traffic operations and an assessment of traffic safety. The following

discusses each of these,



Existing Traffic Volumes

Existing average daily traffic (ADT) and peak hour (a.m. and p.m.) volumes were
obtained from traffic counts conducted in the project area by Greiner, Inc. At
selected locations, 24-hour machine traffic counts (directional volumes in 15-minute
increments) were conducted on I-4 and adjacent arterials, The daily traffic counts

were collected at the foilowing locations:

I-4 Mainline west of 2Ist Street

I-4 Mainline west of 50th Street

Eastbound I-4 off-ramp to 21st Strect
Eastbound I-4 on-ramp from 22nd Street
Eastbound I-4 on- and off-ramps at 40th Street
Eastbound I-4 off-ramp to Columbus Drive
Eastbound I-4 on-ramp from 50th Street
Westbound I-4 off-ramp to 50th Street
Westbound I-4 on-ramp from Columbus Drive
Westbound I-4 on- and off-ramps at 40th Street
Westbound I-4 off-ramp to 22nd Street
Westbound I-4 on-ramp from 21st Street

14th Street (at I-4 overpass)

15th Street (at I-4 overpass)

21st Street (north and south of I-4 ramps)
22nd Street (north and south of I-4 ramps)
40th Street (north and south of I-4 ramps)
50th Street (north and south of I-4 ramps)

Peak hour turning movement counts were conducted from 7 to 9 a.m. and 4 to 6 p.m.

at the ramp terminals at the following interchanges:

I-4 and 21ist/22nd Streets
I-4 and 40th Strect
1-4 and 50th Street/Columbus Drive

The existing ADT’s and peak hour {(a.m. and p.m.) traffic volumes on I-4 are
illustrated on Exhibit 3. The existing a.m. and p.m. peak hour turning movements at

the I-4 ramp terminals are illustrated on Exhibit 4,
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Existing Traffic Operations

Using the existing peak hour volumes, traffic operations analyses were conducted for

the mainline of I-4 from west of 21st Street to east of 50th Street.

The weaving section speeds and the ramp junction merge and diverge volumes were
estimated using the methodologies described in Chapter 4, Weaving Areas, and Chapter
5, Ramps and Ramp Junctions, of the 1985 Highwayv Capacity Manual (HCM). To be
consistent with the operations analyses conducted for TIS, the levels of service for the
merge and diverge areas in this study were determined using the values developed for
TIS and previously approved by FHWA. In addition, the levels of service for weaving
and non-weaving speeds in weaving sections that were used for TIS were also used in
this study. Table 1 lists the merge, diverge and weaving section Ievels of service used

in the operations analyses.

The capacity calculations for the ramp junctions are contained in Appendix A.

Tables 2 and 3 summarize the level of service for existing conditions on I-4 in the a.m.
and p.m. peak hours, respectively. As seen in the tables, the existing operating
conditions on I-4 include several merge/diverge areas and weaving areas operating at

unacceptable levels of service.

In the a.m. peak hour the westbound on-ramp from 40th Street operates at Level of
Service E (LOS E). This is primarily due to the high volume (3,305 vehicles per hour)
on the freeway upstream of the on-ramp. In addition, the weaving sections between
the 40th Street and Columbus Drive/50th Street interchanges operate at LOS F in both

the eastbound and westbound directions. This is due to the short lengths of the



TABLE 1

LEVELS OF SERVICE FOR
MERGE/DIVERGE VOLUMES AND SPEEDS IN WEAVING SECTIONS
I-4/Crosstown Connector

MERGE/DIVERGE AREAS

Merge Volume Diverge Volume
LOS (in pcph) {(in pcph)
A < 660 < 715
B < L,100 < 1,155
C < 1,595 < 1,650
D < 1,925 < 1,980
E < 2,200 < 2,200
WEAVYING SECTIONS
50 mph Design Speed 60 mph Design Speed

Weaving Speed Non-Weaving Speed Weaving Speed Non-Weaving Speed
LOS Sw (in_mph) Sow (in mph) Sw (in mph) Snw (in_ mph)

A > 50.0 > 54.0 > 550 > 60.0
B > 450 > 48.0 > 50.0 2 54.0
C = 40.0 > 420 > 450 > 48.0
D > 350 > 350 > 40,0 > 42.0
E 2 300 2 300 > 35.0 2 35.0
F < 30.0 < 30.0 < 35.0 < 35.0
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weaving sections (560 feet and 740 feet in the eastbound and westbound directions,
respectively). The analyses also indicate that in the westbound direction, the lane
adjacent to the merge/diverge locations from east of 50th Street to west of 21st Street
is operating at unacceptable levels of service. In the eastbound direction,
unacceptable levels of service are occurring in the lane adjacent to the merge/diverge

areas from west of 21st Street to east of 40th Street.

In the p.m. peak hour, the eastbound on-ramp from 22nd Street operates at LOS E. In
addition, the weaving sections between the 40th Street and Columbus Drive/50th
Street interchanges operate at LOS F in both the eastbound and westbound directions.
As was the case in the a.m. peak hour, the lane adjacent to the merge/diverge areas
operates at unacceptable levels of service in the p.m. peak hour. In the eastbound
direction, this lane operates at an unacceptable level of service from west of 2l1st
Street to east of Columbus Drive/50th Street. In the westbound direction, this lane
operates at an unacceptable level of service from east of 40th Street to west of 21st
Street. The volume to capacity ratios of the adjacent lanes are also included in

Appendix A.

In addition to the mainline I-4 analyses, signalized intersection analyses were
conducted for the I-4 interchange ramp terminals for the a.m. and p.m. peak hours
using the methodology described in Chapter 9 - Signalized Intersections, of the HCM.
The results of these ramp terminal operations analyses are listed in Table 4. The table
indicates that all I-4 ramp terminals are operating at LOS D in both the a.m. and p.m.
peak hours, The capacity calculations for the freeway ramp terminals are also

included in Appendix A.

12



EXISTING I-4 RAMP TERMINAL OPERATIONS ANALYSIS SUMMARY

Location

I-4 @ 21st/22nd Street
I-4 @ 40th Street
Columbus @ 50th Street

I-4 @ 21st/22nd Street
I-4 @ 40th Street
Columbus @ 50th Street

TABLE 4

I-4/Crosstown Connector

AM PEAK HOUR

Delay
{in sec/veh)

34.1

384
25.8

PM PEAK HOUR
36.5

325
27.5

13

vY/C
Ratio

0.85
0.84
0.70

0.97
0.75
0.71

Level of
Service

D
D
D

(wRviw



Traffic Safety

Accident data was obtained from FDOT for a five-year period (1983-1987). Both
detailed and summary accident data were reviewed. The accident data for I-4 from
east of l4th Street to east of 50th Street (U.S. 41) are summarized in Tables 5 through

9.

The tables provide a listing, by year, of the number of accidents (total accidents as
well as fatalities, injuries, and property damage), average daily traffic volumes, actual
accident rate, critical accident rate, safety ratio, economic loss and property loss. The
safety ratio, the ratio of the actual accident rate to the critical accident rate, is the
criteria used to identify safety problems and/or high accident locations. The critical
accident rate is the statewide average accident rate for a similar facility, Thus, a
safety ratio greater than 1.00 indicates that the facility is experiencing more accidents

than would typically be anticipated on this type of facility.

As shown in Tables 5 and 6, the section of I-4 from east of 14th Street to east of 26th
Street has experienced safety ratios greater than 1.00. On the section of I-4 between
19th Street and 26th Street (Table 6), the safety ratio has exceeded 1.10 for each of
the five years from 1983 to 1987 with a maximum value of 1.581 in 1987. The high
safety ratios in this area are primarily due to the large amount of lane changing
(weaving) that occurs. In the eastbound direction, a single lane from southbound I-275
merges as a left side lane add with two lanes from eastbound I-275 to form I-4.
Approximately 3,800 feet east of this merge, there is a drop lane to 2Ist Street with
the other two lanes continuving eastward. This configuration requires all vehicles from

southbound I-275 that exit at 2Ist Street to change two lanes. In the westbound

14
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direction, a single lane on-ramp from 21st Street merges with two through lanes on I-4
as a lane add. These threc lanes then split into southbound I-275 (two lanes) and
northbound 1-275 (one lane). All vehicles destined for southbound I-275 that enter at
21st Street must weave with all vehicles on 1-4 east of 2Ist that are destined for
northbound I-275. The sections of I-4 from east of 26th Street to east of 40th Street
(Tables 7 and 8) have safety ratios less than 1.00, ranging from a low of 0.370 to a
high of 0.799. The section from east of 40th Street to east of 50th Street (U.S. 41) has

experienced safety ratios approaching 1.00 in three of the five years (Table 9).
TRAFFIC PROJECTIONS

The TIS Master Plan concept includes a four-roadway system on I-4 in the vicinity of
the proposed project. The four-roadway system consists of an eight-lane express
freeway system with two High Occupancy Vehicle (HOV) lanes in the center of t.he
roadway and a two- to three-lanc local access freeway system on the outside of the
express lanes, This four-roadway system is to be implemented in two phases. Phase |
of the Master Plan concept includes the I-4 local access freeway system and the
Crosstown Connector interchange, while Phase II inciudes the I-4 express freeway
system and the HOV lanes, additional direct connections to/from the Crosstown

Connector interchange and slip ramps to/from the local access freeway system.
To assess the impact of the proposed project, both 1995 (opening year) and 2010

(design year) traffic projections were estimated. These projections were estimated

using the Florida Standard Urban Transportation Model Structure (FSUTMS) for

20



Hillsborough County, as supplied by FDOT and refined as part of TIS. Computer

simulations were run for four alternatives:

Alternative A - Opening Year (1995)
Alternative B - No-Build (1995)
Alternative C - Design Year (2010)
Alternative D - No-Build {2010)

* % * »

The Crosstown Connector interchange is included in both Alternatives A and C and
the existing 40th Street interchange is eliminated. Alternative A includes "braided"
ramps at 15th Street (to and from the east) and 21st Street (to and from the west)
while Alternative C includes a split-diamond interchange at 14th Street (to and from
the west) and 15th Street (to and from the east). The existing 21st/22nd Street
interchange is replaced by the 14th/15th Street interchange in Alternative C.
Alternative B (the 1995 No-Build Alternative) contains the existing laneage and
interchange locations/configurations. Alternative D does not include the Crosstown
Connector interchange but does include the split-diamond interchange at 14th/15th
Streets and a modified 40th Street interchange. Alternatives A, C, and D all include a

reconfigured 50th Street/Columbus Drive split-diamond interchange.

TRAFFIC OPERATIONS ANALYSES

Evaluation of opening year (1995) and design year (2010) operating conditions were
based on directional design hour traffic volumes (DDHV’s). The 1995 and 2010 ADT’s
were converted to DDHV’s using a "K" factor of 8 percent and a "D" factor of 55
percent. These K and D factors are the same factors used in TIS. The analyses were

conducted based upon the following assumptions:

21
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Peak Hour Factor (PHF) 0.95

Design Hour Truck Percentage = 3%
Design Hour Buses/RY Percentage = 0%
Population Factor = 1.0
Terrain = Level

60 mph Express Freeway Lanes
50 mph Local Access Freeway Lanes

Design Speed

The following sections discuss the opening vear, design yvear and No-Build alternatives

and the corresponding operations analyses.

Opening Year (1995) Traffic Operations

Phase I Analysis

A schematic illustrating the opening year Phase I concept is provided on Exhibit 5.
The Phase I improvement was developed as the initial phase of construction of the
ultimate improvement. The Phase I concept reflects construction of_'thc local access
freeway lanes in the ultimate concept with the exception of the temporary ramps to
and from the west at 21st Street. These temporary ramps are provided to maintain
access to Ybor City and the eastern CBD. The permanent access will be provided at

14th Street.

The provision of access to/from I-4 at 14th/15th Streets (as opposed to the current
access at 21st/22nd Streets) is required for the ultimate (Phase II) improvement due to
the location of the Crosstown Connector. Traffic operations analyses conducted
during the ecarly stages of TIS indicated that the distances between the Crosstown
Connector ramps to/from the west and the ramps to/from the east at 22nd Street were
insufficient to provide acceptable levels of service on the I-4 local access freeway

lanes.
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The construction of the ramps to and from the west at 14th Street are to be
constructed as part of the ultimate (Phase II) improvement since they require
substantial modifications to the 1-4/1-275 interchange due to distances required

between ramp gorcs.

The construction of temporary ramps to and from the west at 14th Street that tie to
existing I-4 in Phase I was analyzed to determine the traffic operations impacts. The
construction of temporary ramps at 14th Street would create weaving areas between
these ramps and the 1-4/I-275 junction. The eastbound and westbbund weaving area
lengths would be approximately 835 feet and 1,065 feet, respectively. The results of
the traffic operations analyses indicated that the eastbound and westbound weaving
areas were projected to operate at LOS F. In the eastbound weaving area, the speeds
of the weaving and non-weaving vehicles were estimated to be 24.3 miles/hour and
214 'miles/hour, respectively. In the westbound weaving area, .thc weaving and nbn-
weaving vehicle speeds were projected to be 32.8 miles/hour and 269 miles/hour. It
should also be noted that the 1995 volumes projected on I-4 between the I-275/1-4 and
14th/15th Street interchanges exceed the available capacity even if the weaving areas
are not present. The capacity calculations for these weaving areas are included in

Appendix B.

Based on these results, the permanent ramps to and from the east at 15th Street and
temporary ramps to and from the west at 21st Street are provided in Phase I. A Jocal
circulation plan for the Ybor City/castern CBD area (between 14th Street and 22nd
Street) will be developed during the preliminary engineering design phase of this

proposed project.

The opening year ADT and DDHY’s are presented on Exhibit 6. The opening year
Phase I analyses included evaluations of ramp junctions and weaving areas on I-4 and
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the Crosstown Connector. The analyses were conducted using the procedures

contained in the HCM.

Table 10 summarizes the traffic operations analyses conducted on I-4 and the
Crosstown Connector for opening year {1995). As indicated in Table 10, five of the 12
locations analyzed on I-4 will not operate at an acceptable level of service (LOS D) in

the opening year with the proposed geometry. These locations are as follows:

*  Eastbound I-4 off-ramp to 21st Street (LOS F).

*  Eastbound I-4 weaving section between the Crosstown Connector on-ramp
and the Columbus Drive off-ramp (LOS F).

*  Eastbound I-4 on-ramp from 50th Street (LOS E).

*  Westbound I-4 weaving section between the Columbus Drive on-ramp and
the Crosstown Connector of f-ramp (LOS E).

*  Westbound I-4 on-ramp from 2ist Street (LOS F).

Table 10 also indicates that the Crosstown Connector will operate at LOS B in the
opening year. The capacity calculations for the ramp junctions and weaving areas are

included in Appeandix B,

No-Build Analysis

As was stated earlier, the No-Build Alternative assumed the existing geometry and
interchange locations/configurations to be present in 1995. The 1995 No-Build
Alternative ADT and DDHV’s are iilustrated on Exhibit 7. Table 11 summarizes the
traffic operations analyses conducted on I-4 for the No-Build Alternative. As
indicated in Table 11, only two of the 10 locations analyzed are projected to provide

an acceptable level of service, These two locations are the eastbound I-4 off-ramp to
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21st Street (a drop lane) and the westbound I-4 on-ramp from 21st Street (an add lane).
The eastbound I-4 off-ramp to 21st Street is projected to operate at LOS B and the
westbound I-4 on-ramp from 2lst Street is projected to operate at LOS C in 1995, Of
the eight locations that will operate at an unacceptable level of service, six of these
are projected to operate at LOS F and the other two are anticipated to operate at LOS
E. The capacity calculations for the ramp junctions and weaving areas are included

in Appendix C.

It should be noted that although the actual eastbound diverge and westbound merge
locations at 21st Street are projected to operate at LOS B and LOS C, respectively; the
freeway segments immediately upstream and downstream of these locations are
projected to operate at Level of Service F. The design hour volume on the two
eastbound and westbound lanes east of the 21st Street on-/off-ramps is projected to be
6,016 vechicles per hour. This results in a per lane volume of 3,231 passenger cars per
hour which exceeds the capacity (LOS E) by over 46 percent. The design hour volume
on the three eastbound and westbound lanes west of the 21st Street on-/off-ramps is
projected to be 7,053 vehicles per hour. This results in a per lane volume of 2,525

passenger cars per hour which exceeds the capacity by over 14 percent.

Given the large disparity between the add lane/drop lane volumes on the 21st Street
ramps and the per lane volumes on mainline 1-4 east and west of the add lane/drop
lane, it is anticipated that a significant amount of lane changing will occur
downstream of the on-ramp and upstream of the off-ramp. This lane changing is the
result of drivers on mainline I-4 trying to improve their level of service by equalizing
the lane volumes on the section of I-4 west of the 2Ist Street ramps. This driver

%

behavior has been observed with the existing conditions and would be expected to
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increase with the 1995 No-Build Alternative due to the projected increase in volume.
This lane changing and disparity in lane volumes will result in increased turbulence,

poorer operating conditions, and an increased potential for accidents.

A comparison of Tables 10 and 11 indicates that in 1995 unacceptable levels of service
will exist at certain locations on I-4 with either the Phase I Alternative or the No-
Build Alternative. However, the number of locations that will operate at LOS E or F
with the Phase I Alternative (five) is less than with the No-Build Alternative (eight).
In addition to the locations projected to operate at unacceptable levels of service, the
per lane volumes exceed the available capacity for the adjacent freeway lanes within

the study area (from west of 15th Street to 50th Street).

Exhibit 7 indicates that approximately 160,300 vehicles per day (vpd) are projected
for I-4 east of the 1-4/I-275 interchange in the year 1995 for the No-Build Alternative.
Exhibit 6 identifies approximately 156,000 vpd projected for the year 1995 with the
Crosstown Connector. These projections indicate that traffic is expected to shift from
I-4/1-275 to the South Crosstown Expressway after construction of the Connector. It is
anticipated that the distribution of traffic through the downtown interchange will not
change due to the construction of the Connector, therefore, it is expected that each leg
of the interchange will experience a decrease in traffic volumes. As a result, traffic
operations for the I-4/I-275 interchange are not anticipated to degrade with the

implementation of the Crosstown Connector compared to the No-Build Alternative.

Phase I Interim Improvement Analysis

Based on the results of the operations analyses conducted for the opening year (1995)

Phase I concept, two interim improvement concepts were developed to improve traffic
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operations on I-4. The first interim improvement concept (Option 1) was developed
based on improving the traffic operations without increasing the pavement width
beyond the width needed for the ultimate (Phase II) improvement. This concept would
involve restriping the I-4 local access freeway lanes to provide one additional travel
lane in each direction. This would result in a six-foot outside shoulder and a two-foot
inside shoulder (as opposed to two, ten-foot shoulders). Upon completion of the
express freeway system during Phase I, the local access freeway lanes would be
restriped to provide the number of through lanes required in the ultimate

improvement and ten-foot inside and outside shoulders.

The second interim improvement concept (Option 2) was developed based on
improving traffic operations on I-4 and providing inside and outside shoulder widths
that meet cufrent design standards. With this concept, one additional travel lane in
each direction would be constructed along with a ten-foot outside shoulder and a four-
foot inside shoulder. The provision of these shoulder widths requires "overbuilding"
the Phase II (Ultimate) local access freeway.by a total of 12 feet, or six feet in each
direction. Upon completion of the express [ recway system in Phase II, the local access

freeway would be restriped resulting in 13-foot inside and outside shoulders.

The ovcrbuilding of the local freeway with Option 2 requires an additional 12 feet of
full strength pavement with six feet less of shoulders for the roadway sections and
appropriate bridge widening when compared with the cross section required for the
ultimate concept. The additional cost associated with this concept was estimated to be
$1,940,400.00 in 1990 dollars, which represents less than one percent of the total

project cost.
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Several discussions were held with the FHWA and the FDOT concerning the Phase I
interim improvement concept. Based on the relatively minimal additional cost
associated with overbuilding the local freeway and the desire to provide standard

shoulder widths, Option 2 was selected as the Phase I interim improvement concept.

Exhibit 8 illustrates the laneage provided with the Phase I interim improvement
concept. As indicated on Exhibit 8, the eastbound lane will be added west of the 21st
Street off-ramp and dropped at the Columbus Drive off-ramp., The additional
westbound lane will begin west of the 50th Street off-ramp and merge west of the 2ist
Street on-ramp. A concept plan on 100 scale aerial photography is included in the

appended plan set.

Table 12 summarizes the traffic operations analyses conducted on I-4 and the
Crosstown Conncctor for the Phase I interim improvement concept. As shown in the
table, only two of the 12 locations analyzed are projected to operate at an
unacceptable level of service. The eastbound I-4 weaving section between the
Crosstown Connector on-ramp and the Columbus Drive off-ramp and the westbound I-
4 on-ramp from 21Ist Street are both projected to operate at LOS E in 1995. Of the six
locations on I-4 that operate at an acceptable level of service, four operate at LOS C
while the other two operate at LOS D. All four locations on the Crosstown Connector
are projected to operate at LOS B or better. The capacity calculations for the ramp

junctions and weaving areas are included in Appendix D.
A comparison of the traffic operations projected for the eastbound weaving area

between 40th Street and 50th Street in the No-Build Alternative with those projected

for the eastbound weaving area between the Crosstown Connector and Columbus Drive
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in the Phase I Interim Improvement, indicates that the Phase I Interim Improvement
Concept is expected to provide overall improved traffic operations for this section of

1-4.

As indicated in Table 11, a weaving vehicle speed of 26.3 mph and a non-weaving
vehicle speed of 39.3 mph is projected for the castbound I-4 weaving area between
40th Street and 50th Street in the No-Build Alternative. Table 12 indicates that with
the Phase I Interim Improvement, the weaving and non-weaving vehicle speeds for the
¢astbound I-4 weaving area between the Crosstown Connector and Columbus Drive are
projected to be 36.4 mph and 32.4 mph, respectively. Therefore, the 13 mph travel
speed differential anticipated to occur in the No-Build Alternative could be reduced
to 4 mph with the implementation of the Phase I Interim Improvement. In general,
the larger the disparity between vehicle operating speeds, the greater the potential for
increased accidents. As a.result, fewer accidents (and hence an improvemenat in
safety) would be anticipated to occur on this section of I-4 with the Phase I Interim
Improvement than with the No-Build Alternative, A comparison of Tables 11 and 12
also indicates that the projected level of service for the weaving vehicles is better
with the Phase I Interim Improvement (LOS E) than with the No-Build Alternative
(LOS F); while the level of service for the non-weaving vehicles remains the same

(LOS E).

It should also be noted that the distance between the Crosstown Connector on-ramp
and the Columbus Drive off-ramp (4,600 feet) greatly exceeds the maximum distance
that the 1985 Highway Capacity Manual weaving area methodology was developed to
analyze. Therefore, it is quite likely that the level of service in this area will be
better than that estimated with the weaving analysis. The 5,720 vehicles per hour

projected for the four eastbound I-4 lanes between the Crosstown Connector and
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Columbus Drive results in a per lane flow rate of 1,536 passenger cars per hour. Based
on a basic freeway segment analysis, this section of I-4 would be anticipated to

operate at Level of Service C.

Although the westbound I-4 on-ramp from 21st Street is projected to operate at a
lower level of service with the Phase I Interim Improvement concept (LOS E) than
with the No-Build Alternative (LOS C), the Phase I Interim Improvement concept is
anticipated to result in an improved level of service upstream of the merge area. The
design hour volume on the four westbound lanes east of the 21st Street on-ramp is
projected to be 6,094 vehicles per hour, which results in a per lane volume of 1,636
passenger cars per hour (LOS D). As stated earlier, with the No-Build Alternative, the
per lane volume on the section of I-4 east of the 21st Street on-ramp is projected to be

3,231 passenger cars per hour (LOS F).

A comparison of Tables 10 and 12 indicates that the Phase I interim imprc;vemcnt
concept results in improved traffic operations. The level of service at six of the eight
locations analyzed on I-4 improved a minimum of one level with the Phase I interim
improvement. No location will operate at LOS F and only two locations will operate
at LOS E with the Phase I interim improvement concept. With the Phase I Concept
three locations will operate at LOS F and two locations will operate at LOS E. It
should also be noted that the per lane volumes on the freeway lanes do not exceed the
available capacity. A comparison of Tables 11 and 12 indicates that the westbound 1-4
off-ramp and the eastbound I-4 on-ramp to/from 50th Street are projected to operate
at Level of Service E for the No-Build Alternative and Level of Service C for the

Phase I interim improvement concept.
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The improved traffic operations could be achieved with minor additional construction
on the local access freeway lanes beyond that required for the ultimate concept. The
local access freeway would be restriped upon completion of the express freeway

system in the Phase IT (Ultimate) concept resulting in 13-foot shoulders.

Design Year (2010) Traffic Operations

Phase II Analysis

The TIS Master Plan concept includes a four-roadway system on I-4 in the vicinity of
the proposed project. The four-roadway system consists of an eight-lane express
freeway system with two High Occupancy Vehicle (HOV) lanes and a two- to three-
lane local access freeway system. The local access freeway lanes interchange with
14th/15th Streets, the Crosstown Connector, and Columbus Drive (to and from fhe
west). The express freeway lanes interchange with the Crosstown Connector (to and
from the west) and 50th Street (to and from the east). A schematic illustration of the
ultimate concept is shown on Exhibit 9. A concept plan on 100 scale aerial

photography is appended by reference.

The design year (2010) ADT’s and DDHYV’s are provided on Exhibit 10 while the peak
hour turning movements are provided on Exhibit 11. The design vear analyses
included evaluations of ramp junctions and weaving areas on I-4 and the Crosstown

Connector and signalized intersection capacity analyses at the I-4 ramp terminals.
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Table 13 summariz‘es the traffic operations analyses conducted on I-4 and the
Crosstown Connector for the design year. Of the 16 locations listed in Table 13, 12
are weaving sections. As indicated in the table, ail locations on I-4 are projected to
operate at LOS D or better with the Phase Il improvement concept. On I-4, six of the
14 locations analyzed will operate at LOS C or better while the remaining eight will

operate at LOS D.

The northbound weaving area on the Crosstown Coanector is projected to operate at
LOS D in 2010. The projected speeds of the weaving and non-weaving vehicles are .
41.3 miles/hour and 42.0 miles/hour, respectively. Results of the weaving analysis
conducted for the southbound Crosstown Connector indicate that although the
weaving vehicles are projected to operate at Level of Service D with an average travel
speed of 40.7 miles/hour, the non-weaving vehicles are projected to operate at Level of

Service E with an average travel speed of 40.9 miles/hour.

Although this projected non-weaving vehicle speed is approximately 1.1 miles/hour
lower than the 42.0 miles/hour épeed required for Level of Service D, the eastbound
segment of the I-4 express freeway between the on-ramp from the southbound I-275
express freeway and the off-ramp to the Crosstown Connector is projected to operate
at Level of Service C. In addition, with the signing of the southbound traffic (north
of the Tampa CBD) destined for the Crosstown Connector on the I-275 local £ reeway,
the weaving in this eastbound I-4 express freeway segment will be eliminated. The
capacity calculations for the ramp junctions and weaving areas are included in

Appendix E.
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The results of the a.m. and p.m. peak hour ramp terminal operations analyses are
summarized in Tables 14 and 15, respectively. These tables indicate that all the ramp
terminals will operate at an acceptable level of service in 2010 with the proposed
geometry. Table 14 shows that of the eight ramp terminals analyzed in the a.m. peak
hour, four will operate at LOS B, three at LOS C and the remaining one at LOS D.
Table 15 indicates that in the p.m. peak hour all eight ramp terminals will operate at
LOS C or better. The capacity calculations for the ramp terminals are also included

in Appendix E.
No-Build Analysis

Even without the proposed I-4/Crosstown Connector interchange, significant
improvements to I-4 will need to be implemented by 2010 to provide acceptable
operating conditions on this facility. Exhibit 12 contains a schematic illustration of

the No-Build (2010) conceptual plan developed for this analysis.

The No-Build Alternative includes the four-roadway system (express and local access
freeway lanes) on I-4 between I-275 and 50th Street (U.S. 41) however, there are
several major differences between the No-Build Alternative and the Phase II Concept

in the design year.

The No-Build Alternative includes the 40th Street interchange (instead of the
Crosstown Connector) with ramps to and from the local access freeway lanes (both
castbound and westbound). Due to the spacing between the 40th Street and Columbus
Drive/50th Street interchanges, both left-side and right-side ramps are required on the
local access freeway lanes to provide acceptable levels of service. Two-lane slip

ramps coanecting the express freeway lanes with the local access freeway lanes are
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DESIGN YEAR (2010) I-4 RAMP TERMINAL
OPERATIONS ANALYSIS SUMMARY-AM PEAK HOUR

Location

I-4 Westbound On-Ramp
and 14th Street

I-4 Eastbound Off-Ramp
and I4th Street

I-4 Eastbound On-Ramp
and 15th Street

1-4 Westbound Off-Ramp
and 15th Street

I-4 Westbound On-Ramp
and Columbus Drive

I-4 Eastbound Off-Ramp
and Columbus Drive

I-4 Eastbound On-Ramp
and 50th Street

I-4 Westbound Off-Ramp
and 50th Street

TABLE 14

I-4/Crosstown Connector

Delay

(in sec/veh)

14.1

12.5

12.7

15.6

21.5

14,7

19.2

19.9

39

vV/C

Ratio

0.84

0.68

0.71

0.74

0.96

0.73

0.78

0.84

Level of
Service

B



DESIGN YEAR (2010) I-4 RAMP TERMINAL
OPERATIONS ANALYSIS SUMMARY-PM PEAK HOUR

Location

I-4 Westbound On-Ramp
and 14th Street

I-4 Eastbound Off-Ramp
and 14th Street

I-4 Eastbound On-Ramp
and 15th Street

1-4 Westbound Off-Ramp
and 15th Street

1.4 Westbound On-Ramp
and Columbus Drive

I-4 Eastbound Off-Ramp
and Columbus Drive

I-4 Eastbound On-Ramp
and 50th Street

I-4 Westbound Off-Ramp
and 50th Street

TABLE 15

I-4/Crosstown Connector

Delay

(in_sec/veh)

11,7

13.7

16.0

11.9

23.7

17.0

233

211

40

v/C

Ratio

0.72

0.72

0.87

0.61

0.84

0.74

0.92

0.83

Level of

Service

B
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provided west of the 40th Street interchange. The 2010 ADT and DDHYV’s associated
with the No-Build Alternative are provided or Exhibit 13. The 2010 a.m. and p.m,

peak hour turning movements at the I-4 ramp terminals are provided on Exhibit 14,

Table 16 summarizes the traffic operations analyses conducted on I-4 for the 2010 No-
Build Alternative. As indicated in the table, 13 out of 14 locations analyzed will
operate at an acceptable level of service with the geometry provided in Exhibit 12.
The No-Build Alternative includes eight weaving areas and six ramp junctions. Seven
of the eight weaving areas are projected to operate at LOS D or better. The one
exception is the westbound I-4 express freeway weaving section between the
westbound I-4 local freeway and the northbound I-275 express freeway which is
projected to operate at LOS E. Five of the six ramp junctions are projected to operate
at LOS C or better while the other one is projected to operate at LOS D. The ramp

junction and weaving capacity calculations are included in Appendix F.

Results of the a.m. and p.m. peak hour ramp terminal intersection analyses are
summarized in Tables 17 and 18, respectively. Table 17 indicates that nine of the ten
ramp terminals are projected to operate at LOS D or better in the a.m. peak hour. The
one exception is the intersection of the I-4 westbound on-ramp with Columbus Drive
which is projected to operate at LOS E with a v/c ratio of 1.02. The v/¢ ratio
indicates the proportion of available intersection capacity that is being used by
vehicles in the critical movements. If the v/c ratio exceeds 1.00, one or more of the
critical movements will be oversaturated and breakdowns will occur. Six of the ten
ramp terminals are projected to operate at LOS C or better while three are projected
to operate at LOS D. Table 18 indicates that all ten ramp terminals will operate at

LOS D or better in the p.m. peak hour and four of the ten will operate at LOS C
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NO BUILD (2010) I-4 RAMP TERMINAL
OPERATIONS ANALYSIS SUMMARY-AM PEAK HOUR

Location

I-4 Westbound On-Ramp
and 14th Street

I-4 Eastbound Off-Ramp
and 14th Street

I-4 Eastbound On-Ramp
and 15th Street

I-4 Westbound Off-Ramp
and 15th Street

I-4 Westbound On/Off-Ramps
and 40th Street

I-4 Eastbound On/Off-Ramps
and 40th Street

I-4 Westbound On-Ramp
and Columbus Drive

I-4 Eastbound Off-Ramp
and Columbus Drive

I-4 Eastbound On-Ramp
and 50th Street

I-4 Westbound Off-Ramp
and 50th Street

TABLE 17

I-4/Crosstown Connector

Delay

(in_sec/veh)

11.0

26.7

14.9

224

309

29.7

57.5

24.3

215

19.1

44

v/C

Ratio

0.35

0.99

0.84

0.97

0.98

0.72

1.02

0.79

0.81

0.82

Level of
Service

B

D



NO BUILD (2010) I-4 RAMP TERMINAL
OPERATIONS ANALYSIS SUMMARY-PM PEAK HOUR

L ion

I-4 Westbound On-Ramp
and 14th Street

I-4 Eastbound Off-Ramp
and 14th Street

I-4 Eastbound On-Ramp
and 15th Street

I-4 Westbound Off-Ramp
and 15th Street

I-4 Westbound On/Off-Ramps
and 40th Street

I-4 Eastbound On/Off-Ramps
and 40th Street

I-4 Westbound On-Ramp
and Columbus Drive

I-4 Eastbound Off-Ramp
and.Columbus Drive

I-4 Eastbound On-Ramp
and 50th Street

I-4 Westbound Off-Ramp
and 50th Street

TABLE 18

I-4/Crosstown Connector

Delay

(in sec/veh)

10.8

30.2

27.9

13.1

20.3

30.8

28.8

26.5

25.6

14.9

45

v/C

Ratio

0.75

1.01

1.02

0.80

0.80

0.88

0.90

0.79

0.54

0.82

Level of

Service

B

D
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or better. However, the v/c ratios at two ramp terminals, the I-4 eastbound off-ramp
at 14th Street and the I-4 eastbound on-ramp at 15th Street, are projected to exceed
1.00. The capacity calculations for the ramp terminals are also included in Appendix

F.

ALTERNATIVE ROUTES

The No-Build Alternative would severely impede traffic flows on the north-south
arterials that interchange with I-4 and the South Crosstown Exprcss“.'ay. Without the
proposed I-4/Crosstown Connector and its associated interchange, trips from I-4 to the
South Crosstown Expressway and the return movements would have to use 14th/15th
Streets, 40th Street or 50th Street, as well as Columbus Drive. The projected 2010
traffic volume on 14th/15th Streets would increase from 12,300 vehicles per day (vpd)
to 20,500 vpd north of 1I-4 ahd from 34,000 vpd to 53,900 vpd south of I-4 without the
Crosstown Connector. On Columbus Drive the ADT volume would increase from
11,000 vpd to 13,500 vpd no;th of I-4 and from 37,300 vpd to 43,000 vpd south of I-4.
On 40th Street, the ADT volume would increase from 18,200 vpd to 31,400 vpd north
of I-4 and from 18,200 vpd to 63,300 vpd south of I-4. Much smaller increases in
daily traffic volumes would occur on 50th Street in the absence of the Crosstown
Connector. North of I-4, the ADT would increase from 67,000 vpd to 69,800 vpd
while south of 1-4 the ADT volume would increase from 354,300 vpd to 55,200 vpd.
These north-south arterials do not have sufficient capacity to accommodate the

additional travel demand in the No-Build Alternative at an acceptable level of service.
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Using the projected 2010 No-Build ADT volumes and the "Generalized Daily Level of
Service Maximum Volumes for Florida’s Urbanized Areas,” the minimum lane
requirements needed to provide am acceptable level of service for each of the
alternative routes was estimated. Based on this analysis it was determined that four-
lane one-way arterials would be required to provide acceptable levels of service on
14th/15th Streets south of I-4 and three-lane one-way arterials north of I-4. On 40th
Street south of I-4 and 50th Street north and south of I-4, four-lane access controlled
expressways are required to provide an acceptable level of service. North of I-4 on
40th Street, a six-lane arterial is required. On Columbus Drive, a four-lane arterial is

required north of I-4 and a six-lane arterial is required south of I-4.

As discussed earlier, the intersection of the I-4 westbound on-ramp and Columbus
Drive will not operate at an acceptable level of service (D or better) in 2010 in the
a.m. peak hour with the No-Build Alternative. In addition, two of the ten ramp
terminals in the p.m. peak hour are projected to operate with critical v/c ratioé greater
than 1.00 in the No-Buiid Alternative. As stated previously, critical v/c ratios_ greater

than 1,00 indicate that one or more of the critical movements will be oversaturated.
Given these conditions, significant improvements would need to be made to the
arterial street system to accommodate the travel demand if the Crosstown Connector is
not implemented.

COST-EFFECTIVENESS ANALYSIS

A cost-effectiveness analysis (CEA) was also conducted for the proposed I-4/Crosstown

Connector project. The analysis was performed to define, in economic terms, the net

47



benefits which can be expected to result if the proposed improvements are undertaken.
The analysis compares the costs of implementing the improvements against the road
user benefits which can be expected to accrue from having the improvements in place.
Costs include engineering design, right-of-way acquisition, construction, maintenance,
and operation costs of the new facility, Benefits include the reduction in road-user
costs which would be expected to resuit from traffic operations on the more efficient
and safer transportation network. The specific components of benefits and costs are

discussed in detail in this section.
Meth lo nd Parameter

The methodology used in this analysis follows guidelines written in the American

Association of State Highway and Transportation Officials (AASHTO) publication, A

Manual On User Benefit Analysis Of Highway And Bus-Transit Improvements, 1977,

hereinafter referred to as the "AASHTO manual" The AASHTO manual is the
nationally accep‘ted handbook of methodologies for conducting transportation project
cost-effectiveness analyses. The AASHTO procedure emphasizes road user benefits
and highway agcnc& costs. Secondary and tertiary costs and benefits, which are

difficult or impossible to quantify, are not included.

Present Value

The AASHTOQO Manual methodology prescribes the computation of "present value" (PV)
for the periodic costs and benefits for a No-Build alternative and for each of the

improvement alternatives over a specific time period to identify incremental costs and

benefits attributable to the project. As defined in the AASHTO manual, "present
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value" is an economic concept representing the translation of costs and/or benefits
occurring over time into a single amount at a single instant (usually the present), and
can also be called "present worth." "Net present value" refers to the net cumulative
present value of a series of costs and benefits occurring over time, and is derived by
applying, to each cost or benefit in the series, an appropriate discount factor which
converts each cost or benefit to a present value, All costs, benefits, and other values

presented in monetary terms are expressed in constant 1989 dollars.

Discount Rate

Selection of the appropriate "discount rate" for use in computing present value of
future costs and benefits is important. The following passage from the AASHTO

manual provides guidance to discount rate selection:

"The discount rate for performing present value calculations on public projects
should represent the opportunity cost of capital to the taxpayer, i, the
estimated average market rate of return. However, the common practice of
calculating benefits in constant dollars (usually at prices prevailing when the
economy study is made) and discounting benefits at market rates of interest is in
error, because the market or nominal rate of return inciudes (1) an allowance for
expected inflation as well as (2) a return that represents the real cost of capital.
Thus, if future benefits or costs are in constant dollars, they will be understated
in relation to a market rate of return. Hence, if future benefits and costs are
calculated in constant dollars, only the real cost of capital should be represented
in_the discount rate used. The real cost of capital has been estimated at about 4
percent in recent years for low-risk investments.”

Based on the rationale presented above, four percent was selected as the discount rate
for this analysis. However, the sensitivity of the analysis to increases in the discount
rate was also examined and the results presented for discount rates of four, seven and

ten percent. Discount rates greater than four percent yield more conservative results
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because fﬁturc year benefits, which are greatest in later years, are discounted more.
This results in a lower present value of benefits available to offset project costs.
Project costs are primarily composed of initial investment costs and occur in the
earlier years. Thus, project costs are discounted less, resulting in a greater proportion

of costs to benefits.
Time Period of the Analysis

Determination of the analysis period is another important element of the study. For
the present study, the vears 1993 through 2010 were used. Ideally, costs and benefits
for investments should be analyzed over their entire economic lifetime which ranges
from about five years for pavement markings to more than 50 years for earthwork
and some bridges. However, road user benefits can only be computed based on traffic
volume projections which are rarely available for more than 20 to 25 years into the
future. For this analysis, traffic volume projections are available _fhrough the vyear
2010.

A comstruction schedule has been established for the purpose of conducting this
analysis. Construction is assumed to take place in two phases. The initial phase
(Phase 1) is scheduled to occur during 1993 and 1994, opening to traffic in 1995. The
final phase of constructioa (Phase II} will occur from 1997 through 1999. For the
analysis, it was assumed that all of the required right-of-way would be acquired
during initial construction. User benefits were calculated to begin in 1995 and

continue through the end of the analysis period (2010).

In addition, benefits in years beyond 2010 would be realized as a result of the initial

investment, but cannot be quantified for lack of traffic volume projections for these

50



—

| S—

years. Benefits will therefore most probably be more than those identified in the
analysis. As such, if the project is found to be cost-effective using these conservative

assumptions, the project sponsor can be confident of its economic desirability.
Measures of Economic Desirability

The output of this analysis is a series of indicators of economic feasibility and

desirability. These indicators include:

*  Net Present Value (NPV) - the difference between the present value of the
total periodic benefits and the present value of the total periodic costs.

*  Benefit/Cost (B/C) Ratio - the ratio of the present value of the total
periodic benefits to the present value of the total periodic costs.

*  Payback Period - the length of time required for the present value of
accumulated benefits to exceed the present value of accumulated costs.

*  Internal Rate of Return (IRR) - a measure of the profitability of the
project, IRR is equal to the discount rate at which NPV = 0 and B/C = 1.0.

The NPV and B/C are calculated using equations (1) and (2), respectively:

NPV = PY(aU) - [PV(AI) + PV(aM) - PV(2R)] (1)
B/C = PV(aU) + [PV(AI) + PV(AM) - PV(AR)] )

Where:

PV = the present value of the associated parenthetical amount or series of amounts
over time, discounted at the seclected discount rate.

AU = the reduction in the series of annual highway user costs due to the investment

(costs without the improvements less costs with the improvements); aiso termed "User
Benefit."
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Al = the increased investment costs due to the construction of the improvements.

AM = the increase in annual maintenance and operating costs due to the construction
of the improvements.

AR = the residual value of the improvements less the residual value of the no-build

scenario {assuming the no-build scenario requires some improvements) at the end of
the analysis period.

The "payback period" and "internal rate of return” measures are derived from the NPV
and B/C calculations. The determination of the values used in the calculations is

discussed below.

Determination of Benefits an ost

In this section, each of the components introduced in equations (1) and (2) is

explained and discussed in detail.

"AU" User Benefits

The determination of the economic benefits to the highway user resulting from the
proposed facility is an important step in determining cost-effectiveness. The AASHTO
manual prescribes the computation of total road user costs ("U"} for the proposed
improvement and for a No-Build alternative. The difference between these, "aU",
represents the reduction in road user costs attributable to the proposed improvement,

and reflects a "benefit" that is used in the benefit/cost (B/C) calculation.
For each alteranative studied, "U" is a summation of three separate cost items: 1)

vehicle operating costs, including fuel (gasoline), tubricating oil, tire wear, auto

maintenance (and repair), and depreciation {(new car) costs; 2) vehicle travel time
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costs, or the cumulative dollar value of the vehicle occupants’ time as they travel on a
given facility at a given speed; and 3) yghicle accident costs, based on a historic
average of the total dollar value of all fatality, injury, and property-damage accidents

which occur in one year.

The AASHTO manual provides numerous tables, nomographs, charts, and formulas for
computing or determining the values of the various components of "U" and prescribes
that future users of the information should index the prices to current values using

the Consumer Price Index (CPI).

Since the publishing of the AASHTO manual, the State of Alabama Highway
Department Bureau of Urban Planning has consolidated the AASHTO manual
procedures for determining "AU" into a more readily usable format. The results of

this are contained in a handbook entitled Road User Costs (1980).
Vehicle Operating Costs

Vehicle operating costs are provided in the Road User Costs document, by road type
and travel speed, for various price levels of gasoline. For the I-4/Crosstown Connector
CEA, vehicle operating costs were determined based on a gasoline price of

$1.00/gallon.

Yehicle Travel Time Costs

In determining vehicle travel time costs, the AASHTO manual used two studies from
the University of Chicago and Stanford Research Institute which established the value

of commuter travel time in the late 1960°s to be approximately $2.80 per hour. The
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AASHTO manual used more rcccht findings of a Highwav Research Record study
which indicated that the monetary value of travel time is semsitive to trip purpose,
travelers’ income levels, and the amount of time saved during a trip. Based on this
research, the AASHTO manual provides a table for the valuc of travel time as a
function of time saved and trip type. In the Road User Cost document, a value of
$3.69 per hour per vehicle occupant is used. This represents the monetary value
associated with a 5 to 15 minute work trip. This value was multiplied by a national
average work trip auto occupancy of 1.25 persons per vehicle resulting in a monetary

value of $4.61 (March 1980 dotlars) per vehicle hour of travel time.

To index that value to present day (January 1989) dollars, the CPI was used as

follows:

CPL January 1989 . 362.8 _ 15129 update factor
CPI, March 1980 239.8

$4.61 (March 1980 value) x 1.5129 update = $6.97/vehicle hour

Accident Costs

Accident costs per vehicle mile of travel were computed in the Road User Cost
document using historic vehicle accident data for the State of Alabama and accident
costs (by type of accident) obtained from the National Safety Council. Since the
accident cost per vehicle mile calculated for Alabama agrees closely with the
AASHTO manual average accident cost for a mix of freeway and non-freeway
facilities, the Alabama accident cost values were used in this analysis, updated to

present day dollar values.
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Total Road User Costs

Total road user costs for the Build and No-Build alternatives for the years 1995 and
2010 were calculated using the traffic projections obtained from the FSUTMS
simulations and the tables, nomographs, and equations provided for that purpose in
the AASHTO manual and the Road User Costs document. The results are summarized

in Table 19.

TABLE 19

ROAD USER COSTS

Daily Vehicle Daily Road

Miles Traveled User Costs
Alternatives Year {(YMT) {"um Cost/VMT
No-Build 1995 26,290,000 $13,471,200 $0.5124
Phase I 1995 26,289,000 $13,435,800 $0.5111
No-Build 2010 41,845,000 $24,189,600 $0.5781
Phase 11 2010 41,861,000 $24,045,500 $£0.5744

Using the values in Table 19, the daily road user benefits for the proposed project

were calculated using equation (3) below:

Where:
Ug = the road user cost per vehicle mile of travel without the improvements
(No-Buiid)
U; = the road user cost per vehicle mile of travel with the improvements
{Build)
Vo = the vehicle miles of travel without the improvement (No-Build)
V] = the vehicle miles of travel with the improvement (Build)

Road User benefits = [Up- U1l x [Yot Vil (3)
2
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The road user benefits calculated using equation (3) are listed in Table 20,

TABLE 20

ROAD USER BENEFITS

Daily Road Annual Road
User Benefits User Benefits
Alternative Year LAYy AU
Phase I 1995 $34,176 $12,474,240
Phase II 2010 $154,856 $56,522,440

As shown in the table, the annual road user benefits for the years 1995 and 2010 are
approximately $12.5 million and $56.5 million, respectively. To determine "AU" for
intermediate years in the analysis period, an average compound growth rate of 10.6

percent per year was used.
"AI" Investment Costs

"AI" is the difference between the investment cost for the Build alternative and the
investment cost for the No-Build alternative. As stated earlier, I-4 would require
substantial investment expenditures even without the Crosstown Connector to provide

an acceptable level of service.

"AI" includes costs for engineering design, right-of-way acquisition, and construction
of the improvements. For this analysis, it is assumed that construction activity would
occur in two phases. Right-of-way acquisition would occur during the first phase. A

summary of these investment costs is provided in Table 21.
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TABLE 21

INVESTMENT COSTS ("AI")

Item Build Neo Build AT
Construction $140,348,118 $111,832,985 $28,515,133
Right-of-Way & Relocation 38,000,000 37,495,000 505,000
Administrative & Contingencies 47.571.855 40,345,297 7,226,558

TOTAL $225,919,973 $189,673,282 $36,246,691

"AM" Maintenance Costs

Maintenance costs include routine or periodic upkeep of the facility (patching,
striping, bridge painting, drainage cleanout, landscaping) and replacements (pavement
resurfacing, crash barrier replacement). Ideally, the cost for maintenance of proposed
facilities is determined through historic maintenance records for similar, in-place
facilities held by the agency with jurisdiction. In the present analysis, historic annual
maintenance costs indicate that $2,500 per lane mile is an appropriate maintenance
cost estimate. It was determined that approximately five and seven and one-half lane
miles would be constructed in the initial and second construction phase, respectively.
Thus, annual maintenance costs were estimated to be $12,500 starting in 1995,

increasing to $18,750 in 2000.

"AR" Residual Value

The residual value of the improvements is computed by multiplying the estimated
construction cost by a factor which represents the portion of remaining useful life of

the improvements and then adding the full cost of land for right-of-way (excluding
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legal costs and costs due to relocations, business damages, and demolition activities).
In the present analysis, the life of the roadway portions of the facility is estimated at
25 years. Bridge elements are assumed to have a useful life of approximately 50 years.
Since the study period encompasses only 18 years due to the data limitations discussed
earlier, the residual value of the improvements will be substantial. The value of "AR"
is calculated by taking the residual value of the Build alternative and subtracting the
residual value of the No-Build alternative. In the final year of the analysis, 2010,

"AR" is estimated to be $15,874,952.

Results of the Analysis

As discussed previously, outputs of the analysis include:

Benefit/Cost Ratio (B/C)

Net Present Value (NPV)
Payback Period

Internal Rate of Return (IRR)

* % ¥ »

Table 22 provides the results of the computations of these cost-effectiveness indices
for the proposed I-4/Crosstown Connector. Table 22 provides year-by-year benefits
and costs, as well as a "running computation" of NPV and B/C using a four percent
discount rate. As indicated in Table 22, the net present value is $280 million, the B/C

ratio is 12.23, the payback period is 4 years and the IRR is 55.77 percent.

Economic desirability of a project is indicated by a NPV which is greater than zero, a
B/C ratio greater than 1.0, and an IRR greater than the discount rate. Table 22
indicates that the I-4/Crosstown Connector interchange well exceeds these criteria.

Therefore, the alternative is economically feasible in terms of road user savings.
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Table 23 presents a2 summary of the cost-effectiveness indices at discount rates of
four, seven and ten percent. This table shows the sensitivity of the analysis with
respect to intcrest rate. The I-4/Crosstown Connector interchange exceeds traditional
criteria for cost-effectiveness analysis even at the seven and ten percent discount
rates. Therefore, the proposed I-4/Crosstown Connector is an economically sound

investment of public dollars.

As mentioned previously, only road user benefits were used to represent "benefits”,
and only facility construction and maintenance costs were used to represent "costs".
No attempt was made to quantify and include indirect benefits which may result from
the proposed project (for example, new business activity generated as a result of the
project). In addition, no attempt was made to identify secondary benefits which may
accrue from increased property values along the facility, or secondary costs which
may accrue from deflated pfoperty values. Finally, no attempt was made to quantify
and include environmental costs, aside from the inclusion in the project construction

cost estimates of measures to minimize adverse air, water, and noise impacts.

The results of the CEA clearly indicate that the economic benefits that will be
derived from traveling on the improved Interstate system, including the I-4/Crosstown
Connector, will more than offset the costs of constructing and maintaining the
facility.

ENVIRONMENTAL OVERVIEW

A preliminary environmental overview was also conducted for the proposed project to

identify potential environmental impacts to be addressed in a separate environmental
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COST-EFFECTIVENESS ANALYSIS SUMMARY

I-4/Crosstown Connector

Discount Npv(b) Payback(¢)

_Rate B/C(®) (in millions) Period IRR(d)
4% 12.23 $279.7 4 years 55.77%
7% 8.73 $200.1 4 years 55.77%
10% 6.62 $1459 4 years 55.77%

(a) B/C = Benefit/Cost ratio; the ratio of the net present value of the
total periodic benefits fo the net present value of the total
periodic costs.

(b) NPV = Net Present Value; the difference between the present value of

(¢) Payback Period =

(d) IRR =

the total periodic benefits and the present value of the total
periodic costs.

The length of time required for the present value of the
accumulated benefits to exceed the present value of the
accumulated costs.

Internal rate of return; a measure of profitability of an

investment, IRR is equal to the discount rate for which NPV =
0 and B/C = 1.0.
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document prepared by the THCEA consultant in their on-going PD&E Study.

Included in this overview was the identification of potential impacts relative to:

Social Enrvironment

Cultural Environment
Natural Environment
Physical Environment

L I

The following sections present a brief discussion of the potential environmental

impacts.

Social Environment

Land use changes are expected to be significant as a result of the proposed project,
The additional 300 feet of right-of-way needed, for construction of the local f reeway,
will require the acquisition of both business and residential properties. Due to the
relocation of the 21st/22nd Street Ramps to 14th/15th Streets, there is also potential
for land use changes in the existing mixed-use area around 14th and 15th Streets,

however, local land use agencies will have ultimate control over this situation.

Adverse impacts on community cohesion are expected to be minimal. Although the
proposed action will cause a minor encroachment of the Ybor City District, there will
be no further splitting of the neighborhood or the social isolation impacts often
triggered by such a division. Furthermore, it is anticipated that there will be no

separation of residences from the community facilities within their service area.
The proposed action will, however, have some positive impacts on the Ybor City
District, The obvious impact will be improved access to and from the area. This

improved access would in turn enhance the potential for new development,
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Relocation due to the proposed action will be significant. Business and residential
displacement will occur on both sides of the existing interstate throughout the length
of the project. However, the most extensive displacement will occur between 14th

Street and 34th Street.

Impacts on churches and schools will be minimal. None of these facilities will be
taken as part of the proposed right-of-way acquisition, however, there are several of
these facilities within the near vicinity of the project. Within three blocks of the
project area, there are six churches and three schools. The schools include the Ybor
branch of Hillsborough Community College, Gary Public School and Oak Park

Elementary. School districts will not be affected by the proposed action.

The proposed improvements will significantly impact certain ethnic and minority
groups. These improvements were, however, developed in accordance with the Civil

Rights Act of 1964, as amended by the Civil Rights Act of 1968.

Cultural Environment

It is anticipated that there will be significant impacts to 4(f) lands. Within the area
of the proposed project, nearly all 4(f) involvement will concern properties of
potential historical significance. The existing interstate and proposed local freeway
are located within both the Barrio Latino Local District (established 1975) and the
proposed district expansion to the National Register District (established 1974).
Further discussion of the Historic Districts and potentially affected sites is found
below. Other 4(f) involvement is expected to be minimal as no other category, of 4(f)

sites, will be directly impacted by the propesed local freeway.
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There will be a significant impact on historic sites within the project area. Structures
within the Barrio Latino Local District and the proposed district expansion to the
National Register District will be directly affected. According to current plans, right-
of-way takes will involve potentially significant historic structures within the above
mentioned districts as well as potentially significant historic structures outside the
designated districts. According to the local Historical Board, there are approximately
118 structures within the project area which they consider to contribute to the
historical significance of the district. As of this date, no structures listed on the

National Register will be affected.

It is anticipated that the local freeway will have no impact on any archaeological
sites. Initial data collection has not revealed the presence of any archaeological sites,
however, the Department of Transportation will have to perform a survey fo confirm

this.

The local freeway is not expected to directly impact any parks or other recreation

arcas.

Natural Environment

The proposed local freeway and accompanying drainage system are not anticipated to

adversely impact the area’s existing water quality.

The 100 year floodpiain is not located within the project area therefore floodplain
impacts will be minimal. Located on the southside of the proposed improvement
between 25th Street and 31st Street is an area that is intermittently subject to flooding

at an average depth of less than one (1) foot.
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There are no anticipated impacts on coastal zone consistency.

Literature reviews indicate that there may be several endangered or threatened species
occurring within the study area, however, due to the nature of the highly urbanized
area, it is unlikely that any threatened or endangered species are present. No
designated critical habitats for endangered or threatened species exists within the
vicinity of the proposed project. Field reviews performed in 1988 did not reveal the

presence of any threatened or endangered species. Therefore no impact is expected.

Physical Environment

Noise impacts may be significant for the proposed project. An initial inventory of

noise sensitive sites revealed 67 sites that could be affected by the new project.

This ﬁroject is in an air quality nonattainment area which has transportation control
measures in the State Implementation Plan (SIP) approved by the Environmental
Protection Agency on Junc 15, 1981. The FHWA has determined that both the
transportation plan and the transportation improvement program conform to the SIP.
The FHWA has determined that this project is included in the transportation
improvement program for Hillsborough County. Therefore, pursuant to 23FR

770.9(c)(2) this project conforms to the SIP. Impact is anticipated to be minimal.

During construction activities of the study area, consideration will be given to air,

noise, water quality, traffic flow and visual impacts.
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Air quality impacts should be temporary and will primarily be in the form of
emissions from diesel-powered construction equipment and dust from embankment and

haul road areas.

Noise vibrations impacts will occur from heavy equipment movement and construction

activities, such as pile driving and compaction of embankment.

Water quality impacts resulting from erosion and sedimentation should be controlled

and minimized.

Maintenance of traffic and sequence of construction will be planned and scheduied to

minimize traffic delays throughout the study area.

According to prior hazardous materials investigations, impact to hazardous material

sites should be minimum,

FINANCIAL ACTION PLAN

FDOT and the Tampa Hillsborough County Expressway Authority (THCEA) consider
the I-4/Crosstown Connector an integral part of the efficient operation of the Tampa
Expressway System and are committed to jointly funding the project. The exact
amount of funding to be provided by each participant will be determined at a later
date pending further feasibility and traffic and revenue studies. The current status

of the project development and funding commitment is as follows:

* The FDOT is currently preparing an Environmental Impact Statement (EIS)
as part of the Tampa Interstate Study (TIS). The segments included in the
EIS are: 1.275 from Dale Mabry Highway to Dr. Martin Luther King, Jr.
Blvd.; I-4 from I-275 to 50th Street; and the I-4/Crosstown Connector. The
THCEA could begin design on the Connector following approval of the IJR.
The PD&E study must be completed before the final design is completed.
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* The THCEA completed a preliminary feasibility study for this project in
1987. The results of that study indicated the project would be a feasible toll
project. As a result, the THCEA will finance the design of the Connector as
soon as the IJR is approved.

* Following final design, the THCEA will update the feasibility study by
obtaining new traffic and revenue information, This feasibility study will
determine the amounts to be financed by the participants. The FDOT

amount will be a mixture of federal and state funds with the breakdown to
be determined following the completion of the feasibility study.

SUMMARY AND ACTION

The proposed I-4/Crosstown Connector interchange provides a vital freeway to
freeway link between I-4 and the South Crosstown Expressway. As documented
herein, traffic operations on I-4 will provide an acceptable level of service in the
design year with the proposed improvement., Furthermore, without the Crosstown
Connector, vehicle trips between I-4 and the South Crosstown Expressway would be
required to use the existing arterial street system. The cxisting arterial street system
would require substantial improvements beyond those outlined in the long-range plan
to accommodate projected traffic volumes safely and efficiently without the proposed
project. The addition of the Crosstown Connector will divert a substantial number of
vehicles from 14th/15th Streets, 40th Street and 50th Street, thus enabling these

roadways to maintain an acceptable level of service in the future.

The proposed project will also improve traffic flow as a maintenance of traffic route
during reconstruction of the Interstate. The Crosstown Connector will provide an
alternative route for traffic on I-4 to access the CBD during the reconstruction of the

downtown and I-4/I-275 interchanges.
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In view of the facts presented in this report, it is proposed and recommended that the
1-4/Crosstown Connector interchange be undertaken, as it is vital to the transportation
needs of Hillsborough County. It is further proposed and recommended that the
justification contained herein provides the necessary data and evaluations for FDOT

to recommend approval to the FHWA.
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APPENDIX A

EXISTING CONDITIONS (1988) CAPACITY ANALYSES
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rks HCM: SIBNALIZED INTERSECTIDNS
UMARY REPORT :
'h% e 6 I P e e B B NI 26 D I D0 BB A B I I T I I I I I I I P I P I B B I B I I I 36 I 20 PN B I P P
¢ [ERSECTION..I-4/215T/22ND STREETS
4 iR TYPE.....DOTHER
NALYSTe o v o = « » BGSR

N""-‘E RSECTION:

)

.
N

FTEwwnesnennedl/b/BI
LE..........Q.M. PEAK HOUR
UMMENT. . ..., EXISTING CONDITIONS (1988) /FILE NAME Z£1ZZRE
.} VOLUMES : GEOMETRY
. EB WB NE SB : EB WE NE SE
T 99 154 G643 45 ; LT 12.0 L 12.0 L 12.0 LT 12.0
T 26 33 171 204 1 T 2.0 T 12.0 T 12.0 T 12.0
] 0 14 96 199 12.0 TR 12,0 TR 12.0 R 12,0
R 0 0 0 0 : 12.0 12,0 12,0 12. 0
: : 12.0 12.0 12. 0 12,0
& : 12.0 12,0 12.0 12. 0
\ - ADJUSTMENT FACTORS
{ GRADE HY ADJ PKG EUSES FHE  PEDS FED. EUT. ARR. TYFE
(%) (%) Y/N  Nm Nb Y/N  min T
B 0.00 5,00 N o o 0. 88 50 N 20. 5 3
T 0.00 5.00 N 0 o 0.88 50 N 20.5 3.
i 0.00 5.00 N o o 0. 88 50 N 17.5 3
B 0.00 5.00 N Q 0 0. 88 50 N 17,5 3
t SIGNAL SETTINGS CYCLE LENBTH = 120.0
» PH~1 PH-& PH-3 PH-4 PH-1 PH-2 PH-3 FPH-4
CEOLT X NB LT X
| TH X TH X
| RT RT - X
.~ FED FD
B LT X SB LT X
j TH X TH X
RT X RT X
FD FD
5 LEVEL OF SERVICE
LANE GRP.  V/C B/C DELAY LOS ARP. DELAY APF. LOS
E L 0.578 0.117 41.2 E 39. 1 D
N T 0.144  0.117 30.8 D
{iE L 0.700  0.150 48,5 E 39.1 D
. TR 0.111  0.150 28.5 D _
1B | L 0.974  0.450 44.3 E 34.8 D
1 TR 0.213 0. 450 13.0 B
B L 0.167 0.183 31.4 D £3.0 D
1 T 0.72¢ 0.183 34,8 D
L R 0.505 0.300 - 2&3.1 o
Delay = 34.1 (sec/veh) V/C = LOS = D



?%5 HCM: SIBNALIZED INTERSECTIONS

| 3. AMARY REPORT
- -%&3*&**********************************************************************
i JERSECTION. , I~4/218T/228ND STREETS

W iR TYPE.....OTHER
WALYST. . v« ... BSR

-

T Eavennseansd/4/89
C fEesasenoe. F.M. PEAK HOUR
CIMENT. e oo« «EXISTING CONDITIONS(1988) /FILE NAME Z1&zFE
ﬂ VOLUMES : GEOMETRY
i ER WB NE SE : EE WE NE SE
T 126 137 687 54 : LT 12.0 L iz.0 L 12.0 LT 12,0
b 52 24 254 gt = T 12.0 T 1z.0 T 12.0 T 12. 0
L (o] 4€ 857 257 : 12.0 TR 1.0 TR 12. 0 R 12. O
R 0 0 ) 0 12.0 18.0 12. 0 i8.0
- : 18,0 12.0 12.0 ig. ¢
ﬂ : 12.0 12.0 12,0 12,0
ADJUSTMENT FACTORS
" GRADE HV ADJ KB BUSES FHF FEDS FED. EBUT. ARR. TYFE
(%) (A) Y/N Nm Nb Y/N min T
By 0.00  5.00 N Q O 0. 85 50 N 0.5 3
iE 0. 00 5. 00 N 0 0 0. 85 50 N 0.5 3
i 0. 00  5.00 N o 0 0. 85 EQ N 17.5 3
3B 0.00 S..00 N s) %) 0. 85 50 N 17.5 3
\ SIGNAL SETTINGS CYCLE LENGTH = 120.0
I FH-1 PH-2 FH-3  PH—4 PH—-1 FH-2  PH-3 =T
EOLT X NE LT X
| TH X TH X
| RT : . RT X
_ PD FD
JE, LT X SE LT )
f TH X T™H - X
RT X RT X
FD FD
I LEVEL OF SERVICE
LANE GRP. v/C G/C DELAY LOS APF. DELAY AFF. LOS
1 IE L 0. 821 0. 108 56.6 E 49,5 E
; T 0. 328 0.108 3e. e D
B L 0. 829 0. 117 56. 1 E 47. 4 E
i TR 0.834 0.117 31.1 D
IE | L 1. 021 0. 475 S4.2 E 36.3 D
. TR 0. 410 0. 475 13. 4 B
iR LT 242 0.200 26.1 D 25.6 D
. R 0. 657 0. 308 5.3 D
- - _
‘NTERSECTION: Delay = 36.5 (sec/veh) V/C = 577 LOS = D



1985 HCM: SIGNALIZED INTERSECTIONS

SUMMARY REPORT

adaad d d 2 LIS Rl S A St S TR I R R R L s L a L L LS
INTERSECTION. . I-4 ON/OFF RAMPS/40TH STREET

AREA TYPE.....OTHER

ANALYST.. ... .. GSR

DATEs s csaseesaét/5/89

TIME...eansres AuM. PEAK HOUR

COMMENT.......EXISTING CONDITIONS(1388) /FILE NAME 40RE

VOLUMES GEOMETRY

EER WR NE SE EB WB NB Sk
LT i78e 291 b=4-11 77 & L 12.0 L 1=2.90 L 12.0 LT 12.0
TH o 0 391 677 1 128.0 R ig. 0 T 12.0 T iz. 0
RT Q 61 120 300 : i2.0 1.0 TR 12.0 R 12.0
RR 0 20 o 20 = i2.0 12.0 12.0 12.0
H 12.0 12.0 12.0 12. 0
H 12.0 12.0 12.0 1z. 0
ADJUSTMENT FACTORS
GRADE HV ADJ PKB EUSES PHF FEDS FED. EUT. RARR. TYPE
(%) (%) Y/N  Nm Nb Y/N min T
ER G. 00 5. 00 N ¢] O 0. 90 30 N c£5. 8 3
WE 0,00 5.00 N o 0 Q.90 S0 N &5. 8 3
NH 0. 00 S. 00 N Q 8] G. 90 50 N ie. 8 3
SH 0. 00 5. 00 N 0 o 0. 90 S0 N 16. 8 3
SIGNAL. SETTINGS EYCLE LENGTH = 120.0
FH-1 FH-2 PH~3 PH—-4 FH-1 FH-2 FH-3 FH—-4
EE LT X NE LT X
TH ' TH X
RT RT X
FD FD
We LT X SB LT X
' TH TH X,
RT X RT X
FD . FD
LEVEL. OF SERVICE
LANE GRP. v/C G/C DELAY LOS AFF. DELRAY ARP. LOS
En L 0.712 Q. 167 41.5 E 41.5 E
WB L Q. 802 0. 242 40.2 E 38.1 D
R Q. 127 0. 242 23. 0 c
NE L 0. 817 0. 233 41.9 E 4. 2 b
TR 0. 754 0. 233 30. 1 b
SE LT 0. 975 0. 258 43.7 E $l.2 E
R G. 808 0. 258 34. 0 D

—— e, s . —

INTERSECTION: Delay = 38.4 (sec/veh) wWEC = 0.839 LOS = D



1985 HCM:

Seip "

"f!l

-? SUMMARY REPDRT

; [ ****************************************************************,**********
INTERSECTION. . I-4 ON/OFF RAMPS/40TH STREET

‘ﬂi AREA TYPE.....OTHER

\ ANALYST. « « « « - « GSR

DATE. s sseeeees4/5/89

- TIME...cvv-vaaP.M. PE

-af COMMENT. « o« ... EXISTING CONDITIONS(1988) /FILE NAME 40FE

AK HOUR

SIGNALIZED INTERSECTIONS

\ VOLUMES : GEOMETRY
| EB WE NE SB : ER WE NE SE
- LT 171 78 385 110 : L 12.0 L 12.0 L 12.0 LT 12.0

™ o) 0 534 495 : 12.0 R 12.0 T 12,0 T 12. 0
g RT o) 66 3IBO 238 : 12.0 12,0 TR 12.0 R 12. 0
o RR 0 20 0 20 : 12.0 12.0 18,0 12. 0
o : 12,0 12. 0 12. 0 12.0
. : 12.0 12.0 12.0 12. 0
3 ADJUSTMENT FACTORS
GRADE HV ADJ PKG BUSES PHF  FEDS PED. BUT. ARR. TYFE
Ny (%) (%) Y/N Nm Nb Y/N  min T
'{ EH 0.00 5.00 N o 0 0. 92 50 N £5.8 3
WB 0.00 5.00 N 0 o) 0.92 50 N 25. 8 =
) NE 0.00 5.00 N O o) 0.92 S0 N 16. 8 3
-f SB 0. Q0 5. 00 N 0 0 0. 92 50 N 16.8 3
SIGNAL SETTINGS CYCLE LENGTH = 120.0C
\ PH-1 PH-Z PH-3 PH-4 FH-1 PH-2 PH~-3 PH-4
EB LT X : NE LT X
™ TH X
) RT RT X
i PD PD
' WB LT X SB LT X
. TH ™ X
'f RT X RT X
' PD PD
‘! L EVEL OF SERVICE
5 LANE GRP. Vv/C 6/C DELAY LOS APP. DELAY APP. LOS
ER L 0.582  0.192 35.5 D 35.5 D
) Wh L 0.381 0.133 36.6 D 34.3 D
\1 R 0.250 0.133 30.2 D ,
NB L 0.735  0.342 29.8 D 31.8 D
N TR 0.928 0. 342 32.6 D
*J SB LT 0.851 0,233 33.6 D 32.7 D
. R 0.680 0.233 30.2 D
Delay = 32.5 {(sec/veh) v/C = 0.753 LOE =D

INTERSECTION:



—

P . inera

[ ———

FR——

1985 HCM:

B R S T

SUMMARY REPORT
Dalelainiuindalalaialaliada L L T sy
INTERSECTION. . COLUMBUS DRIVE/SOTH STREET(U.S.41)
AREA TYPE.....DTHER
ANALYST.. .. ... B8R

DATE. vsvnrsse e 4/5/89

TIME.ﬁIIII.II-QIM-

PEAK HOUR

SIBNALIZED INTERSECTIONS

COMMENT. ... ...EXISTING CONDITIDNS(1988)/FILE NAME SOAE

VOLUMES : BEOMETRY
EB WE NE SE EB WE NE SE
LT eet 47 260 128 : L i2.0 L 12,0 L 12.0 L 12. 0
TH 250 306 738 853 : L 12.0 T 12.0 L 12.0 T 12.0
RT o0 136 26 437 : T 12.0 T 2.0 T 2.0 T 12.0
RR ) 20 0 20 i 12.0 R 2.0 TR 12.0 R 12.0
: 12,0 12,0 12.0 12.0
: 12.0 12.0 12.0 12. 0
ADJUSTMENT FACTORS
GRADE RV ADJ PKGE BUSES PHF  PEDS PED. BUT.  ARR. TYPE
(%) (%) Y/N Nm Nb Y/N  min T
EE 0. 00 5.00 N 0 ) 0. 85 50 N 3i.8 3
WE 0.00 5.00 N 0 ) 0. 85 50 N 31.8 3
NB 0.00 5.00 N 0 ) 0. 85 50 N 28. 8 3
SB 0.00 5.00 N ) 0 0.85 50 N z8.8 3
- SIBNAL SETTINGS CYCLE LENBTH = 120.0
PH-1 PH-2 FH-3 PH-4 PH-1  PH~2 PH-3 PH-4
EB LT X X NE LT X
TH X X TH X
RT RT X
PD , PD
WE LT X SB LT X
TH X TH X
RT X RT X
PD FD
LEVEL OF SERVICE
LANE BRP.  v/C B/C DEL.AY LOS APF. DELAY ARF., LOS
EB L 0.483 0.175 34. 4 D 30.9 D
T 0.649 0.258 27.5 D
WE L 0.306 0,108 27.8 D 27.1 D
T 0.562 0.192 29.1 D
R 0.249  0.367 17.2 C
NE L 0.568 0.175 35.5 D 26.5 D
TR 0.754  0.358 23, 4 C
SE L 0.516 0.175 35. 4 D 23. 2 »
T 0.838 0.358 25. 9 D
R 0.616 0.533 13.5 B
INTERSECTION: Delay = 25.8 (see/veh) V/C = 0.699 LOS = D
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RT RT X
FD FD
LEVEL OF SERVICE
LANE GRF. V/C G/C PEL.RAY L.os AFF. DELAY AFR,. L05
wE L g. 961 0.711 1.9 e 2.7 E
T O 4680 0,711 2.7 5]
SH TR C. 486 0, & 13.8 cC i%.8 c
INTERSECTION: Delay = 14.1 (sec/veh) V/C = 0,843 LOs E



1985 HCOM: SIGNALIZED INTERSECTIONS

SUMMARY REFORT
HEHRFEEEEEEEEEEEEEEREREREEBEEREEEREEEREE R e b e iR Kbk KRR LR kLR F IR
INTERBECYION. . I-4 W.H., ON-RAMF/147H
BREA TYPE. ... .OTHER

ST RCCT

ANALYST. . ...
DRATE. e e aws
TIME. s o snans
CUOMMENT. .. ..

- . 65R
e /12
‘Up'Ml

o s 2010

a3
FEAK HOUR
WiTH CHROEBSTOWN

COiNN

iy |

ECTUR

VOLUMES : G UME T oY
EB WEB NE SH TR nas Nz Sk
L 0 BS54 O oot LELD i i1z,0 LEL U T 1.0
TH v 83535 ] 4583 3 e 1 T PR N PRGN
R Q O ] B4 3 iE. 0 T TELD TR iE.Q
RE 9] O o oo i, L i1&. 0 aiz. L
H FECPRY LB D 1.0
H 1. o it 2.0
ADJUSTMENT FRCTURS
GRADE HV ADJ MG RBUBES P FEDS PEDD. BUT. ARK. TYPEE
(%) {%) AN Nm b ¥/ miv 1
ZH O, 0O 3. 00 N 0 0 0. 95 S0 N i4.3 =
Wi . 00 G Q16D N i % L. B5E S0 i 14, 4 5
NE 0. QO Sa O N Q £ v, 85 o0 N Réra O &
= Q. 00 e QU iN vl o .25 S0 N 14,5 S
SIGNAL SETT InNgS e wEmNBir = il b
FrH—1 M- e PH=-4 rH—1 [ Cirque 3 e |
EE LT ME L3
TH TH
RY RY
i FL
WE LT X 58 LT
. TH X TH X
RT RT X
D D
LEVEL OF SERVICE
LANE GRF. v/C B/C DELRY Las AR, DELRY AR, 05
WE L Q. B&7 0. &44 15.2 C 1001 E
T O 415 Q. 244 Sa 1l B
SR TR G. 403 Q. 289 i6. 7 C 16.7 I
INTERSECTIDN: Deiay = 11.7 {secs/veh) V/C = 0,728 L5 = @



1585 HCM: SIGNALIZED INTERSECTIONS

S4MMARY REFPORT

R R R L LTS B L L L s Tt ot ey o o Y e T e Y L
INTERBECTION. . I-4 E.B. OFF-RRMRP/14TH STREET

MREA TYPE. .. .. OTHER
ANALYST. o o v v .- GBK

DATE. st vnssena4/12/785
TIME. .o veaaaR.M. FEAK FERLIGD
COMMENT . 0w e o 2020 WITH UROSSTUWN ClWnNEL™ O

VOLUNMES GEOMETRY
EE WH Mg 8B ¥ Wk P 5k
= 0 G i CAVCE B tz.0 . iz, 0 LT Tz
TH ST O O Li4h o Ui 1. 1E. O 12.0 H 1E. 4O
N 83 O by oo 1w 1z, W 1&.40 T 1z, o
"R W G o oo 1.0 L.t Lol i1g,. L
H 12.0 . 1, G L. O
H I ] . U iE. i it
RDJUSTMENT FRAlTORL
GRADE HV ADJ PHKEB BUSES FHF LEDS “ED. BUTY. AR, TYPEER
(7) &y Y/N  Nm Nb AN mir

Bl £, Q0 e D0 by o 0 G, 95 o0 P i4.3 i)

WH Q. QG .00 N O u .98 S i 14. 3 &

NE Q, QO G QO I Q 0 Q.95 S N iil.a )

Sk U, 00 S (D0 [ o &] O. 495 LAw] ) 11,4 =3
LI0NAL SETTINSS CYCLE LENETH = 30,4
-1 P& L3 PH—4 Prid— 1 FiH-—-E FH-3  PH-4

WNE LT

Wiz SB

r
>

LEVEL OF BERVICE

LANE GRE. v/C G0 DELAY LOS ARk, DELAY ERE. LOs
=R TR 0. 632 0. 444 15.6 ] i3.8 =2
=3 LT Q. e7E Q. 489 1la7 b 11.7 =}

INTERSECTION:

2.5 (sec/veh) v/t =



1985 HCM: BSIGBNALIZED INTERSECTIONS

SUMMARY REF

ORT

R L L L e e oL g LS
INTERSECTION. . I-4 E.E. OFF-RAMR/14TH STREEY

AREA TYPFE. .
ANALYST.. W

DATE. s vnsuusaatd/1E/89

TIME.......

»» « OTHER
. » « GER

e FoM. PEAK HOUR

COMMENT . v v e e 2010 WITH CROSSTOWN CZONNECTOR
VOLUMES : : ETOMETRY
EER Wk NE SE ¢ Bl Wi IS Sk
LT & 0 0O 383 : T 2.0 = 12,8 LT 18. ¢
TH 806 0 ¥ 939 : TR i2.0 2.0 1ELD T HEC I
RT = 346 Q O oo iz. 0 1z.0 12,0 T &
RR O O G Q oz 1, O PR Iz, 1z,
: iz, 0 1. ¢ 1=. 0 ic. 0
: id. 0 A b 1. 1&. 0
ADJUSTMENT FRACTIORES
GRADE Hv ADJ FKE BUSES PHE FEDS FED. EUT. ARK. TYRZ
(%) (%) Y/N  Nm Niz Y /N mim T
=5 0. 00 &e Q0 N o Ch 0. 9% 50 [ Eae o =
WE 0. Q0 e QG N O & Q.35 /W) N 1i.5 =
NE Q. oG S 00 N ¥ Q - 95 18] N 8.5 oA
SKH Q. 00 Se Q0 N o o 0,495 1) M 8.5 et
SIGNAL SETTINGS CYCLE LENGTH = S0O.U
FH—-1 FH—-2 FH~-Z FH—~4 FeH—- 1 PE— Fir—- 2 Py
e LT NE LT
TH by TH
RT X nT
FD FD
WRr LT SB LT X
TH TH X
RY RT
D FL
LEVEL OF SERVICE
LLANE GRP. VL G/C DELRY .05 RFE, DELAY ARF. LO5
EE TR Q. 7689 0. 48% 1.5 K 13. 5 E
8B L . 539 0. 444 14.3 B 13. & S
T 0. 659 Q. 444 13.3 E
INTERBECTIDON: Delay = 13.7 (sec/veh) VG = 0,716 LS = E



1585 HCM: SIGNALIZED INTERSECTIONS
SUMMARY REPORT :
Lt R X 2 E S Lt e L X i ct SE b S S

IMTERSECTION. . I-4 E.E.

ARER
ANFL
DRTE
TImE
L0

TYFE. .
YET. .-

ENTe . us

«« « UTHER

E5R
4/12/78%5

F. M. PEAK
L2010 WITH CROBSTOWN COMNECTO

VOLUMES

PERICD

ON—=RAMF/ LETH STREET

ER Wi NIz 5 EH
T 0 0 oL S
oL £ 45 oo T PRCPH
) Q G4 0o 1. G
o 2 wt (I3 F R
H 1.0
: 1. &

GRADE
(%3
. 00
0. 00
0. Q0
Q. QU

kY

(%)

3. 00
2. 00
Iy OO

3. OO

ok

Wk

RDJ
Y/
N
N
N
N

MDIUS

N Pl

O 0
0O [
0 0

O ]

FH-

FH—

5 1 GNAL.
3 Phe

Wiz P

AL 1 XL 0
lime Fix Pta i
12,0 H 2.0
1&.0 L
jz. 0 12. 0
LU 1. G

S

iZ. i
P
- -ny s
JdSoe b
TR
12.0
iZ.0

TMENT FRCTORD
FHD  BUBES Rl

e

i-.]- v )
Gl 9%
CO. 30

i, 95
SETTINGS
i

NE

FEDS BEL. RUT. Hiik.
VALY miv
S5t hl liga 3
] [ 4,5
S0 i 11. 3
T N 11,3

HE =
e
&)
Y
wt
o

CYlal e H =

PH-1  BNH-E BR-D

i), sy
Fihi—y

LEVEL OF SERVICE

LANE GRF.

LT
TR

v/C
0. 690
G D43

Q.727

INTERSECTION:

6/0
0, b4

0. 485

Q. 4859

DELRY
13.7
1G.&
13. 59

LUS AR, DELAY AR

E
= il. &8
B

1.7 o

sec/veh)

VL = 0.703 LUS = K



1\ v e

.l 1585 HCM: SIGNALIZED INTERSECTIONS

SUMMRRY REPOR

.| INTERSECTIDN..I-4 E.B.

T

ARER TYPE.....DTHER

[,

ANALYET. . ... .. 68R
DATE. st aaa 4/12/8%
TIME. e seneenP.M. PE

AKX HOUR

ON-RAME/ 15TH STREET

COMMENT..s....2010 WITH CROSSTOWN CONNECTOR

T voLumes  : oeemeley

: GEUMETRY
Eg WH NE =) ER WE NE Sk
vood 88 0 0 O ¢ LT 12. 0 1.0 1 TE. O PEe O
.f T™H 1101 G 7o o T 12. G 12.0 TR 1.0 Pda. T
TORT Q O 103& O ox ig. ¢ 1.0 R ig. O 1EL D
RR 4] o Q O = 12.0 1. G ic. G .
H i2. 0 12,0 12.0 iz. 0
H iz2.¢ . O 12.0 1. il
; ADJUSTMENT FRLCTURD
% GRADE HV ADJ EKG BUSES FiE FEDS FED. RUT. ARR. TYRE
: (%) (%) Y/N  Nm Nb Y/N min T
. EE 0, 00 e OO0 N o 8] O. 895 S N 14,3 =
‘ \ Whb 0. 00 3. 00 N o Q G. 295 30 N 14. 3 3
ONE 0,00 3.00 N ¥ O Q. 35 50 N iled 5
. Sk Q. 00 3. 00 N O 9] 0. 95 S0 N 1.3 5
SIGNAL SETTINGS CYCLE LENGBTH = 90,4
PH=-1 FH—-= = FH—4 FH--1 = A= P-4
EE LT X NEB LT
l TH X TH X
H RT X
\ FD PD
| WE LT SB LT
1 TH TH
RT RT
f D D
LEVEL OF SERVICE
LANE GRP. VA G/C DEI_RY L.0& BFF. DELRY arF. LGOS
EEb LT . B6S Q. 433 i8. 3 I iB. 3 C
NE TR 0. 3534 Q. SO0 10,1 E 14. 0 B
R Q. 869 Q. S00 19.& C
J INTERSECTION: Delay = 1&.0 ({(sec/veh) vV/C = 0,887 LOs =



F 1985 HCM: SIGNALIZED INTERSECTIONS
- SUMMARY REPORT
KHREEEEEREEEEEEEEEERREEEREEEEEEEEEEEEREREAREEEREEETER T ERF X IR R R AR LR R E LR
INTERSECTION. . I-4 W.B. OFF-RAMP/ISTH STREET
HEEAR TYPE.....OTHER
ANALYSET . wa ...« GSR
v DRATErceanaanas e 4/12/789

\ TIME: csunasaasAoM. PEAK FERIOD

" COMMENT. ......2010 WITH CROSSTOWN CONNECTGOR

a\ VOLUMES : BEOMETRY
- ER WE NE SE i ER WE NE 5E
LT 0 Q 348 O 12,0 T 1.0 L 12,0 2.0
o TH 0 1795 163 (I 1.0 . Lo | LD s 0
Sl RT 0 341 S0 0 12,0 TR 1.0 | 1E.0 LE. O
" RR 8] O ! 0 : .0 1Z.0 2.0 1.0
' : 1. O id. 0 ic. U i1z.G
b : 12,0 18,0 18,0 12,0
ADJUSTMENT FACTUORS
j BRADE HY ADJ PHKG RUSES PHE FEDS FEL. BUT. ARR. TYFE
j (%) (%) Y/N  Nm Nb Y/N miv 3
- EEB 0. 00 3. 00 N Q O 0. 95 50 N i4.3 =
y WE 0. 00 3. 00 N 0 0 0. 95 50 N 14,3 3
I NEB Q. OO0 3. 00 N O e 0. 395 50 N 14.3 3
SE 0. 00 3. 00 N O v) 0. 95 50 N 1403 3
 i SIGNAL SETTINGS CYCLE LENBTH = 90,0
EH—1 FH—-Z  PH-3  PH-4 FrH~—-1 Eir—i! FH—3 P-4
EE LT NE LT X
f TH TH X
1 RY RT
‘ D - FD
COWE LT SE LT
\ TH X TH
L RT X RT
BD FD
H e o e e e e e o e e e e 8 et e e e e e e e e e e e
. LEVEL OF SERVICE
LANE GRE. v/t G/C DELRAY LOS AFF. DELAY ARF. LLOS
L WH TR 0. 918 0. 53 1%.9 C 15.9 c
| nE L 0.526  0.411 15,7 c 14,0 B

T 0. 124 Gaéll 10.6 =

N INTERSECTION: Delay = '15.& {(sec/veh) V/C = 0.742 Los = C



i [ - - ~ - . _
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1985 HCM: SIGNALIZED INTERSECTIONS -

SUMMARY REPORT :

i a bt it S X S R s L L L S S s e R e R A e e 2
INTERSECTION. . I-4 W.B. OFF-RAMF/1STH STREET

AREA TYFE.....DOTHER

ANALYST.......B65R

DATE. e e v usna s 4/712/83

TIME...c.ussa.FoeM. PEAK PERIOD

COMMENT. .. .... 2010 WITH CROSSTOWN CONNECTOR

—— - — PN ——— e e o e e e s e e e e e e e e e e

VOLUMES : SEOMETRY
: ER WE NE SE : EB WR N SH
LT O 18] 283 0 : iz. 0 T 12,0 L 1. 0 1z, 0
TH Q0 1479 1939 Qo3 18. 0 T 2.0 T 12.0 12.0
RT Q =79 0 O 1. 0 TR 1.0 T Iz2.0 1z.0
RR ¥ G 0 G 1z 12,0 ig. 0 1.0 18. 0
' ' ' ' M ig. 0 i12. 0 1z.0 12.0
H 12,0 ig.0 2.0 ig. o
ADJUSTMENT FRCTORS
BRADE Hy ADJI PHBE BUSES FHF FEDS FED. EUT. ARR. TYPE
(%) (%) Y/N  Nm Nb ’ Y /N min T
ER Q. 00 3. 00 N ] O . 95 =1 N 14.3 3
WE 0. Q0 3. 00 N (&) Q U. 95 =0 N 1.3 S
NE 0. GO 3. OO N Q o 0.35 S0 N 14. 5 o
Sk 0. 00 3. 00 N 0 Y 0.95 S0 N 14.3 3
SIGNARL. SETTINGS CYCLE LENGTH = 30,0
FH—-1 FH-2 EH-3 FH—-4 FH~1 PH-Z FH-3 FH-4
EE LT NE LT X
TH ‘ TH X
RT RT
D ' D
WEe LT SB LT
TH X . TH
RT X RY
Fb FD
LEVEL OF SERVICE
LANE GRF. v/C G/C DELAY LOs AFE. DELRY AR, LOS
WE TR 0. 747 0. 528 11.6 E 11.6 =
ME L Q. 430 Q.411 14,7 B 13.0 <]

T 0. 151 Q.41 10. 8 E

INTERSECTION: Delay = 11.9 ({(sec/veh) V/C = 0O.B0O7 LOE = H




1985 HCM: SIGNhLIZED

SUMMARY REPORT
L E S T e T R R R R R L b

INTERSECTION. . I-4 W.B.

AREA TYPE.....OTHER
ANALYST. . v ..« GSR
DQTE--.-------4/12/89
TIME--.----—.--Q-M: pE

COMMENT. « s s+ 2010 WITH CROSSTOWN CONNECTOR

INTERSEC

AK HOUR

TIONS

ON-RAMP/COLUMBUS DRIVE

- VOLUMES : GEOMETRY
, EB WB NB SBE : EB WB NB sB
LT 0 5 1452 o : 12.0 LY 12.0 L 12.0 T 12.0
TH 0 795 139 381 = i2.0 T 12.0 L i2.0 TR 12.0
RT: 0 o 0 i9 : ig. 0 i2.0 T 12.0 R 2.0
RR o 0 0 0 = 12.0 12.0 12.0 12.0
3 12.0 12.0 12.0 1&8.0
H 12.0 12.0 12.0 12.0
ADJUSTMENT FACTORS
GRADE HY ADJ PKE BUSES PHF PEDS PED. BUT. ARR. TYPE
(%) (%) Y/N Nm Nb Y/N min T
EB 0. 00 3. 00 N o] o 0. 95 S0 N 25. 8 3
WB 0.00 3. 00 N o 0 0. 95 S0 N 3. 8 3
NE 0. 00 3. 00 N o o 0. 95 S0 N 14. 3 3
SB 0.00 3. 00 N o 0 0. 95 S50 N 14.3 3
SIGNAL SETTINGS CYCLE LENGTH = 90.0
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 FPH-4
EE LT NB LT X
TH TH X
RT RT
PD PD
WB LT X 8B LT
TH X : TH X
RT RT X
PD PD
LLEVEL OF SERVICE
LANE GRP. v/C G/C DELAY L.OS ARP. DELAY APP. LOS
WE LT 0. 936 0. 267 30.8 D 0. 8 D
NBE L 0. 984 Q. 500 30.8 D 28.9 D
T 0.165 Q. 500 7.9 E
SB TR 0. 891 0.133 36. 0 D 39. 0 D
R 0. 100 0.133 2. 1 c
INTERSECTION: Delay = 27.5 (sec/veh) V/C = 0.956 LOS = D



1985 HCM: SIGBNALIZED INTERSECTIONS

SUMMARY REPDRT

A2 Rl Rt S e R S e R L R L e  d L s
INTERSECTION..I-4 W.B. ON-RAMP/COLUMBUS DRIVE

AREA TYPE.....DOTHER

ANALYST.......6E5R

DRATE.censeea..4/12/89

TIME...aseses.P.M. PEAK HOUR

COMMENT. . v« v+ . 2010 WITH CROSSTOWN CONNECTOR

VOLUMES H GEOMETRY
: EB WB NE 8B 3 EB WH NB =3 ]
LT o S 1188 O : iz. 0 LT 12.0 L 12.0 T 12.0
TH o 651 113 466 @ 12.90 T 1&.0 L 12.0 TR 12.0
RT- o o o 15 12.0 12.0 T 12. 0 R 12.0
RR 0 Q o 0 @ 12.0 12.0 12.0 2.0
: 1z.0 ig. 0 12.0 12.0
: 12.0 12.0 12.0 12.0
ADJUSTMENT FACTORS
GRADE HV ADJ PKG BUSES PHF PEDS PED. EUT. ARR. TYPE
(%) (%) Y/N Nm Nb Y/N min T
EB 0. 00 2. 00 N 18] 0 0. 95 S0 N 25. 8 3
WE 0. 00 3. 00 N Q 0 Q. 95 S0 N 25.8 3
NB 0. 00 2. 00 N o Q C. 95 S0 N 14,3 3
SB 0.00 3. 00 N o o 0. 95 S50 N 14.3 3
SIGNAL SETTINGS CYCLE LENGTH = S0.0
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 FH-3 PH-4
EB LT NB LT X
TH TH X
RT ' RT
FD PD
WB LT X SB LT
TH X ™ X
RT RT X
PD PD
LEVEL DOF SERVICE
LANE GRP. v/C G/C DELAY LOs APP. DELAY APP. LOS
We LT 0. 801 0. 256 23. 4 c 23. 4 c
NB L 0. 906 0. 444 23.8 c ge. 6 C
T 0. 151 Q. 444 9.6 B
SB TR 0. 726 0. 200 24. 0 c 2.1 D
R 0. 052 0. 200 i8. 8 c

INTERSECTION: Delay = g£3.7 (sec/veh) V/C = 0.836 LGOS = C
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1985 HCM: SIGNALIZED INTERSECTIONS

SUMMARY REFPORT

Rda ot 2l S S R S Tt e R R R S S L Ll S e it T
INTEREECTION. . I~4 E.B. OFF-RAMP/COLUMBUS DRIVE

ARER TYPE.....OTHER

ANALYST. s e ... G5R

DATE. scaneeeea 4/12/789

TIME....vee...R.M. PEAK HOUR

COMMENT.c2s...2010 WITH CROSSTOWN CONNECTOR

VOLUMES H GEOMETRY
EB WB NB EB : EB WB NB Sb

LT i5 0 e) 170 ¢ LT 12.0 i2.0 T ig.0 L i2.0
TH 651 0 1572 211 = T 12.0 12.0 T 12.0 T 12.0
RT 1188 0 5 Ot R 12.0 12.0 TR 12.0 T 1z.90
RR 40 0 o 0 : R 12.0 12.0 12.0 i2.0

] 2.0 12.0 12.0 12.0

: 12.0 12.0 12.0 12.0

ADJUSTMENT FACTORS
GRADE HY ADJ PKE BUSES PHF PEDS PED. BUT. ARR. TYPE

(%) (%) Y/N Nm  Nb Y/N  min T
EB 0.00 3.00 N © 0  0.95 50 N 20.5 3
WE 0.00 3.00 N O 0  0.95 SO N 20.5 3
NB 0.00 3.00 N O 0  0.95 50 N 14,5 3
SB 0.00 2.00 N O 0  0.85 S0 N 14.5 3
SIGNAL SETTINGS . CYCLE LENBTH = 90.0
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4
EB LT X NE LT
TH X | TH X
RT X RT X
PD PD
WB LT | sB LT X
T TH X
RT RT
PD ‘ PD
LEVEL OF SERVICE
LANE GRP.  V/C G/C DELAY LOS  APP. DELAY  APP. LOS
EB LT 0.815 0.256 23.8 C 12.6 B
R 0.693 0.689 6.1 B
NE TR 0.792  0.433 15. 4 C 15. 4 c
5B L 0.503 0Q.211 24,8 C 21.8 c
T 0.312 0.211% 19. 4 C
INTERSECTION: Delay = 14.7 (sec/veh) V/C = 1.030 LOS = B

0.730



-

1985 HCM: SIGNALIZED INTERSECTIONS

SUMMARY REPORT
A6 666 AT MBI R T TN T TEIE I T NI M0 T I A A I I B I J TN BB JE NI N

OFF-RAMP/COLUMBUS DRIVE

INTERSECTION. . I-4 E.B.
AREA TYPE.....OTHER
ANALYST. v s s« « « BSR
DATE. evanusess4/12/89

TIMEIIIIII.IIIPIM.

PEAK PERIOD

COMMENT . aas s 2010 WITH CROSSTOWN CONNECTOR

GEOMETRY

VOLUMES :
EB We NB sSB @ EB WH NB SB
LT i3 o 0 208 : LT 12.0 12.0 T 12.0 L 12.0
TH 795 0 1286 258 ¢ T 12.0 12.0 T 1.0 T 12.0
RT 1452 o S 0 : R 12.0 12.0 TR 12.0 T i2.0
RR 40 0 0] O R 12.0 i2.0 12.0 12.0
t 2.0 12.0 12.0 12.0
: 1.0 12.0 12.0 12.0
ADJUSTMENT FACTORS
6RADE HY ADJ PKG BUSES PHF FEDS FED. EBUT. ARR. TYPE
(%) (%) Y/N Nm Nb Y/N min T
EB 0. 00 3. Q0 N 0 Q Q. 95 50 N 25. 8 ]
WE 0. 00 3. 00 N o 0 0.95 S50 N £25. 8 c
NE 0. 00 3. 00 N o Q 0. 95 S50 N 17.3 3
SBE Q. Q0 3. 00 N 0 0 0.95 50 N 17.3 3
SIGNAL SETTINGS CYCLE LENGTH = 90,90
PH~-1 PH-2 PH-3 PH=4 PH-1 PH-Z PH~3 PH-—-4
EB LT X NB LT
TH X ™ X
RT X RT X
FD PD
WB LT SB LT X
TH - TH X
RT RT
PD PD
‘ LEVEL OF SERVICE
LANE GRP. v/e G/C DELAY Los APP. DELRAY ARPR., LOS
EB LT C. 764 0. 333 19.1 C 14.1 B
R 0. 880 0. 667 11.2 B
NE TR 0. 843 0. 333 20. 3 C 20. 3 c
SB L 0. 557 0. 233 24. 4 c 21.2 c
T 0. 345 C. 233 18.7 c
INTERSECTION: Delay = 17.0 (sec/veh) LOs = C



1985 HCM: SIGNALIZED INTERSECTIONS

suUmMMARY REPORT
KREEERREEREERHEREREREREEEREERRRREREREERRRERE L TR EEREERELEEFEERE R RR S AR H 2 x

AREA TYFE.
ANALYST. ..

»

INTERSECTION. . I-4 E.B. ON-RAMP/BOTH STRECT (U.h. 41)
.« « OTHER
- . » GER
a2 4/12/789

DATE. .. ...
TIME. e v v ws
COMMENT. ..

v .- B0 PEAK KEGUR
-ea2010 WITH CROESSTDWN CONNECTOR

VOLLIMES DEOMET KY
EE WE NE SE Eb WE NE Sk
2l &1 4] §] ie0 : L 12,0 e, D T &0 t. 2.0
TH 170 O 171 2330 : b 2. LE. D T L. T s,
RT 0 Q =9 O TR 1.0 iz. G T 1.0 T FRCH
RR G ] =20 W ig2. G Ll i R 1E.G T L&,
[ iZ. Q 1. 12,0 LS. il
: 12.0 180 2.0 1z.0
ADJUSTMENT FRCTORS
ERADE HV ADJ PHE BUSES FHF FEDS FED. BUT. ARR. TYRE
(%) (%) Y/N  Nm Nb Y/ miv T
=H 0. 00 3. 00 N £ ] 0. 95 50 N s5l. 8 =
WE 0. 00 2. 0 N 0 o Q.53 S0 )Y Sl.8 oA
NE Q. 00 3. 00 N 0 o] 0, 95 50 N 14,3 3
sk Qu OO0 2 Q0 N 0 ] 0. 85 50 N 14,3 3
SI0NAL DETTINGS CYCLE ERBTH = 1o,
FH—-1 HH-Z FH—c FiH—4 Fii~ 1 ] ] porb e Ly
2R LT X NE LT ‘
TH X TH X
RT X RT X
FD FD
WE LT 5k LT X
TH TH X X
- RT RT
=D D
LEVEL 0OF SERVICE
LANE GRP. v/G G/C DELAY Los ARE. DELAY AR, LD
i L 0. 756 0, 29z i B by 29, 8 D
TR 0. 346 Q. 292 cl.8 L
NE T Q. 896 Q. 417 o4, 3 C S & e
R 0. 463 0. 417 16.7 ¢
SE L 0. 462 0.217 31.8 D i1g. & E
T Q.757 0. 633 1.4 B
INTERSECTION: Delay = 19.2 (sec/veh} V/E = Q.784 LOS = C




1985 HCM: SIBNALIZED INTERSECTIONS

SUMMARY REPDRT

INTERSECTION. . I-4 E.B. ON-RAMF/SOTH STREET(U.S. 41}

AREAR TYPE.....OTHER
ANALYST. . .. ... B8R

DATE. s s vennen4/12/8%
TIMEssw.oaawawasF. M, PEAK
COMMENT, oo aea.. 8010 WITH

HOUR
CROSSTOWN CONNECTOR

- EER

VOLUMES : GEOMETRY
ER WE NE 5k EER Wi NE SH
I 725 Q Q 195 « L iE. 0 1z, T 1.0 L iz, D
TH 208 0O 203 1898 : L 1.0 ig. 0 T 12,0 T 18, 0
RT O 4] SEE 9 ¢ TR iz.0 1E. 0 T 12,0 T 12,0
RR Q Q =0 0o 12,0 2.0 R 18,0 n ARC
H 12. ¢ 1.0 a0 2.0
: 1=, 18,0 i2. 0 1. G
ADJUSTMENT FACTORS
GRADE Hy ADI PKE  BRUSES FHF FEDS FED. RUT. RARK. TYPE
(%) (%) Y/N  Nm Nb Y/N mirn T
0. DO 3. 00 N 0 8] 0.35 50 N ZE. 5 a
WR Q. Q0 3. 00 N 0 O Q, 395 S0 N cE. 5 ]
NE . QO 3. Q0 N o O Q. 95 S0 N 11.5 3
Sk QO 3.00 N Q Y Q.35 S0 N 1.5 =
SIGNAL SETTINGS CYCLe LENGTH = 120.0
PH-1 I = FH=-3 FR—-4 PH-1 PH~2 FH—-3 FH—~4
ER LT X NE LT
TH X TH X
RT X RT X
FD D
WE LT S LT X
TH TH X X
RT RT
FD FD
LEVEL. OF SERVICE
LANE GRP. v/C G/C DELAY LOS APFF. DELAY arR,. Los
EEB L 0. 874 0. 308 36. O b 33. 1 L
TR O 401 . 308 Ela.4 c
NE T 0. 996 Q. 458 a2 1 ] £%. 9 I
R 0. 321 €. 458 15. 4 c
SE "L Q. 665D Q. 183 8. 3 D 11.3 E
T 0. 644 Q. 642 8.7 E
INTERSECTION: Delay = &3.3 (sec/veh) VG = Q.316 LOS = C



S e e Eme UUE Ine D . "

1985 HOM: SIGNALIZED INTERSECTIONS

SUMMARY REFORT

e B T B 3R FI B P R I B B B I 0 A A B A I I O T B B O I e e
INTERSECTION, . I=4 W.EB. OFF-RAMP/S0TH STREET(U.S. 41)

RREA TYPE.....DTHER

ANALYST. o « v = = » B8R

DATE. i e 4/12/89

TIMEs cswensnaaR.M, PEAK HOUR

COMMENT, 2o ... . 2010 WITH CROSSTOWN CONNECTOR

VOLUMES : GEOMETRY
ER WE NE Sk Bk Wit NE SR
LT 0 362 i38 O 1.0 L 1z, O L iZ. o T 1.0
™ o 208 ZE52 2153 : 1.0 LT 1.0 T 1.0 T 1.0
RT O 195 QO 795 = 1.0 R 12.0 T 1.0 TR 1=, 0
RR Q 20 Q O 1.0 1=z, 0 T 12,0 R 1=.0
H 1=, 0 iZ. 0 1.0 12,0
: 2.0 ClE.Q 12.0 12.0
ADJUSTMENT FACTORS
GRADE HV ADJ FHG BUSES FHE FEDE FED. ERUT. ARR. TYFE
. (%) (%) Y/N  Nm Nb Y/ N mivi T
- EB 0. 00 3. 00 N O O 0.95 =0 N 26.5 3
WE 0. 00 3. D0 N 0 Q G. 95 S0 N 26. 5 3
NE Q. Q0 . 00 N &) O 0. 35 S0 N 11.5 S
SE Q. 00 S QO N Q ¥ U, 85 =0 N 11.5 3
SIGNAL SETTINGS CYCLE LEMGIH = 120,0
FH-1 FH~& R FH—4 FH-1 FH-2 FH-3 FH—-4
EE LT _ NE LT X
TH : TH X X
RT RT
PD =D
WE LT X S LT
TH X TH x
RT X RT X
FD D
ILEVEL OF SERVICE
LANE GRP. v/C &/C DELAY Los AFE. DELAY ARk, LOS
WE i- 0.788 0.238 37.9 D 31.0 D
LT 0.574 L. 258 6. 2 D
R 0. 473 0. 258 c4. 9 [
NE L 0. 575 O. 130 38. 4 D 10.5 B
T 0. 735 0. 667 8.9 E
sk TR 0. 946 0.8517 e, 7 c 25. 1 D
R 0. 967 0.517 3. 4 b

INTERSECT ION: Delay = 19.9 {(sec/veh) V/C = Q.84 LOS = C



e

1283 HCOM: SIGNALIZED INTERSECTIONS
SUMMARY REFORT

INTERBECTION.. I~-4 W.E.
ARERA TYPE.....OTHER

ANRLYST, ..
DATE. .. a. .
TIME..u. W,
COMMENT. . .

- .. BSR
s 4/ 12/859
v FLM. PE

HH

OFF--RAMFE/SOTH STREET (U. 5.

HOUR

- . 2010 WITH CROSSTOWN CONNECTOR

413

VOLLUMES H GEOMET RY
EEB WH NE SE o»: EE W Indx SR
=T Q0 £96 1ia o g 12.0 L igta & i 12,0 T iz, D
TH Q 170 2753 1782 1z, LT 1. L T ide H LE.
RT Q 10 0 esl LE.O K 12,0 i) PEL U TH 1.0
R 0 =G G 0 i&. 0 P T L. i K el
: 12,0 Ll W id. D ig.
: 1z2.0 12.0 12.0 1=, 0
ADJUSTMENT FRCTUORS
GRADE HV ADJ KB RBUSES EHF FEDE FEL. HUT. ARR. TY&E
(%) (%) Y/N  Nm b Y/N miv: T
: O, 00 3. 00 M O 0 Q.95 =50 Iy Sl D =
k Q. 00 Za 00 N 8 ) 0. 30 ) I B S &
=y Q. 00 S Q0 M 0 G e B o0 Y 11,5 X
B Cie 130 Sa 00 N O Q (1. B3 20 N ilaS 3
SIBNAL SETTINGS CYOLE LENETH = 120,00
FH-1 FH—-Z FH~3 Fri—4 ) FiH—1 P~z e e L FrH—4
EE LT NE LT A '
TH Tt A »
RT RT
aD (=]
WR LT X 58 LT
TH X TH A
RT X RT X
FD FD
LEVEL OF SERVICE
LANE GRF. V/C B/C DEL.AY LOS AR DELAY REFE. OS5
WE L 0,588 0. 283 29.95 D 25 I
LT 0, 428 Q. 283 Z23. 0 C
R C. 345 0. 283 o2, & C
NE L 0, 368 0. 192 3. 4 D 17.8 c
T 0. 946 O.633 17.¢2 C
8k TR Q. 885 Q. 450 22. 4 C 2h, G [
R 0. 509 0. 450 =9, 7 D
INTERSECTION: Delay = £Z21.1 {sec/veh) VAC = 0. 828 LOog = ¢



R

APPENDIX F

DESIGN YEAR (2010) NO-BUILD CAPACITY ANALYSES
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-+ H31 9@% HEMA PSTENALTZED <INTERSECTIONS

S
L SUMMARY REPORT
' **************************************************************************

INTERSECTION..I-4 W.B. ON—~RAMP/14TH STREET
AREA TYPE.....OTHER
RNQLYSTII LB B I ] IGSR
DnTEI.-..--.--4/i4/ag
) TIME.veeeeses.A. M. PERK HOUR
| COMMENT.......2010 WITHOUT CROSSTOWN CONNECTOR

VOLUMES : BEDMETRY

. EB. WB NBE SB : EB WB NB SB
; LT 0 1828 o 0 12.0 L 12.0 2.0 T 12.0
TH 0 1240 0 643 : 12.0 L 12.0 12,0 T 12.0
o RT 0 ] 0 121 : 12,0 T i2.0 12.0 TR 12.0
| RR 0 0 0 0t 12.0 T  12.0 12. 0 12.0
: 12.0 12.0 12.0 12.0
: 12,0 12.0 12.0 12.0

: ADJUSTMENT FACTORS
GRADE HV ADJ PKG BUSES PHF PEDS FED. BUT. ARR. TYPFE

o (%) (%) Y/N Nm Nb Y/N min T
f EB 0.00 3.00 N o] 0 0.95 50 N 14.3 3
WEB 0.00 3.00 N 0 o 0.95 S0 N 14.3 3
NE 0.00 3.00 N 0 o] 0. 95 50 N 14. 3 3
8B 0.00 3.00 N 0 o] 0.95 50 N 14.3 3
SIGNAL SETTINGS CYCLE LENGTH = 90.0
PH-1 PH-2 PH-3 PH-4 FH-1 PH-2 PH-3 PH-4
EB LT NB LT
TH _ TH
RT : RT
PD _ _ PD
WEB LT X SB LT
™ X TH X
RT - RT X
PD ' : PD
] . LEVEL OF SERVICE
| LANE GRP. v/C G/C DELAY LOS APP. DELAY APP. LOS
WB L 0.871 0.711 10. 3 B 7.8 B
, T 0.544 0.711 4.1 A
1 SB TR 0.767 0.228 23.1 C 23. 1 c

INTERSECTIDN: Delay = 11.0 (sec/veh) V/C = 0.846 LOS = B



SUMMARY REPORY
BB F e W B AP B U BT 600 0 6 I I B B U 06 U B 0 06 B 9 3 A D B e I I I 0602 N

INTERSECTION. . I-4 W.B.

AREA TYPE.....DOTHER
ANALYST.......B5R
DQTEUUICIIIII'4/14/89

TIME.I..I.....pIM.
COMMENT. o2 ....2010 WITHOUT

PEAK HOUR

ON-RAMP/14TH STREET

CROSSTOWN CONNECTOR

VOLUMES H GEDOMETRY
EB WB NB SB : EB WE NE SB
LT 0 1496 0 0 : 1z.0 L ie. 0o i2.0 T ig. 0
TH 0 1015 0 785 @ 12.0 L 12.0 12.0 T 12.0
RT o] 0 o 99 : 12.0 T 12.0 12.0 TR 12.0
RR 0 0 0 0 : i2.0 T 12.0 12.0 12.0
£ iz2.0 12.0 12.0 12.0
t 12.0 12.0 iz.0 12.0
ADJUSTMENT FACTORS
GRADE HY ADJ PKG BUSES PHF PEDS PED. HUT. ARR. TYPE
(%) (%) Y/N Nm Nb ' Y/N min T
EB 0. 00 3. 00 N 0 0 0.95 50 N 11.5 3
WB 0., 00 3.00 N 0 o 0,95 S0 N 11.5 3
NE 0. 00 3. 00 N &) 0 0.95 S0 N 14,5 3
SB 0. 00 3. 00 N o 0 0. 95 50 N 14.5 3
SIGNAL SETTINGS CYCLE LENGTH = 90.0
PH-1 PH=-2 PH-3 PH~4 Pid--1 PH-2 PH-3 PH—-4
EB LT NB LT
TH TH
RT RT
PD PD
WB LT X SB LT
TH X TH X
RT RT X
PD PD
LEVEL OF SERVICE
LANE GRP, v/C G/cC DELAY Los APP. DEL.RY APF. L0OS
WB L 0. 760 0. 667 a.a8 B 7.2 H
T . 0.475 0. 6867 4.8 A
SE TR Q. 734 0. 267 20.7 c 20.7 c
INTERSECTIDN: Delay = 10,8 (sec/veh) V/€C = 0,733 LOS = R



.. -BUMMARY . REPORT -5

BTN TENAAE AT I IIE AT I T30 300 300006 36 06 H AT IE I I I EAE 36369690
INTERSECTION..I-4 E.B. OFF-RAMP/14TH STREET

AREA TYPE.....DTHER

ANAL.YST. 2.2 - - = « BSR

DRTE..ssessc..4/17/89

TIME, ces2nsssaR.M. PEAK HOUR

COMMENT. cs....2010 WITHDUT CRUSSTOWN CONNECTOR

VOLUMES H GEOMETRY
EB WB NB SB : EB WB NB SB

LT o o] o) 535 = T 12.0 12.0 12.0 LT 12.90
TH 779 0 O 1960 : TR 2.0 12.0 12.0 T 12.0
RT 335 0] o 0 : 12.0 12.0 1.0 T 12.0
RR 0 0 0 0 : 12.0 12.0 12.0 12.0

: i2.0 12.0 12.0 i2.0

H l12.0 12.0 12.0 12.0

_ , ADJUSTMENT FACTORS
GRADE HY ADJ PKB BUSES PHF  PEDS PED. BUT. ARR. TYPE

(%) (%) Y/N Nm Nb Y/N min T
EB 0. 00 3. 00 N o 0 0.95 =0 N 11.5 3
We 0. 00 3. 00 N 0 o 0.95 S0 N 11.5 3
NB 0. 00 3. Q0 N o 0 0.98 =0 N 8.5 3
SB 0. 00 3.00 N 0 0 0.95 S0 N 8.5 3
SIGNAL SETTINGS CYCLE LENGTH = 90.0
PH-1 PH—-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH~-4
EB LT NB LT
TH X TH
RT X RT
PD ' PD
WB LT ’ SR LT X
TH TH X
RT RT
PD PD
LEVEL OF SERVICE
LANE GRP. v/C G/C DELAY LOs APP. DELRAY APP. LOS
EB TR 0.963 ° 0.378 cB. 4 D 28. 4 D
SB LT 1.010 0. 556 26.0 D 6.0 D

INTERSECTION: Delay = 26.7 {(sec/veh) V/C = 0,991 LOS = D



R

OUIMIHRKY iU
Ml i i R Y T s s e T L 2

INTERSECTION..I1-4 E.B.

AREAR TYPE.....OTHER
ANALYST.......BSR
DATE.ccceeusa.4/17/89
TIME. ccvvae.a.P.M,

COMMENT.......2010 WITHOUT

PEAK HOUR

OFF-RAMP/14TH STREET

CROSSTOWN CONNECTOR

VOLUMES : GEOMETRY
EB WB NB  SB : EE WEB NE SE
LT o 0 0 653 : T 12. 0 12,0 12.0 LT 12.0
TH 952 0 © 1604 : TR 12.0 12.0 12.0 T 12.0
RT 409 0 0 0 : 12. 0 12.0 12.0 T 1.0
RR 0 0 0 0 : 12.0 12.0 12.0 12.0
: 12.0 12,0 12.0 12. 0
: 12,0 12.0 12. 0 12.0
ADJUSTMENT FACTORS
BRADE ~ HV  ADJ PKBE BUSES  PHF PFEDS  PED. BUT. ARR. TYFPE
(%) (%) Y/N Nm  Nb Y/N  min T
EB 0.00 3.00 N 0 0 0.95 50 N 11.5 z
WB 0.00 3.00 N 0O 0 0.95 50 N 11.5 3
NB 0.00 3.00 N 0 ¢ 0.95 50 N 8.5 3
SB 0.00 3.00 N © ¢ 0.95 50 N 8.5 3
SIGNAL SETTINGS CYCLE LENGTH = 90.0
PH-1 PH-2 PH-2 PH-4 PH-1 PH-2 PH-3 PH-4
EE LT NB LT
TH X TH
RT X RT
PD PD
WB LT SB LT X
TH ™ X
RT RT
PD PD
LEVEL OF SERVICE
LANE GRP.  V/C 6/C DELAY LOS  APP. DELAY  APP. LOS
EB TR 1,025  0.433 37.5 D 37.5 D
SB L 0.816  0.500 18. 8 C 25, 8 D
T 1.000  0.500 28. 5 D
INTERSECTION: Delay = 30.2 (sec/veh) V/C = 1.012 LOS = D



SUMMARY RERORT
alialababadaiabd i it e L T T T X X T T T vt

INTERSECTIDN. .I-4 E.B. ON~RAMP/1S5TH STREET

RREA TYPE.....OTHER
ANALYST.......6SR
DATE. v e v /17/89

TIMEI.'I'-..-.Q.M-
COMMENT. « o ....2010 WITHOUT

PEAK HOUR

CROSBTOWN CONNECTOR

VOLUMES H GEOMETRY
EB WB NB SE : EB WE NE SkB
LT 26 0 o] 0 : LT 12.0 12.0 T 12,0 12.0
TH 1218 o aiz =T 12.0 i2.0 TR 12.0 12.0
RT 0 0 1875 O 7T 12.0 iz.0 R 12.0 12. 0
RR 0 0 o] Q 12.0 12.0 12.0 12.0
: 1.0 12. 0 12.0 i2,0
H 12.0¢ 12.0 12.0 12.0
ADJUSTMENT FACTORS
SRADE Hv ADJ PKG BUSES PHF PEDS PED. BUT. RARR. TYFE
(%) (%) ¥Y/N Nm Nb Y/N min T
EB 0. 00 3. 00 N &) 0 0. 95 S0 N 11.5 3
WB Q.00 3.00 N o o] Q.95 50 N 11.5 3
NE Q.00 3. 00 N s} e 0.95 50 N 11.5 3
SB 0.900 3. 00 N 0 0 0.95 50 N 11.5 3
SIGNAL SETTINGS CYCLE LENGTH = 90,0
PH-1 FPH-2 PH~-3 PH—4 PH-1 PH-2 PH-3 PH-4
EB LT X NB LT
TH X TH X
RT RT X
PD PD
WE LT SE LT
TH TH
RT RT
PD PD
LEVEL OF SERVICE
LANE BGRP. v/C G/C DELAY L.OS APP. DELAY ARPP, LOS
ER LT 0.813 0. 356 18.7 Cc i8.7 [
NE TR 0. 797 0.578 11.1% B 12.3 B
R C. 848 0.578 14.9 B
Delay = 14.9 (sec/veh) W/ = 0.835 LOS = R

INTERSECTION:



- BUMMARY REPORT .
[ "**************************************************************************
( INTERSECTION..I-4 E.B. ON-RAMP/15TH STREET
AREA TYPE.....OTHER

- ANALYST.......5SR
y DATE.. euenssess4/717/89

TIME....euv....P.M. PEAK HOUR
COMMENT.......2010 WITHOUT CRDSSTOWN CONNECTOR

t ——— —

. VOLUMES : GEOMETRY

EB WwB NB SB EB Wb NE SB
O LT 117 0 0 o : LT 12.0 i2.0 T 12.0 iz. 0
L TH 1488 9] 664 o : 7T i2.0 12.0 TR 12.0 12.0
- RT 0 0 1558 o : 7 12.0 1z.0 R i2.0 i2.0
—J RR o} o o Qo : 1.0 12.0 i2.0 12.0
'i : 1.0 12.0 ig. 0 ig.0
' : 12.0 12.0 12. 0 12.0

| ADJUSTMENT FACTORS
i BRADE HV ADJ PKE BUSES PHF  PEDS FED. BUT. ARR. TYPE

(%) (%) Y/N Nm Nb Y/N  min T
. EE 0.00 3.00 N 0 o 0.95 50 N 11.5 3
! WB 0.00 3.00 N 0 o 0. 95 S0 N 11.5 3
NE 0.00 3.00 N ) o 0. 95 50 N 11.5 3
r SB 0.00  3.00 N 0 ) 0. 95 50 N 11.5 3
| SIGNAL. SETTINGS CYCLE LENGTH = 90,0
PH-1 PH-2 PH=-3 PH-4 FH~1  PH-2 PH-3 PH-4
| EB LT X NE LT
U TH X TH X
RY ' RT X
i PD PD
| WB LT SB LT
TH TH
RT RT
PD PD
LEVEL OF SERVICE
} LANE BGRP. V/C G/C DELAY 1.0S APP. DELAY APP. LOS
B EB LT 1.026 0. 344 38.5 D 38.5 D
NE TR 0.783 0.589 10. 4 B 19. 8 »

R 1. 016 0. 589 35. 4 D

1 INTERSECTION: Delay = 27.9 (sec/veh) v/C = 1.020 LOS =D



SUMMARY REPORT

B e B BB I I I I T TETEIE I I T I TN I N I IE I T I AN N NN R F RN RN
INTERSECTION. . I-4 W.B. OFF-RAMP/15TH STREET

AREA TYPE.....DTHER

ANALYST. ... ... B5R

DATE.ccccuvaaat/17/89

TIME..........A. M. PEAK HOUR

COMMENT. .. ....2010 WITHOUT CROSSTOWN CONNECTOR

VOLUMES : BEDOMETRY
EB WB NE SE : EB WE NB SE
LT © 0 589 0 : 12.0 T 12.0 L 12.0 12.0
TH 0 2479 278 o : 12.0 T 12.0 T 12.0 12.0
RT 0 S67 0 0 : 12.0 T 12.0 T 12.0 12. 0
RR 0 0 ) o : 12.0 R 12.0 12.0 12.0
‘ : 12.0 12. 0 12.0 12. 0
: 12. 0 12.0 12.0 12.0
ADJUSTMENT FACTORS
GRADE HY ADJ PKG BUSES PHF  PEDS PED. BUT. ARR. TYPE
(%) (%) Y/N  Nm Nb Y/N  min T
EB 0.00  3.00 N 0 0 0. 95 50 N 14.3 3
WE 0.00 3.00 N ) 0 0. 95 50 N 14.3 3
NB 0.00  3.00 N 0 o 0. 95 50 N 14.3 3
SB 0.00 3.00 N ) ) 0.95 50 N 14. 3 3
SIGNAL SETTINGS CYCLE LENGTH = 90.0
PH~1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4
ER LT NE LT X
TH TH X
RT RT :
PD PD
WE LT _ SB LT
TH X ' TH
RT X RT
PD PD
LEVEL OF SERVICE
LANE GRP. V/C 6G/C DELAY LOS APP. DELAY APE, LOS
WE T 0.991 0.544 22.6 c £20. 8 c
R 0.727 0.544 11.9 B
NE L 0.947  0.389 26. 9 D 28.6 D
T . 0.223 0.389 11.9 B

INTERSECTION: Delay = 22.4 (sec/veh) v/C 0.973 LOS C

|
i



SUMMARY  REFUR ) o
e B B P 6 I B e B e U M FE I I IE I B e B U I BN e B B U I I B I P I e 26 P A I I I KA
INTERSECTION. ., I~4 W.B. OFF-RAMP/15STH STREET
AREAR TYPE.....QTHER
ANALYST. 2202+ GSR

DQTEI LIEL B B BB B B BN 4/17/89
TIME- LI BN B B BN BE BN B pl M.
COMMENT.......2010 WITHOUT

PERK HOUR

CROSSTOWN CONNECTOR

VOLUMES : GEDMETRY
EB WEB NE 8B : EB WB NB Sk
LT o o 482 o : 12.0 T 12.0 L iz.0 2.0
TH 0 2030 339 0 : 12.0 T 12.0 T 12.0 12.0
RT 4] 464 0 O : i2.0 T 12.0 T 12.0 12. 0
RR 0] o o 0 : 12.0 R 12.0 12.0 12.0
: 12.0 12.0 i. 0 i2. 0
: 12.0 12.0 12.90 12.0
ADJUSTMENT FACTORS
GRADE HV ADJ PKG BUSES PHF FEDS PED. BUT. ARR. TYPE
(%) (%K) Y/N Nm Nb Y/N min T
EB 0. 00 3. 00 N o O 0. 95 S0 N 14,3 3
KB 0. 00 3. 00 N 0o o) Q.95 S0 N 14.3 3
NB 0. 00 3. 00 N 0 o 0.95 S0 N 14,3 3
8B Q.00 3. 00 N 0 0 0. 95 S0 N 14.3 3
SIGNAL SETTINGS CYCLE LENGTH = 90.0
PH-1 PH-2 PH-3 PH~4 PH-1 PH-2 PH-3 PH~—4
EB LT NB LT X
TH TH X
RT RT
PD PD
We LT SR LY
TH X TH
RT X RT
FD FD
LEVEL OF SERVICE
LANE GRP. v/C G/C DELAY LOS APP. DELAY APP. LOS
Wk T ©. 812 0. 544 11.9 B 11.5 B
R 0.595 0. 544 9.7 B
NB L 0. 775 0. 389 22. 3 c 18.0 C
T 0.87e 0. 389 i2.2 B
INTERSECTION: Delay = 13.1 (sec/veh) V/€ = 0.796 LOS = B



1985 HCM: SIBNALIZED INTERSECTIONS

SUMMARY REPORT
Fo B I I F R R KRR KR EERFREEEEFEEREEREEEEELEEEREEEREEREEEEE LR ERXE SRR LR

INTERSECTION. . I-4 W.B.

ON/DFF~-RAMFS/40TH STREET

AREAR TYPE.....OTHER
ANALYST. s ....GSR
DATE.wtvrern.-4/17/89
TIME..:euvvuo..A.M. PEAK HOUR
COMMENT.......2010 WITHDUT CROSSTOWN CONNECTOR
VOLUMES ; GEOMETRY
. EB WE NE 8B : ER WE NE 5B
LT 0 478 1737 o : iz.0 L 12.0 L 2.0 T 12. G
TH 0 0 1019 706 : 12.0 L 12,0 L ig.0 T 12,0
RT o 135 0 E74 : 2.0 R 12,0 T 12.0 T 12.0
RR o 0 O 30 3 12.0 2.0 T 12.¢ R 1.0
: 18,0 12,0 T i2.0¢ R 12.0
: 1.0 12.0 iz.0 12,0
ADJUSTMENT FACTORS
BRADE HY ADJ FKB EBUSES PHF  PEDS FED. BUT. ARR. TYFE
(%) (%) Y/N  Nm Nb Y/N  min T
EE 0.00  3.00 N 0 O 0. 95 50 N =6. 8 3
WE 0.00  3.00 N ) ) 0. 95 50 N £8.8 3.
NE ©. 00  3.00 N 0 O 0. 95 50 N 14.3 3
SB 0.00  3.00 N 0 & 0. 95 50 N 14.3 3
SIGNAL SETTINGS CYGLE LENBTH = 120.0
PH-1 FH-2 PH-3  PH-4 PH-1  PH-&  PH-3  PH-4
EB LT NE LT X
TH TH X X
RT RT
FD FD
WE LT X SE LT
TH - TH X
RT X RT X
D FD
LEVEL OF SERVICE
LANE GRF.  V/C 6/C DELAY LOS ARE. DELAY APE. LOS
WE L 0.883 0.183 46.6 E 43,0 E
R 0.514 0,183 29.7 D
NE L 1.083 0.575 41,7 E 27. 1 D
T 0.899 0.742 3.3 A
SE T 0.922  0.167 40.9 E 33.3 D
R 0.764  0.350 24. 6 c
INTERSECTION: Delay = 30.9 (sec/veh) V/C = 0.977 LOS = D



| 1985 HCM: SIGNALIZED INTERSECTIONS
SUMMARY REPORT
**************************************************************************
_ INTERSECTION. . I-4 W.B. ON/OFF~RAMPS/40TH STREET

i AREA TYPE.....OTHER

ANALYST.......BSR

= DATE. suuuvesen.4/17/89

l TIME.....s....P.M. PEAK HOUR

’ COMMENT.......2010 WITHOUT CROSSTOWN CONNECTOR

i © VOLUMES : GEOMETRY
B EB WE NB SE : EB WE NBE SE
LT 0 391 1422 0 : 1.0 L i2.0 L i2.0 T 12.0
i TH 0 0 1244 578 : 1.0 L - 12.0 L 12.0 T 12,0
B RT 0 111 0 552 : iz.0 R 12.0 T 12.0 T 12.0
RR 0 0 o) 30 : 12.0 12.0 T 12.0 R 12.0
; : 12.0 2.0 T 12.0 R 12.0
| : 12.0 12.0 12.0 12.0
ADJUSTMENT FALTORS
GRADE HV ADJ PKG BUSES PHF  PEDS PED. BUT. ARR. TYPE
(%) (%) .Y/N  Nm Nb Y/N min T
EB 0.00 3.00 N 0 ¢ 0. 95 50 N 28.8 3
WB 0.00 3,00 N 0 0 0.95 50 N 28.8 3
NB 0.00 '3.00 N o] 0 0.95 50 N 14.3 3
SE 0.00 3,00 N 0 o 0. 95 50 N 14.3 3
SIGNAL SETTINGS CYCLE LENGTH = 120.0
PH-1 PH-2 PH-3 PH=~4 PH-1 PH-2 . PH-3 PH-4
EB LT NEBE LT X
TH TH X X
RT RT
PD PD
. WB LT X SE LT
| TH TH X
- RT X RT X
PD FD
LEVEL OF SERVICE
LANE GRP. v/C G/C DELAY LOS APP. DELAY APP. LDS
C WB L 0.636 0.208 34.3 D 32.7 D
o R 0.372 0.208 26.6 D
NB L 0.932 0.517 27.8 D 16.6 I»
3 T 0.378 0.717 4.3 A
; Sk T 0.629 0.200 29. 1 D 23.8 C
: R 0.531 0. 408 7.7 c

INTERSECTION: Delay = 20.3 (sec/veh) v/C = 0.800 L0s

[

c



15985 HCM: SIGNALIZED INTERSECTIONS
SUMMARY REFORT

MR S L S e e e L R T TR T s A R T T
INTERSECTION. . I-4 E.B. ON/OFF-RAMPS/40TH STREET

AREA TYPE.....OTHER

ANALYST.......B65R

DATE..ccaues.n4/17/89

TIME.........4A. M. PERK HOUR
COMMENT.......2010 WITHOUT CROSSTOWN CONNECTOR

VOLUMES : GEOMETRY
EE WB NB SB : ER WB NB 8B

LT sSs2 o 0 111 L 2.0 12.0 T 1z.0 L 2.0
TH o O 1890 1048 : L 12.0 12.0 T 12.0 T 12.0
RT 1422 0 391 0 : R 12. 0 12.0 T i2.0 T 12.90
RR 40 O G 0 : R 12.0 12.0 R 12.0 T 12.0

: 12.0 12. 0 12.0 1.0

' i2.0 12.0 12.0 12.0

ADJUSTMENT FRCTORS
GRADE HV ADJ PKG BUSES FHF PEDS FED. BUT. ARR. TYPE

(%) (%) Y/N Nm Nb Y/N min T
EB 0. 00 3. Q0 N 0 o 0.95 50 N 26.5 3
)] ¢. 00 3.00 N o] (o] 0.95 50 N 26. 5 3
NE 0. 00 3. 00 N 0 o] 0,95 S0 N 11.5 3
LB 0. 00 3. 00 N 0 o] 0.95 S0 N 11.5 3
SIGNAL SETTINGS CYCLE LENGTH = 120,0
PH-1 PH-2 PH~3 PH~4 PH-1 PH-2 PH-3 PH-4
EB LT X NB LT
TH TH X
RT X RT X
FD PD
WB LY SB LT X
TH : TH X X
RT RT
PD PD
LEVEL OF SERVICE
LANE GRP. v/C G/C DELAY .08 APP. DELAY ARPF. L0OS
EE L Q. 477 0. 392 21.0 c 34.0 D
R 1.029 0.558 39.2 D
NB T i.008 0. 408 37.1 D 24, 4 D
R 0. 669 Q. 408 20.3 Cc
SH L 0. 555 C. 125 39.9 D 13.5 B
T 0. 428 0.533 11.0 B
INTERSECTION: Delay = 29.7 (sac/veh) V/C = 41571 LOS = D

O, 121



1985 HCM:

SUMMARY REPORT
KR KRR RN K L EERREREEEEEREEEEEEREEERERREREEREREREEEEREERREEREREEREF LS REERE

INTERSECTION..I-4 E.B.
AREA TYPE.....OTHER
ANALYST.......B68R
DATE. . v uiuvsaaad/17/89

TIME'I.II-II..p.M.
COMMENT.......2010 WITHOUT

PERAHK

SIGNALIZED INTERSECTIONS

ON/OFF-RAMFS/40TH STREET

HOUR

CROSSTOWN CONNECTOR

VOLUMES : GEOMETRY
EB WE NE SE : EE WE NE SE
LT &74 ) 0 135 : L 12.0 2.0 T 12,0 L 12,0
TH 0 0 2308 8%8 : L 12.0 12.0 T 12.0 T 12. 0
RT 1737 0 478 0 : R 12.0 12.0 T 12.0 T 12.0
RR 60 0 0 O : R 12.0 12.0 R 12.0 T 12. 0
: 12.0 12.0 12,0 12,0
: 12,0 12.0 12,0 12,0
ADJUSTMENT FACTORS
6RADE HY ADJ PKE KUSES FMF  PEDS FED. BUT.  ARR. TYFE
(%) (%) Y/N Nm Nb Y/N  min T
EE ©.00  3.00 N o o 0. 95 S0 N 2E.5 3
WE 0.00  3.00 N 0o ) 0. 95 50 N 26.5 3
NE .00 3.00 N o 0 0. 95 50 N 1i.5 3
SE 0.00 3.00 N 0 ) 0. 95 50 N 11.5 z
SIGNAL SETTINGS CYCLE LENGTH = 1Z0.0
PH-1  PH-& FPH-3  FH-4 FH-1  PH-& PH-3 FH-4
EE LT X NEB LT
TH \ TH X
RT X RT X
FD FD
WE LT SB LT X
TH TH X X
RT RT
PD FD
| LEVEL OF SERVICE
LANE BRF.  V/C B/C DELAY LOS APFP., DELRAY ARRE. LOS
EB L ©.783 0,292 32.7 D 37.0 D
R 1.046  0.667 38.8 D
NE T 1.028  0.492 36. 1 D 33.0 D
R 0C.679 0.492 16.5 C
SE L 0.596 0. 142 39.6 D 10.6 E
T 0.895 0.633 6.4 E
INTERSECTION: Delay = 30.8 (sec/veh) V/C = =D



‘LS HCM: SIGNALIZED INTERSECTIONS

;VIMARY REPORT
'-f***************************************************%-********************
li "ERSECTION..I—4 W.B. ON—RAMFP/COLUMEUS DRIVE
iR TYPE.....OTHER
1 ANALYSTe v e .. ..B5R
T TEasaaseneas4/17/89
. e e...AJM. PEAK HOUR
SUMMENT. o v s v v . 2010 WITHOUT CROSSTOWN CONNECTOR

——— — — — e e e e e s, S et . i 8 WA} THH UM MRS PPV 4P M FYEPY YT S MM M P e P e e b

{ VOLUMES : GEOMETRY
. EB WE NE SE : EE WE NE | SE
o o S 1553 O & 1.0 LT 120 L 1.0 T 12,0
T 0O B850 =268 478 : i2.0 T 1.0 L 1.0 TR 1&.0
T o o 0 20 3 12. 0 12,0 T 1.0 R 12. 0
R o} o 0 0 : 18.0 18. 0 12, 0 18,0
, : 18,0 12,0 1.0 12. 0
| : 12,0 18. 0 1.0 12,0
\ ADJUSTMENT FACTORS
|  GRADE HV ADJ FKB EUSES FHF  FEDS FED. BUT.  ARR. TYFE
i (%) (%) Y/N  Nm Nb Y/N min T
F 0. 00 3.00 N o O 0. 95 50 N 5. 8 3
AT 0.00  3.00 N 0 0 0. 95 S50 N 25.8 3
i 0. 00 3. 00 N o O 0. 95 50 N 11.3 3
35 0.00  3.00 N O o 0. 95 50 N i1.3 3
f SIGNAL SETTINGS CYCLE LENGTH = 120.0
i PH-1  PH-2  PH-3  PH-4 FH-i  PH-&  FH-3  PH-4
hOLT NE LT X
| TH TH X
RT RT
FD FD
B, LT X SB LT
~ TH X TH X
RT RT X
=) FD
| LEVEL DF SERVICE
LANE BRF.  WV/C 6/C DELARY LOS AFF. DELAY AFF. LOS
JF LT 0.941  0.283 37.& D 37.8 D
3E L 1.108  0.475 81.6 F 71.9 F
' T 0.335 0.475 12.8 E
3E TR 0,883  O.167 40,4 E 33.8 D
| R 0.084 Q. 167 7.3 D
= 1.0i6 LOS = E

INTERSECTION: Delay = 57.5 (sec/veh) v/C
P

H
1
I
|



1985 HCM: SIGNALIZED INTERSECTIONS
SUMMARY REPORT | :
P I I e e DI B I 6 I T e B e I U B B B T T e I B B I B I I e e U P I B NI I I N
INTERSECTION. . I-4 W.B. DN-RAMP/COLUMBUS DRIVE

AREA TYPE.....OTHER

ANALYST.......BSR

DATE.eeeeenrst4/17/89

TIME....02e...P.M. PEAK HOUR

COMMENT. ......20i10 WITHOUT CROSSTOWN CONNECTOR

" VOLUMES ¢ GEOMETRY
EB WE NB SB : EB WB NB SB
LT 0 5 1271 0 : 12.0 LT 12.0 L 2.0 T 12.0
TH O 69 219 S76 : 12.0 T i2.0 L 12.0 TR 12.0
RT o 0 o 16 : 12.0 12.0 T 12.0 R 12.0
RR 0 0 0 0 : 12.0 12.0 12.0 12.0
: 12.0 12.0 12.0 12.0
: 12.0 12.0 12.0 12.0
ADJUSTMENT FACTORS
GRADE HY ADJ PKG BUSES PHF  PEDS PED. EUT. ARR. TYPE
(%) (%) Y/N  Nm Nb Y/N  min T
EB 0.00 3.00 N 0 0 0.95 50 N 25. 8 3
WB c.00 3.00 N 0 0 €. 95 50 N 2s5.8 3
NE 0.00  3.00 N 0 0 0. 95 S0 N 11. 3 3
SB 0.00 3.00 N 0 0 0.95 50 N 11. 3 3
SIGNAL SETTINGS CYCLE LENGTH = 120.0
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4
EB LT NE LT X :
TH ™ X
RT RT
PD FD
WB LT X SB LT
TH X TH X
RT RT X
PD PD
LEVEL OF SERVICE
LANE BGRP. v/C G/C DELAY LOS APF. DELAY APP. LOS
WEB LT 0.847 0.258 31.8 D 31.8 D
NE L 0.957 0.450 35.0 D 31.9 D
T 0.289  0.450 13.5 E
SB TR 0.829 0.217 33.5 D 35.6 D
C

R 0. 052 0. 217 24.1

INTERSECTION: Delay = £8.8 (sec/veh) V/C = 0. 896 LOS =D



1985 HCM: SIGNALIZED INTERSECTIONS

SUMMARY REPORT

M ad aa f ol d 2 2 S s e e S s 2 PR R SR R L L L Sl
INTERSECTION..I-4 E.B. OFF-RAMP/COLUMBUS DRIVE

AREAR TYPE.....OTHER

ANALYST. ... ... B8R

DATE. ccsasuaea4/17/789

TIME..........A. M. PERK HOUR

COMMENT.......2010 WITHOUT CROSSTOWN CONNECTOR

— e e "

- VOLUMES

: GEOMETRY
EB WE NB 8B : EB Wk NE Sb
LT 16 < 0 120 : LT 12.0 1z.0 T 12.0 L 12.0
TH 696 0 1801 58 ¢ T iz.0 12.0 T 12.0 T 1Z.0
RT- 1271 o = O R 12. 0 12.0 TR 12.0 T 12.0
RR 30 0 o O : R 12.0 12.0 12.0 i2.0
: 12.0 i1g.0 iz.0 iz.0
: 12.0 12.0 12.0 12.0

ADJUSTMENT FACTORS
GRADE HV ADJ FKG BUSES PHF FEDS FED. BUT. ARR. TYPE

(%) (%) Y/N Nm Nb Y/N min T
EB 0. 00 & Q0 N Q o 0.95 S6 N 25. 8 3
WB 0. 00 3. 00 N o 0 Q.95 50 N 25. 8 3
NE 0. 00 3. 00 N o 0 Q. 95 50 N 17. 3 3
SB 0, 00 3. 00 N 0 0 0.95 S0 N 17.3 3
SIGNAL SETTINGS CYCLE LENGTH = 120.90
PH=-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4
EB LT X ' NB LT
T™H X TH X
RT X ' _ RT X
FD PD
WB LT s LT X
TH _ TH X
RT RT
PD FD
LEVEL. OF SERVICE
LANE GRP. v/C G/C DELAY .05 APP. DELAY APP. LOS
EH LT 0.763 0. 298 27.1 D 15.3 c
R 0. 745 Q. 692 8.6 B
NE TR C. 983 0. 400 33. 0 D S33. 0 D
sB L 0.321 0. 233 £9.1 D 26.7 D
T 0. 470 Q. 233 25.9 D

INTERSECTION: Delay = 24.3 (sec/veh) vw/C = éf%&}, LGOS = €



Fi:

OIS

i

255 HCM: SIGNALIZED INTERSECTIDNS
L. IMARY REPORT
B b o e L Y e e = 2

I LERSECTIDN- - I_"" E- B-

[

ZF }Q TYPEI L ] DTHER
NQLYSTI - = 5 84 a GSR

'QﬁE..-.......‘t/l?/ag
T JE.esieuaa . P.M. PERK HOUR
:'i:.lﬂﬂmENT- LI B B A 3010 WITHDU

OFF-RAMP/COLUMBUS DRIVE

CROSSTOWN CONNECTOR

} VOLUMES : GEOMETRY
EB. WB NE SB EE WE NE SE

T 20 o O 146 : LT 12.0 12.0 T 12.0 L 12.0
B 850 O 1474 430 3 T 12.0 12.0 T i2.0 T 12.0
1! 1553 0 5 0 : R 12.0 12.0 TR 12.0¢ T 12. 0
R 30 o} 0 O 3 R 12.0 12, 0 12.0 12.0

, : 12. 0 12. 0 12. 0 12. 0

é : 12.0 12.0 12.0 12.0

ADJUSTMENT FACTORS ]
' BRADE HV ADJ FKGE BUSES FHF  PEDS FED. EUT. ARR. TYFE
(%) (%) Y/N Nm Nb Y/N  min T

E 0.00  3.00 N 0 o 0.55 50 N £5.8 3
E 0.00 3.00 N o) o) 0. 95 50 N 25.8 3
E | 0. 00  3.00 N o 0 0. 95 50 N 17.3 h
B 0.00 3.00 N o) 0 0. 95 50 N 17. 3 3

{ SIGNAL SETTINGS CYCLE LENGTH = 120.0

| PH-1 PH-2 EH-3 PH-4 PH-1 FH-&  PH-3 PH-4
B LT X NE LT :

L TH X TH X

| RT X RT X

PD FD

E LT SE LT X

' TH TH X

'RT RT

D PD
r e e e e e e e e e e
j LEVEL OF SERVICE
LANE GRP. V/Ee G/C DELAY L.OS AFF. DELAY ARF. L0OS

E LT 0.859 0.317 29,0 D 23.8 C

j R 0.961 0.658 20.8 C
E TR 0.942 0. 342 31.3 D 31.3 D
B L 0.342 0.267 27.8 D 25, 1 D

i T 0.503  0.267 24. 4 »
NTERSECTION: Delay = @2E6.6 (sec/veh) V/E = 1358 Lobs = D

o
{

0.787



.. ZBUMMARY REPORT -

HERTETAI MV U TN TN INE DT I TN A6 36T 20T 6036 369696969696 96 3
INTERSECTION..I~4 E.B. ON-RAMP/SOTH STREET(U.S. 41)

ARER TYPE.....OTHER

ANALYST. 4«4 ... 6SR

DATE. civeuvee /17789

TIME..vsaveea.R. M. PEAK HOUR

COMMENT.......2010 WITHOUT CROSSTOWN CONNECTOR

VOLUMES H GEOMETRY
EB Wk NB SB : EB WE NB SE

LT 696 - o o] 112 : L 12.0 1.0 T 1.0 L 2.0
TH 120 O 1853 2337 : L 12.0 12.0 T 12.0 T 12.0
RT ¢) o) 208 0 : TR iz.0 1.0 T 1z.0 T 1. 0
RR o 0 0 O : 12.0 12.0 R 12.0 T 12.0

s 12.0 2.0 12.0 12.0

: l2.0 12,0 12.0 12.0

o ' -ADJUSTMENT FACTORS '
GRADE HY ADJ PKB BUSES FPHF FEDS PED. BUT. ARR. TYPRE

(%) (%) Y/N  Nm Nb Y/N min T
EB 0.00 3. 00 N 0 o 0. 95 S0 N 31.8 3
WB 0. 00 3. 00 N 0 0 0.95 S0 N 31.8 3
NB . 0.00 3. 00 N 0 o 0.395 a0 N 14,3 3
SB 0. 00 3. 00 N 0 o 0.95 50 N 14.3 3
SIGNAL SETTINGS CYCLE LENGTH = 120.0
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4
EB LT X NB LT
TH X TH X
RT X RT X
PD FD
WEB LT : SB LT X
TH ™ X X
RT RT
PD PD
LEVEL OF SERVICE
LANE GRP. v/Cc . G/C DEL.ARY LOS APP. DELAY AFF. LOS
EEB L 0. 808 0. 292 33.6 D 31.9 D
TR 0. 244 0.292 £1.0 c
NE T 0. 968 0. 417 30.0 D 28. 7 D
R 0. 349 0. 417 15.6 c
SB L 0. 323 0.2817 30.3 b 12.3 E
T 0. 803 0.633 11.5 B :

INTERSECTION: Delay = 21.5 (sec/veh) V/C = 0.805 LOS = C



SUMMARY REPORT
boboballablaiuliialatalaia a2t 2 L 2 2 L AP

INTERSECTION..I-4 E.E.

AREA TYPE.....DTHER

ANALYST.......BSR

DATE.sc.vee..a4/17/789

TIME..........P.M. PEAK HOUR

COMMENT.......2010 WITHOUT CROSSTOWN CONNECTOR

ON-RAMP/S0TH STREET(U.5. 41)

VOLUMES : GEDOMETRY
EB WB NB 8B : EB WE NB SE
LT 850 0 0 137 = L 12.0 12.0 T iz.0 b 12,0
™ 146 O 2264 1913 : L 12.0 12.0 T 12.0 T 12.0
RT o] 0 255 0 : TR 12.0 1.0 T 12.0 T 12,0
RR 0 0 (o} o : 1.0 12.0 R 12.0 T 12.0
' : 12.0 12. 0 i2.0 12.0
: i2.0 12.0 12.0 12.0
ADJUSTMENT FACTORS
GRADE HV ADJ PKG BUSES PHF PEDS FED. BUT. ARR. TYPRE
(%) (%) Y/N Nm Nb Y/N  min T
ER 0.00 3.00 N o] (o} 0.55 50 N 26.5 3
WB 0.00 3.00 N 0 o] 0. 95 50 N 26.5 3
NE 0.00 3.00 N 0 o] 0. 95 50 N 11.5 3
SB 0.00 3.00 N o] 0 0. 95 50 N 11.5 3
SIGNAL SETTINGS CYCLE LENGTH = 1£20.0
PH-1 PH-2 PH-Z pPH-4 PH-1 PH-2 PH-2 PH-4%
EB LT X NB LT
TH X TH X
RT X RT X
FD PD
WB LT SB LT X
TH TH X X
RT RT
PD PD
LEVEL OF SERVICE
LANE GRP. v/C G/C DELAY L.OS APP. DELAY AFPP, LOS
EB L 0.909 0.317 38.3 D 35.7 b
TR 0.874 0.317 19.9 C
NE T 1.080 0.483 36.0 D 33.8 D
R 0.365 0.483 12.7 B
SE L 0.571 0. 150 38.3 D 11,0 E
T 0.658 0.633 9.2 B
INTERSECTION: Delay = 25.6 (sec/veh) V/C = 0.937 LOS =D



SUMMARY REPORT
**************************************************************************
INTERSECTION.. I~4 W.E. OFF-RAMF/SOTH STREET(U.S. 41)

AREA TYPE.....OTHER

ANALYST.......BSR

DATE: cucvnanes 4/17/89

TIME....eue...A.M. PERK PERIOD

COMMENT. ......2010 WITHDUT CROSSTOWN CONNECTOR

VOLUMES : GEOMETRY
EB WB NB SB : EE WE NE Sk
LT o 255 ige O : 12.0 L 2.0 L 12.0 T iz. 0
TH Q 146 2401 2219 : 12.0 LT 12.0 T 1.0 T 12.0
RT o 137 o aso ; 1z2.0 R ig.0 T 2.0 TR iz.0
RR ] 20 0 o : 12.0 12.0 T 12.0 R 12.0
: 12.0 12. 0 2.0 12. 0
H 1g2.0 ig.0 12.0 12.0
ADJUSTMENT FACTORS
GRADE HV ADJ FKG BUSES PHF PEDS FED. BUT. ARR. TYPE
(%) (%) Y/N Nm Nb Y/N min T
EB 0. 00 3. 00 N o 0 0.95 S0 N 1.8 3
WB 0. 00 3. 00 N o 0 0. 35 S0 N 1.8 S
NB 0. 00 3. 00 N 0 0 0.95 =0 N 14. 3 3
SEB 0.900 3. 00 N 0 Q 0. 95 S0 N i4.3 3
SIGNAL. SETTINGS CYCLE LENGTH = 120.0
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 FH-4
EBR LT NB LT X
TH TH X X
RT RT
PD FD
WE LT X SE LT -
TH X TH : X
RT X RT X
PD PD
LEVEL OF SERVICE
LANE GRP. v/C G/C DEL.AY LoS APP. DELAY APF. LOS
WB L 0. &88 0. 208 37. 2 D 31.8 D
LT 0. 500 0. 208 27.9 D
R 0. 392 0. 208 26. 8 D
NB L 0. 620 0. 183 37.0 D 8.9 B
T 0,729 0.717 7.0 E
SB TR 0. 945 0. 533 21.9 c £35.9 D
R 1.002 0. 533 39. 4 D

INTERSECTION: Delay = 19.1 (sec/veh) V/C = 0.823 LOS = C



- ABUMMARY.AREPORT &% B £35. T fun e e Lo B A 50 W00 i 0 % e 5o e
**************************************************************************
INTERSECTION. .1~4 W.B. OFF-RAMP/SO0TH STREET(U.S. 41) '
ARER TYPE.....OTHER

ANALYST.......6SR

DATE.sveeunassa4/717/89

TIME.cscueea..P.M. PEAK HOUR

COMMENT.»s....2010 WITHOUT CROSSTOWN CONNECTOR

.« VOLUMES 1 GEDMETRY
EB WB NB 5B ; EB WB NB SE
LT 0 208 149 0 1 12.0 L 12.0 & 12.0 T 12. 0
TH 0 120 2933 1817 12.0 LT 12.0 T 12.0 T 12.0
RT 0 112 0 696 : 12.0 R 12.0 T 12,0 TR 12.0
RR 0 20 0 0 : 12.0 12.0 T 12.0 R 12.0
e 12. 0 12.0 12,0 12.0
: 12.0 12.0 12.0 12,0
L . ADJUSTMENT FACTORS
BRADE ~ HV  ADJ PK6 BUSES PHF PEDS  PED. BUT. ARR. TYPE
(%) (%) Y/N Nm  Nb Y/N  min T
EB 0.00 3.00 N © ©  0.95 50 N 31.8 2
WB 0.00 300 N 0O 0  0.95 50 N 31.8 3
NB 0.00 3.00 N O ©  0.95 S0 N 14. 3 3
SB 0.00 3.00 N © ©  0.95 50 N 14.3 3
: SIGNAL SETTINGS ' CYCLE LENBTH = 120.0
PH-1  PH-2 PH-3 PH-4 PH-1  PH-2 PH-3 PH-4
EB LT NB LT X
TH _ TH X X
RT RT
PD PD
WB LT X SB LT
TH X TH X
RT X RT X
LEVEL OF SERVICE
LANE GRP.  V/C 6/C - DELAY = LOS  APP. DELAY  APP. LOS
WE L 0.610 0.192 36. 1 D 31.6 D
LT ‘0,446 0,192 28.3 D
R 0.335 0.1%2 27.3 D
NB L 0.414 0,285 30.6 D 10.0 B
T 0.871  0.733 9.1 B
§8 - TR 7 0.812 0.508 | 17.2 ¢ 18. 4 C
T R o0.8B1 0.508 " pp.g g

INTERSECTION: Delay = 14.9 (sec/veh) V/C = 0.817 LOS = R
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