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INTRODUCTION

Background

This project is located on US 31W, at the intersections of University Boulevard
and Chestnut Street, in Bowling Green, Kentucky (see Attachment 1). The
Kentucky Transportation Cabinet (KYTC) retained Qk4, Inc. to conduct the
engineering and analysis for this project through our Statewide Design
Contract. A Project Scoping/Pre-Design Meeting was held on July 17, 2007 at
the District 3 office in Bowling Green, which was followed by a site visit.
Minutes of this meeting are included as Attachment 2 and photographs of the
study area are provided in Attachment 3.

Purpose and Methodology of the Study

The purpose of this study is to analyze the performance of these two
intersections, compare different mechanisms for improvement (e.g. adding a
right turn lane, relocating and/or signalizing Chestnut, roundabouts, pedestrian
facilities, etc.) and to recommend a preferred configuration that optimizes
performance while controlling costs. Qk4 performed traffic simulations and
analysis utilizing VISSIM software. VISSIM is a microscopic simulation
program for multi-modal traffic flow modeling.

EXISTING CONDITIONS

Existing Intersections

The existing intersections of US 31W at University Boulevard / Loving Way and
US 31W at Chestnut Street are separated by approximately 400 feet. The
former is a four-way signalized intersection and is located at the southern
gateway and landmark sign for Western Kentucky University (WKU) and the
latter is an un-signalized intersection just to the north.

Current and Future Traffic Volumes

The KYTC provided Qk4 with the traffic forecast and turning movements for
these intersections. The Traffic Forecast Report, dated September 14, 2007
can be found in Attachment 4. The traffic data from this report was used in the
development of the VISSIM simulation models.

CONSIDERED ALTERNATIVES

The following alternative improvement options were developed to address the
deficiencies of the subject intersections. A two-phased alternative screening
process was used. The first phase included the identification and analysis of a
broad range of alternatives. The second phase included a more in depth
analysis of a short list of alternatives.

US 31W @ University Blvd. / Chestnut St., Scoping Study Report, Proposed Intersection Improvements 1
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3.1

3.2

Initial Alternatives

At the Project Scoping Meeting, KYTC staff indicated the key goals to be 1)
improving the left-turn movement from Chestnut Street to US 31W, 2) reducing
congestion at University Boulevard and US 31W, 3) the integration of
pedestrian facilities and 4) identifying a cost effective recommendation. Qk4
focused this initial study on the following improvement concepts to help
alleviate these issues:

e Existing Configuration (2007).
e No-Build (2027).

e Alternative 1 (2027) — Add exclusive right turn lane on US 31W SB to
University WB and include an additional through lane on US 31W SB with
a merge area south of the intersection with University.

e Alternative 2 (2027) — Relocate Chestnut approximately 300 feet to the
north to gain more separation with the University intersection (Chestnut
would remain un-signalized).

e Alternative 3 (2027) — Relocate Chestnut to the north (Chestnut would
remain un-signalized) in addition to the improvements described in
Alternative 1.

e Alternative 4 (2027) — Alternative 2 (Signalize the Chestnut and US 31W
intersection and synchronize with the University intersection).

e Alternative 5 (2027) — Dual roundabouts at University and Chestnut.
e Alternative 6 (2027) — Single roundabout at Chestnut.

Once the conceptual designs and initial VISSIM simulations and analysis were
complete, a Project Team Meeting was held on November 2, 2007 to screen
these alternatives. The summary of the delay analysis for AM and PM peak
hours for the above eight configurations is shown in Attachment 5. The
minutes of this meeting are included as Attachment 6. The result of this
meeting was the Project Team recommending further development and
investigation of Alternatives 1, 3, and 5.

Short-List Alternatives

The short-list of alternatives, resulting from the Project Team Meeting on
November 2, 2007, was additionally developed and presented to the Bowling
Green/Warren County Metropolitan Planning Organization on December 17,
2007. The summary of the delay analysis for these more defined alternatives
is provided in Attachment 6A. The feedback received from local city and WKU
officials lead to the development of an additional alternative, Alternative 7
(detailed below). On April 23, 2008, the Project Team decided to extend the
added through lane southbound on US 31W to Lansdale Avenue where it
would serve as a right turn lane and an extended merge area. This added
lane, from University Boulevard to Lansdale Avenue, will affect Alternatives 1,
3,and 7.
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The following describes the four alternatives that were advanced and further

analyzed:

Alternative 1:

Alternative 3:

Alternative 5:

Alternative 7:

Exclusive right turn lane from US 31W SB to University WB
with an additional through lane on US 31W SB approximately
1300’ to Lansdale Avenue where it ends as a right turn lane.
This allows for commuters turning right from Chestnut onto US
31W SB to turn into a through lane, where as currently they
turn into the right turn lane for University and then must merge
to the left to go straight (Attachment 7A-1, 7A-2). No changes
to the Chestnut intersection are proposed with this alternative.

Relocate Chestnut over 300’ to the north to gain separation
with University in addition to the improvements in Alternative
1. This would allow for longer queue lengths at University and
ease of left turn movement at Chestnut (Chestnut will be
analyzed as an un-signalized and signalized intersection)
(Attachment 7B-1, 7B-2).

Dual roundabouts at University and Chestnut. The roundabout
at University is a 4-way dual lane with Loving Way having a
single approach. The Chestnut roundabout is 3-Way with dual
lane approaches and a single lane exit at Chestnut Street
(Attachment 7C-1).

In addition to improvements in alternatives 1 & 3, a through
lane is added to US 31W NB beginning south of University
and continuing through the relocated Chestnut intersection.
The inside NB lane thus serves as a left turn lane at University
Boulevard and Chestnut Street. This provides two continuous
through lanes through both intersections (Chestnut will be
analyzed as an un-signalized and signalized intersection)
(Attachment 7D-1, 7D-2).

4.0 VISSIM DELAY ANALYSIS

Traffic flow simulations were conducted using VISSIM software to model the
AM and PM delay for the four short-list alternatives. A summary of this
information is included in Attachment 8. All of the build alternatives offer
similar levels of operational improvement in the design year 2027. CDs
containing VISSIM input data and movie files for simulations of each alternative
can be found inside the back cover of this report.

US 31W @ University Blvd. / Chestnut St., Scoping Study Report, Proposed Intersection Improvements 3
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6.0

COST ESTIMATES

Construction cost estimates for Alternatives 1, 3, 5 and 7 are included in
Attachment 9. Right of way and utility estimates were provided via email by the
KYTC District 3 office on May 28, 2008. The right of way, utilities, and
construction costs for the alternatives are summarized as follows:

Alternative

Right of Way

Utilities

Construction

Total

Alternative 1

$185,000

$610,000

$442,000

$1,237,000

Alternative 3

$300,000

$785,000

$1,066,000

$2,151,000

Alternative 5

$500,000

$1,550,000

$1,572,000

$3,622,000

Alternative 7

$400,000

$1,985,000

$1,390,000

$3,775,000

The following are included in the current State Highway Plan. State funds are
allocated for the year 2010 for right of way and utility work and 2011 for
construction.

2008 Highway Plan

Total
$2,360,000

Construction
$1,130,000

Utilities
$760,000

Right of Way
$470,000

COMPARISON OF ALTERNATIVES

The four short-list alternatives provide similar levels of delay reduction over the
no-build alternative. One exception is Alternative 5 (the roundabouts), where
the US 31W southbound PM Peak Hour delays do not exhibit as significant a
reduction as with the other alternatives. The Project Team also noted that
Alternative 5, with two very closely placed dual-lane roundabouts, may be
confusing to the travelling public. On July 9, 2008 the Cabinet issued Project
Development Memorandum No. 1-2008. This memo states that “roundabouts
are no longer to be pursued or considered as an alternative solution for
intersection design.” For these reasons Alternative 5 was eliminated from
consideration.

The remaining alternatives (1, 3 & 7) are essentially staged construction
packages beginning with Alternative 1 and ending with the full improvement
build-out of Alternative 7. As seen on Attachment 8, the PM Peak Hour delays
exhibit the highest congestion; therefore, our comparisons of the alternatives
will be addressing the PM Peak Hour delays. Reviewing these PM delays
reveals that signalizing Chestnut for either Alternative 3 or Alternative 7
increases the delays for the through movements on US 31W, therefore the
signalization of Chestnut should be eliminated from consideration.

As a way to compare the performance of the remaining three alternatives the
Overall Average Delay was calculated. The Overall Average Delay for each
alternative was calculated by multiplying the number of vehicles for each
movement by the average delay for that movement. These values were added
together and then divided by the total number of vehicles in the network. The
results are contained in Table 1.

US 31W @ University Blvd. / Chestnut St., Scoping Study Report, Proposed Intersection Improvements 4
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TABLE 1
SUMMARY OF PM PEAK HOUR DELAYS (2027)

(Seconds)

From To No Build  Alt1l Alt 3 Alt 7
Northbound US 31 Eastbound Loving 55 51 36 15
Northbound US 31 Northbound US 31 56 55 42 24
Northbound US 31 Northbound Chestnut 86 94 54 40
Northbound US 31 Westbound University 136 135 121 115
Westbound Loving Northbound US 31 41 32 16 4
Westbound Loving Northbound Chestnut 38 52 6 25
Westbound Loving Westbound University 29 23 28 32
Westbound Loving Southbound US 31 19 17 30 15
Southbound US 31 Northbound Chestnut 218 5 1 3
Southbound US 31 Westbound University 294 16 1 7
Southbound US 31 Southbound US 31 275 47 29 29
Southbound US 31 Eastbound Loving 269 63 32 16

Southbound Chestnut Westbound University 672 61 38 44
Southbound Chestnut Southbound US 31 619 94 62 50
Southbound Chestnut Eastbound Loving 425 99 62 32
Southbound Chestnut Northbound US 31 356 34 24 27
Eastbound University Southbound US 31 32 37 30 31
Eastbound University Eastbound Loving 37 38 32 33
Eastbound University Northbound US 31 144 136 126 123
Eastbound University Northbound Chestnut 156 142 116 121
Overall Average Delay 190 70 55 52

Percent Reduction from the No-Build 63% 71% 73%

Reviewing Table 1 reveals that Alternative 1 provides for a 63% reduction in
PM Peak Hour delays in the design year as compared with the No Build. This
significant result produced by Alternative 1 becomes only an incremental
decrease for Alternatives 3 and 7. Alternative 3 produces a 71% decrease
while Alternative 7 exhibits a 73% decrease as compared with the No Build.

With the Cabinet’s initiative on Practical Solutions launched in 2008,
maximizing project value is emphasized. In an attempt to quantify the value or
cost-benefit for each alternative, the cost per second of reduction in delay
achieved was calculated for each alternative and is shown in Table 2.

US 31W @ University Blvd. / Chestnut St., Scoping Study Report, Proposed Intersection Improvements 5
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TABLE 2

Cost per Second of Reduction in Delay

Cost per
Reduction in Total Alternative | Second of Delay
Delay (sec) Cost Reduction
Alternative 1 120 $1,237,000 $10,000
Alternative 3 135 $2,151,000 $16,000
Alternative 7 138 $3,775,000 $27,000

7.0

Based on this analysis Alternative 1 produces the most value for reducing the
congestion and improving the operation of these two intersections.

This is an important goal of this project but other factors come into
consideration when recommending a preferred alternative such as improved
pedestrian facilities or increasing the separation between the University
Boulevard and Chestnut Street intersections along US 31W.

RECOMMENDATIONS

Because Alternative 1 is the least expensive and most cost effective solution to
meet the primary goal of reducing congestion, it is the most “practical design”
and therefore the preferred alternative.

Although Alternative 1 would not include the reconstruction of Chestnut at US
31W (with or without a signal) nor would it include the integration of new
pedestrian facilities, it would also not exclude them from being constructed in
the future. As stated above, the three short-listed alternatives (1, 3 and 7) are
essentially staged construction packages beginning with Alternative 1 and
ending with the full improvement build-out of Alternative 7. After
implementation of Alternative 1, it is recommended that both a traffic analysis
and pedestrian needs assessment be reconsidered for Alternatives 3 and 7 as
long term solutions.

Due to low volumes and alternate accessibility, the District 3 office further
recommends that the left-turn movement from Southbound US 31W to Loving
Way be eliminated upon construction of this project.

US 31W @ University Blvd. / Chestnut St., Scoping Study Report, Proposed Intersection Improvements 6
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ATTACHMENT 2

PRE-DESIGN CONFERENCE MINUTES

July 17, 2007

Warren County
Intersection Improvements

US31W/University Blvd./Loving Way

Participants:

N~ LDNE

James Simpson
Steve James
Jim Hudson
Deneatra Hack
Scott Pedigo
Renee Slaughter
Jeremy Lukat
Bob Gustafson

and
US31W/Chestnut Street

Item No. 3-131.00

KYTC Central Office

KYTC District 3
KYTC District 3
KYTC District 3
KYTC District 3
KYTC District 3
Qk4, Inc.

Qk4, Inc.

Jim.Simpson@ky.gov
Steve.James@Kky.gov
Jim.Hudson@ky.gov
Deneatra.Hack@ky.gov
Scott.Pedigo@ky.gov
Renee.Slaughter@ky.gov
jluckat@qgk4.com
gustafson@qgk4.com
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The consultant is to provide engineering and related services for this project for the following items (check
all that applies):

[ X] Pre-design scoping study
[ 1 Phasel Design
[ ] Phase Il Design

Scoping Studies

The type and extent of studies necessary for any given project will be defined at the Pre-design conference.
The Department reserves the right to solicit other firms to complete the actual design of the project after the
studies are completed. The project may be split into design sections or may require the selection of another
consultant to perform activities specifically identified during the study phase.

Design Related Services

The following design related services shall be performed as checked below:

N/A Department Consultant
Photogrammetry: * [ ] [ ] [X]
Surveying: [X] [ ] [ ]
Environmental: [ ] [X] [ ]
Geotechnical: [X] [ ] [ 1]
R/W & Utility Estimates: [ ] [ X] [ 1]
Traffic Analysis: [ ] [ ] [X]
Pavement Design: [X] [ ] [ ]
Structure Plans: [X] [ ] [ 1]
Signing Plans: [X] [ 1] [ ]
Signal Plans: [X] [ ] [ 1]
Lighting Plans: [X] [ ] [ 1]
Landscaping Plans: [X] [ ] [ ]
Utility Design: [X] [ ] [ 1]

* The project area will not be flown. Qk4 or District 3 will acquire digital ortho-photos, mapping and 3-D
models (if available) from the City of Bowling Green.
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Unless otherwise specified in the Pre-design Conference Minutes, the Department shall provide:

Q) All existing and projected traffic counts, including intersection turning movements. Anticipate
receipt from the KYTC by September 7, 2007

@)

3) Copies of any available record plans of existing roads and construction plans of any proposed road
projects in the project corridor.

4) Copies of any previous pertinent studies, reports or project documentation.

Scope of Work

Scoping study for operational/capacity/safety improvements to the US31W@Universty Blvd./Loving
Way and US31W@Chestnut Street intersections in Bowling Green. Approximately 400 feet separates
these intersections and Chestnut Street intersects US31W at a severe skew. The KYTC staff indicated
the main issues to address are the left turning movement from Chestnut to US31W, congestion at
University @ US31W and the integration of pedestrian facilities. The following tasks will be included
in the scope of work:

1) Data Collection and Review

2) Geometric Review and Concept Development
e Turning Lane Improvements
e Relocation of Chestnut intersection +/- 350 feet north
e Roundabout at Chestnut
e Roundabouts at Chestnut and University
e Other concepts
e Pedestrian Facilities

3) Traffic Analysis — Traffic analysis using VISSIM software for capacity and simulations for
existing conditions plus all considered alternatives.

4) Preparation of schematics of each alternative for review by the project team and presentation to
City and WKU officials.

5) Construction Cost Estimates — Estimates of probable construction costs will be developed for all
of the alternatives produced under Task 2.

6) Report — Qk4 will prepare a brief report which describes and summarizes the study results.
Supporting traffic analysis and simulations will be included in this report.

7) Management and Meetings — This work effort includes the management and coordination for
accomplishment of the work for this study. The meetings required during the timeframe for this
study are also included in this task.
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Surveying

Environmental

All environmental work will be performed by the department. An Environmental Overview will be
prepared.

Public Involvement

If necessary, public meetings or hearings will be held as discussed at the pre-design conference. The
consultant will be responsible for providing all necessary exhibits and to attend any public meetings or
hearings that may be held.

e (1) Informational meeting will be held to present the project to City of Bowling Green and Western
Kentucky University officials.
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General

Q) The consultant shall be represented at all inspections and meetings. Any plans or exhibits required
shall be the responsibility of the consultant.

2 Any subconsultants utilized must have approval of the Department prior to their performance of any
work.



Pre-design Conference Minutes

US31W @ University/Loving/Chestnut — Item No. 3-131.00 ATTACHMENT 2
Page 6
(3) The consultant is responsible for having obtained and being knowledgeable of all Department

(4)

©)

(6)

()

(8)
©)

(10)

(11)

(12)

Manuals including, but not limited to, Design, Drainage, Standard Drawings and Bridges. All work
shall be performed in accordance with those manuals or other memos issued subsequent to the
publication of those manuals unless otherwise explicitly stated.

The Consultant shall submit the Production-Hour Worksheet, listing only the involved units of work,
including supporting documentation of units obtained to the Project Manager to be reviewed. Upon
agreement of the Production-Hour units, the Consultant shall submit his fee proposal with detailed
production-hours on the Department's standard Production-Hour Worksheet to the Director of
Professional Services. The Department’s Project Manager shall also submit the Department’s
detailed Production-Hours

Change orders to this project will not be permitted except in such cases that:

e the project limits have been substantially revised from those initially
indicated in the Pre-design Minutes.

e achange of scope has occurred.

e the Consultant is requested to revise the plans as a result of a direction
change by the Department.

The consultant is responsible, at all times, for correction of any errors or omissions that he may have
made in the preparation of the plans. The consultant shall immediately notify the Project Manager
of any item that he feels requires extra work. He shall not proceed with that item of work until such
time that the matter of extra work has been resolved.

All original submissions, including pay estimates and consultant monthly reports, shall be sent to the
Project Manager. The pay estimate and monthly report may be electronically submitted to the
Project Manager. The consultant monthly report shall be submitted even if a pay estimate is not
being submitted. All correspondences pertinent to this project shall have the County, Item No. and
Project Description noted.

Sets of plans shall be provided for inspections and meetings, as requested by the Project Manager.

The Consultant will be responsible for preparation of all minutes of meetings, including this Pre-
design Conference.

Periodic progress meetings will be held with the District as discussed during the Pre-design
Conference.

All design work and development of plans, preliminary and final shall be prepared in MicroStation
DGN format in accordance with current KTC CADD Standards

The Departments Project Manager assigned to this project is Jim Hudson.
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(13)  The current schedule for this project, as described in the 2006 Six Year Plan is as follows:

Phase FY

Final Design 2007
Right of Way 2008
Utilities 2008
Construction 2008

Milestones

The consultant shall provide milestone dates for the following activities:

1) Scoping Study

a) Progress Meeting, Review Alternatives - October 15, 2007
b) Informational Meeting (City Bowling Green, WKU) - November 1, 2007
C) Submit Scoping Study Report - November 30, 2007

Milestone dates are based on receiving Notice to Proceed and/or letter agreement by August 15, 2007.



ATTACHMENT 3
Photographs of Study Area



ATTACHMENT 3

Looking NB on US31W from University

Looking EB on University Dr from US31W
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Looking SB on US31W from University

Looking SB on US31W between Chestnut and University
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Looking SB on US31W from Chestnut Street

Looking NEB on US31W from Chestnut
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Looking NB on Chestnut from US31W

Looking NB on Chestnut
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Sinkhole East of Chestnut Street

Looking NB on US31W South of University
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Looking NB on US31W near Oaklawn Way

Looking NB on US31W from Lansdale Avenue
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INTRA-DEPARTMENTAL MEMO

TO: Marc Williams, P.E.
Acting Chief District Engineer
District 3 — Bowling Green

ATTN: Jim Hudson

FROM: Daryl J. Greer, P.E. |
Director
Division of Planning

DATE: September 14, 2007

SUBJECT: Warren County Traffic Forecast
"Two intersection improvements, one at US 31W and Chestnut Street, and the other
at US 31W, US 231X, and Loving Way '
Item No. 3-131.00

In response to your March 21, 2007 request, we are providing the following forecasts on
the attached maps and worksheets:

e 2007 and 2027 Average Daily Traffic
e 2007 and 2027 Daily and Design Hour Turning Movements
e 2007 and 2027 Truck Percentages and 20 year ESALs

If you have any questions, please contact Scott Thomson of this Division at (502) 564-7183.

DJG/DH/BC
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c¢/att:  Jim Simpson
Steve James
W. Jetf Moore
Dan Hite

Barry House
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Commonly Used Abbreviations and their Descriptions

ADT Average Daily Traffic
DHV Design Hour Volume
ESAL Estimated Single Axle Load
%T Truck Percentage

FC Functional Class

GR Growth Rate

PHF Peak Hour Factor

K-Factor  K-30" hour Factor
D-Factor Directional Factor

MP Mile Point

ATR Automatic Traffic Recorder
KYSTM Kentucky Statewide Model
KYTC Division of Planning

Without any adjustment

30" highest hour of a year

A measure of traffic’s impact on a roadway
The percentage of trucks to total volume
Refers to a road’s importance

A value normally compounded annually
Considers a 15 minute spike in an hourly count
DHV divided by ADT (DHV/ADT)
Percentage of dominant flow to total

Miles increase easterly and northerly

A permanent & continuous recording station
A computerized representation of KY roads

Page 1
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Traffic Forecast Executive Summary

Warren County: Intersection Improvements at US 31W, US
231X, Chestnut St. and Loving Way

Item No. 3-131.00

FORECAST SUMMARY

The purpose of this project was to provide a basis for future work to be conducted at two
intersections on US 31W. The forecast included the 4-way intersection where US 231X and
Loving Way (CS 1004) meets US 31W at MP 11.8, as well as the 3-way intersection where
Chestnut Street (CS 1323) meets US 31W at MP 11.87.

FORECAST TYPE

The following types of forecasts were developed:
. 2007 and 2027 ADT and DHV values
. 2007 and 2027 Daily and Design Hour Turn Movements
. 2007 and 2027 Truck Percentages
o 20-year ESALs

CURRENT-YEAR VOLUMES

Current year traffic volumes were calculated from existing traffic stations on the roads in
question. Warren County traffic stations A22 (2006 ADT of 20400), C31 (2006 ADT of
17600), B43 (2004 ADT of 21700), A58 (2006 ADT of 18700), A31 (2006 ADT of 22100),
A01 (2003 ADT of 4100), and B95 (2004 ADT of 9100) were used to calculate current year
volumes. Each station was factored up to the current year to get current year volumes.
Loving Way did not have a traffic station available so turn movement counts that were
conducted in 2005 were used to calculate the traffic volume.

DESIGN YEAR/GROWTH FACTORS

Future year traffic volumes were based on current year volumes in the previous section.
Each traffic station’s history suggested an annual growth rate from 0 to 2 percent. Western
Kentucky University personnel indicated a series of changes in the road configuration on
campus. These changes included closing part of one road, changing the direction of traffic
flow on another, as well as plans for expansion of the campus. After consideration, the
proposed changes do not appear to alter significantly the traffic patterns through the
intersections in question. The roads that make up the intersections are forecasted to grow at
a rate of 1 percent per year.

KYTC Division of Planning Page 3



ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

DESIGN HOUR FACTORS

The design hour volume was based on hourly counts from the previously mentioned traffic
stations. K-factors were based on ATR traffic stations of similar functional class roads.
Due to rounding, peak hour traffic volumes displayed on the turn movements may not
correspond exactly to the K-factors displayed on the ESAL sheets.

TRUCK PERCENTAGE

US 31W and US 231X truck percentages were based on traffic stations A15 (2002 Truck
Volume of 1100), A33 (2005 truck volume of 900), 008 (2006 truck volume of 500), 281
(2006 truck volume of 1000), and A13 (2006 Truck volume of 1300). Functional class
averages were used for Chestnut St. and Loving Way. Truck percentages were forecasted to
grow at a rate of 2.5 percent per year, based on ATR station data for similar functional class
roads.

ESALs

Functional class averages and previously mentioned traffic stations were used along with
ADT projections of each road to calculate ESAL values. The functional class average
growth rates used to help grow the ESAL calculation variables come from the 2006
aggregated ESAL report generated by the Kentucky Transportation Center in collaboration
with the Transportation Cabinet. For more information see the attached ESAL sheets.

TURN MOVEMENTS

Turn movements taken in 2005 at the two forecasted intersections were used to develop
current and future year scenarios. Four hours of 15-minute turn movements were analyzed
to develop the highest hourly rates for each movement. This process was used to determine
the AM and PM peak hours at the daily estimates. Traffic spikes in a 15-minute period
determined the peak hour factors. Turn movement numbers were used to estimate ADT
values for Loving Way.

KYTC Division of Planning Page 4
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Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09M12/07
Forecaster| Daniel Hulker
Road Mame Chestnut Street
MARS MNo. 8050001 D
Functional Class 17 - Urban Collector Item Mo. 3-131.00
Improvements at intersections with US 231X, Route No. CS 1004
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 0
End MP 0.1
Scenario Build T.F. Mo. TFO7_020
Segment Description Chestnut St. (CS 1004) No. of Lanes 2
1 or 2 way| 2
REFERENCES:
Previous Forecasts none K- Factor Value 11.9%
K-Factor Source A01
Traffic Volume A0 PHF 0.85
Milepoint 0.1
Truck Percent Functional Class Average
Milepoint 0.1
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%
TRAFFIC PARAMETERS:
Present Growth Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume (AADT) 4200 1% 4200 4700 5200
Percent Trucks (%T) 9% 2.5% 9% 11% 14%
Mumber of Trucks 400 400 500 700
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESAL/A) 0.152 2.0% 0.152 0.185 0.226
Coal Trucks:
Axles/Truck (ACT) 0 0% 0.000 0.000 0.000
ESALs/Axle {ESAL/CA) 0 0% 0.000 0.000 0.000

ESAL CALCULATIONS:

SEE ATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

1,400,000

General Cornments: |

KYTC Division of Planning
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09/12/07
Forecaster| Daniel Hulker
Road Name usatw
MARS No.| 8050001D
Functional Class 16 - Urban Minor Arterial Item No. 3-131.00
) o Improvements at intersections with US 231X, Route No. usstw
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 11.876
End MP 1.9
Scenario Build T.F. No. TFO7_020
Segment Description Us3twatMP11.9 No. of Lanes 4
1 or 2 way 2
REFERENCES:
Previous Forecasts None K- Factor Value 8.8%
K-Factor Source oxc
Traffic Volume C31 PHF 0.92
Milepoint 123
Truck Percent A33
Milepoint 14.3
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%

TRAFFIC PARAMETERS:

Present Growth | Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume {AADT) 18000 1% 18000 20000 22000
Percent Trucks (%T) 4% 2.5% 4% 5% 7%
Mumber of Trucks 700 700 1000 1500
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESALIA) 0152 2.0% 0152 0.185 0.226
Coal Trucks:
Axles/Truck (AICT) 0 0% 0.000 0.000 0.000
ESALs/Axle (ESALICA) 0 0% 0.000 0.000 0.000

ESAL CALCULATIONS: SEEATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

2,800,000

General Comments: | |
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09M12/07
Forecaster| Daniel Hulker
Road Mame us 31w
MARS MNo. 8050001 D
Functional Class 16 - Urban Minor Arterial Item Mo. 3-131.00
) o Improvements at intersections with US 231X, Route No. us 31w
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 11.85
End MP 11.85
Scenario Build T.F. Mo. TFO7_020
Segment Description US 31Wat MP 11.85 No. of Lanes 4
1 or 2 way| 2
REFERENCES:
Previous Forecasts none K- Factor Value 9.0%
K-Factor Source B43
Traffic Volume B43 PHF 0.92
Milepoint 10.2
Truck Percent B43
Milepoint 10.2
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%

TRAFFIC PARAMETERS:

Present Growth Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume (AADT) 21000 1% 21000 23000 25000
Percent Trucks (%T) 6% 2.5% 6% 8% 10%
Number of Trucks 1300 1300 1800 2500
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESAL/A) 0.152 2.0% 0.152 0.185 0.226
Coal Trucks:
Axles/Truck (ACT) 0 0% 0.000 0.000 0.000
ESALs/Axle {ESAL/CA) 0 0% 0.000 0.000 0.000

ESAL CALCULATIONS: seEATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

4,400,000

General Comments: | |
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09/12/07
Forecaster| Daniel Hulker
Road Name Loving Way
MARS No.| 8050001D
Functional Class 19 - Urban Local Item No. 3-131.00
) o Improvements at intersections with US 231X, Route No. cs 1323
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 0
End MP 0.1
Scenario Build T.F. No. TFO7_020
Segment Description Loving Way (CS 1323) No. of Lanes 2
1 or 2 way 2
REFERENCES:
Previous Forecasts None K- Factor Value 11.2%
K-Factor Source| TM Factoring
Traffic Volume Turn Movement Factoring PHF 0.85
Milepoint N/A
Truck Percent Functional Class Average
Milepoint N/A
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%

TRAFFIC PARAMETERS:

Present Growth | Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume {AADT) 2400 1% 2400 2600 3000
Percent Trucks (%T) 9% 2.5% 9% 1% 14%
Mumber of Trucks 200 200 300 400
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESALIA) 0152 2.0% 0152 0.185 0.226
Coal Trucks:
Axles/Truck (AICT) 0 0% 0 0 0
ESALs/Axle (ESALICA) 0 0% 0 0 0

ESAL CALCULATIONS: SEEATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

800,000

General Comments: | |

KYTC Division of Planning Page 12
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09/12/07
Forecaster| Daniel Hulker
Road Name Us 231X
MARS No.| 8050001 D
Functional Class 16 - Urban Minor Arterial Item Mo. 3-131.00
) o Improvements at intersections with US 231X, Route No. Us 231X
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 21
End MP 2
Scenario Build T.F. No. TFO7_020
Segment Description Us 231X No. of Lanes 4
1 or 2 way 2
REFERENCES:
Previous Forecasts None K- Factor Value 9.4%
K-Factor Source A58
Traffic Volume A58 PHF 0.92
Milepoint 21
Truck Percent A58
Milepoint 21
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%

TRAFFIC PARAMETERS:

Present Growth | Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume {AADT) 18000 1% 19000 21000 23000
Percent Trucks (%T) 6% 2.5% 6% 8% 10%
Mumber of Trucks 1200 1200 1700 2400
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESALIA) 0152 2.0% 0152 0.185 0.226
Coal Trucks:
Axles/Truck (AICT) 0 0% 0.000 0.000 0.000
ESALs/Axle (ESALICA) 0 0% 0.000 0.000 0.000

ESAL CALCULATIONS: SEEATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

4,300,000

General Comments: | |

KYTC Division of Planning Page 14
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09M12/07
Forecaster| Daniel Hulker
Road Mame us 31w
MARS MNo. 8050001 D
Functional Class 16 - Urban Minor Arterial Item Mo. 3-131.00
) o Improvements at intersections with US 231X, Route No. us 31w
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 1.8
End MP 11.805
Scenario Build T.F. Mo. TFO7_020
Segment Description US 31Wat MP 11.8 No. of Lanes 2
1 or 2 way| 2
REFERENCES:
Previous Forecasts none K- Factor Value 9.0%
K-Factor Source B43
Traffic Volume B43 PHF 0.92
Milepoint 11.1
Truck Percent A15
Milepoint 10.2
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%

TRAFFIC PARAMETERS:

Present Growth Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume (AADT) 22000 1% 22000 24000 27000
Percent Trucks (%T) 5% 2.5% 5% 7% 9%
Number of Trucks 1100 1100 1600 2300
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESAL/A) 0.152 2.0% 0.152 0.185 0.226
Coal Trucks:
Axles/Truck (ACT) 0 0% 0.000 0.000 0.000
ESALs/Axle {ESAL/CA) 0 0% 0.000 0.000 0.000

ESAL CALCULATIONS: seEATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

4,600,000

General Comments: | |

KYTC Division of Planning Page 16
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00
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ATTACHMENT 5
VISSIM Delay Analysis of Initial
Alternatives (11-02-07)



ATTACHMENT 5

SUMMARY OF VISSIM ANALYSIS

WARREN COUNTY
US 31 - UNIVERSITY DR — CHESTNUT ST
INTERSECTION ANALYSIS

Item No. 3-131.00

November 2007

Prepared for:

Commonwealth of Kentucky
Transportation Cabinet

Prepared by:

OF

T

815 West Market Street, Suite 300
Louisville, Kentucky 40202
Phone: 502-585-2222 e Fax: 502-566-3058



ATTACHMENT 5

COMPARISON OF ALTERNATIVES

SUMMARY OF AM PEAK HOUR DELAYS

From To Existing No Build Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6
Northbound US 31 Eastbound Loving [ 12 17 20 13 155 22 17
Northbound US 31 Northbound US 31 10 18 18 21 17 154 22 17
MNorthbound US 31 Northbound Chestnut 21 33 35 24 19 181 64 12
Northbound US 31 Westbound University 24 49 38 57 53 88 63 51
Westbound Loving Northbound US 31 13 19 21 26 11 26 29 29
Westbound Loving Narthbound Chestnut 36 37 29 32 37 86 54 15
Westbound Loving Westbound University 19 21 20 23 21 27 48 23
Westbound Loving Southbound US 31 7 16 17 17 16 12 38 8
Southbound US 31 Northbound Chestnut 1 1 1 1 2 45 6 1
Southbound US 31 Westbound University 7 8 7 8 10 67 10 26
Southbound US 31 Southbound US 31 20 30 21 25 22 100 42 52
Southbound US 31 Eastbound Loving 20 24 34 38 31 101 21 88

Southbound Chestnut | Westbound University 14 18 13 15 12 105 8 18
Southbound Chestnut Southbound US 31 22 37 18 40 15 115 11 19
Southbound Chestnut Eastbound Loving 15 23 17 22 3 65 20 23
Southbound Chestnut Morthbound US 31 15 19 19 12 12 205 5 4
Eastbound University Southbound US 31 15 22 20 22 21 25 1 24
Eastbound University Eastbound Loving 26 27 18 22 33 22 1 24
Eastbound University Northbound US 31 24 33 32 32 41 37 3 44
Eastbound University Northbound Chestnut 32 41 45 36 52 64 6 35
SUMMARY OF PM PEAK HOUR DELAYS

From To Existing No Build Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6
MNorthbound US 31 Eastbound Loving 21 53 3 36 14 149 103 44
Northbound US 31 Northbound US 31 16 54 30 36 12 150 168 37
Northbound US 31 Northbound Chestnut 39 86 48 52 19 158 240 39
Morthbound US 31 Westbound University 47 142 109 120 59 71 111 123
Westbound Loving Morthbound US 31 16 36 25 19 8 18 4 30
Westbound Loving Northbound Chestnut 58 66 28 20 6 36 12 35
Westbound Loving Westbound University 22 29 21 23 16 17 11 28
Westbound Loving Southbound US 31 11 21 5 6 4 10 9 11
Southbound US 31 MNorthbound Chestnut 97 210 5 170 1 619 9 149
Southbound US 31 Westbound University 165 302 4 273 31 687 24 189
Southbound US 31 Southbound US 31 160 272 20 257 53 764 18 268
Southbound US 31 Eastbound Loving 160 244 64 246 35 824 18 267

Southbound Chestnut Westbound University 243 428 184 161 61 142 60 57
Southbound Chestnut Southbound US 31 233 416 175 160 36 245 66 250
Southbound Chestnut Eastbound Loving 231 360 186 138 63 290 52 227
Southbound Chestnut MNorthbound US 31 58 204 26 15 20 24 18 215
Eastbound University Southbound US 31 65 131 5 136 12 120 16 132
Eastbound University Eastbound Loving 61 148 136 143 121 129 17 134
Eastbound University Northbound US 31 83 174 157 161 153 178 40 158
Eastbound University Northbound Chestnut 103 198 164 182 132 177 64 166




ATTACHMENT 5

EXISTING ROADWAY NETWORK
EXISTING TRAFFIC

Existing Summary of Delays

From To AM Peak PM Peak
Northhound US 31 Easthound Loving 6 21
Northbound US 31 Northbound U3 31 10 16
Northbound US 31 Northbound Chestnut 21 39
Northbound US 31 Westbound University 24 47
Westbound Loving Northbound US 31 13 16
Westbound Loving Northbound Chestnut 36 58
Westbound Loving Westbound University 19 22
Westbound Loving Southbound US 31 7 11
Southbound US 31 Naorthbound Chestnut 1 97
Southbound US 31 Westbound University 7 165
Southbound US 31 Southbound US 31 20 160
Southbound US 31 Eastbound Loving 20 160

Southbound Chestnut | Westbound University 14 243
Southbound Chestnut Southbound US 31 22 233
Southbound Chestnut Easthound Loving 15 231
Southbound Chestnut Northbound U3 31 15 58
Eastbound University Southbound US 31 15 65
Eastbound University Eastbound Loving 26 61
Eastbound University Northbound US 31 24 83
Eastbound University Northbound Chestnut 32 103




ATTACHMENT 5

EXISTING ROADWAY NETWORK
FUTURE YEAR TRAFFIC

No-Build Summary of Delays

From To AM Peak PM Peak
Northbound US 31 Eastbound Loving 12 53
Northbound US 31 Northbound US 31 18 54
Northbound US 31 Northbound Chestnut 33 86
Northbound US 31 Westbound University 49 142
Westbound Loving Northbound US 31 19 36
Westbound Loving Northbound Chestnut 37 66
Westbound Loving Westbound University 21 29
Westbound Loving Southbound US 31 16 21
Southbound US 31 Northbound Chestnut 1 210
Southbound US 31 Westbound University 8 302
Southbound US 31 Southbound US 31 30 272
Southbound US 31 Eastbound Loving 24 244

Southbound Chestnut | Westbound University 18 428
Southbound Chestnut Southbound US 31 37 416
Southbound Chestnut Easthound Loving 23 360
Southbound Chestnut Northbound US 31 19 204
Easthound University Southbound US 31 22 131
Easthound University Easthound Loving 27 148
Eastbound University Northbound US 31 33 174
Easthound University Northbound Chestnut 41 198




ATTACHMENT 5

ALTERNATIVE 1
FUTURE YEAR TRAFFIC

Alternative 1 Summary of Delays

From To AM Peak PM Peak
Northbound US 31 Eastbound Loving 17 31
Northbound US 31 Northbound US 31 18 30
Northhound US 31 Northbound Chestnut 35 48
Northbound US 31 Westbound University 38 109
Westbound Loving Northbound US 31 21 25
Westbound Loving Northbound Chestnut 29 28
Westbound Loving Westbound University 20 21
Westhound Loving Southbound US 31 17 5
Southbound US 31 Northbound Chestnut 1 5
Southbound US 31 Westbound University 7 41
Southbound US 31 Southbound US 31 21 20
Southbound US 31 Eastbound Loving 34 64

Southbound Chestnut | Westbound University 13 184
Southbound Chestnut Southbound US 31 18 175
Southbound Chestnut Eastbound Loving 17 186
Southbound Chestnut Northbound US 31 19 26
Easthound University Southbound US 31 20 5

Eastbound University Eastbound Loving 18 136
Eastbound University Northbound US 31 32 157
Eastbound University Northbound Chestnut 45 164




ATTACHMENT 5

ALTERNATIVE 2
FUTURE YEAR TRAFFIC

Alternative 2 Summary of Delays

From

To

AM Peak

PM Peak

Northbound US 31
Northbound US 31

Eastbound Loving
Northbound US 31

20
21

36
36

Northbound US 31

Northbound Chestnut

24

52

Northbound US 31

Westhound University

57

120

Westbound Loving

Northbound US 31

26

19

Westbound Loving
Westbound Loving

Northbound Chestnut
Westbound University

32
23

20
23

Westbound Loving

Southbound US 31

17

6

Southbound US 31
Southbound US 31
Southbound US 31
Southbound US 31

Northbound Chestnut
Westhound University
Southbound US 31
Eastbound Loving

1
8
25
38

170
273
257
246

Southbound Chestnut
Southbound Chestnut
Southbound Chestnut
Southbound Chestnut
Eastbound University

Westhound University
Southbound US 31
Eastbound Loving
Northbound US 31
Southbound US 31

15
40
22
12
22

161
160
138
15
136

Eastbound University
Eastbound University
Eastbound University

Eastbound Loving
Northbound US 31
Northbound Chestnut

22
32
36

143
161
182




ATTACHMENT 5

ALTERNATIVE 3
FUTURE YEAR TRAFFIC

Alternative 3 Summary of Delays

From

To

AM Peak

PM Peak

Northbound US 31
Northbound US 31

Eastbound Loving
Northbound US 31

13
17

14
12

Northbound US 31

Northbound Chestnut

19

19

Northbound US 31

Westhound University

53

59

Westbound Loving

Northbound US 31

11

8

Westbound Loving
Westbound Loving

Northbound Chestnut
Westbound University

37
21

6
16

Westbound Loving

Southbound US 31

16

Southbound US 31
Southbound US 31
Southbound US 31
Southbound US 31

Northbound Chestnut
Westhound University
Southbound US 31
Eastbound Loving

2
10
22

3

Southbound Chestnut
Southbound Chestnut
Southbound Chestnut
Southbound Chestnut
Eastbound University

Westhound University
Southbound US 31
Eastbound Loving
Northbound US 31
Southbound US 31

Eastbound University
Eastbound University
Eastbound University

Eastbound Loving
Northbound US 31
Northbound Chestnut




ATTACHMENT 5

ALTERNATIVE 4
FUTURE YEAR TRAFFIC

Alternative 4 Summary of Delays

From To AM Peak PM Peak
Northbound US 31 Easthound Loving 155 149
Northhound US 31 Northbound US 31 154 150
Northbound US 31 Northbound Chestnut 181 158
Northbound US 31 Westbound University 88 71
Westbound Loving Northbound US 31 26 18
Westhound Loving Northbound Chestnut 86 36
Westbound Loving Westbound University 27 17
Westbound Loving Southbound US 31 12 10
Southbound US 31 Northbound Chestnut 45 619
Southbound US 31 Westbound University 67 687
Southbound US 31 Southbound US 31 100 764
Southbound US 31 Eastbound Loving 101 824

Southbound Chestnut | Westbound University 105 142
Southbound Chestnut Southbound US 31 115 245
Southbound Chestnut Eastbound Loving 65 290
Southbound Chestnut Northbound US 31 205 24
Eastbound University Southbound US 31 25 120
Eastbound University Eastbound Loving 22 129
Eastbound University Northbound US 31 37 178
Eastbound University Northbound Chestnut 64 177




ATTACHMENT 5

ALTERNATIVE 5
FUTURE YEAR TRAFFIC

Alternative 5§ Summary of Delays

From To AM Peak PM Peak
Northbound US 31 Eastbound Loving 22 103
Northbound US 31 Northbound US 31 22 168
Northbound US 31 Northbound Chestnut 64 240
Northbound US 31 Westhound University 63 111
Westbound Loving Northbound US 31 29 4
Westbound Loving Northbound Chestnut 54 12
Westbound Loving Westbound University 48 11
Westbound Loving Southbound US 31 38 9
Southbound US 31 Northbound Chestnut 6 9
Southbound US 31 Waesthound University 10 24
Southbound US 31 Southbound US 31 42 18
Southbound US 31 Eastbound Loving 21 18

Southbound Chestnut | Westbound University 8 60
Southbound Chestnut Southbound US 31 11 66
Southbound Chestnut Eastbound Loving 20 52
Southbound Chestnut Northbound US 31 5 18
Eastbound University Southbound US 31 1 16
Eastbound University Eastbound Loving 1 17
Eastbound University Northbound US 31 3 40
Eastbound University Northbound Chestnut [ 64




ATTACHMENT 5

ALTERNATIVE 6
FUTURE YEAR TRAFFIC

Alternative 6 Summary of Delays

From

To

AM Peak

PM Peak

Northbound US 31
Northbound US 31

Eastbound Loving
Northbound US 31

17
17

a4

Northbound US 31

Narthbound Chestnut

12

Northbound US 31

Westbound University

51

Westhound Loving

Narthbound US 31

29

Westbound Loving
Westbound Loving
Westbound Loving
Southbound US 31

Northbound Chestnut
Westbound University
Southbound US 31
Northbound Chestnut

15
23
8
1

Southbound US 31

Westbound University

26

Southbound US 31

Southbound US 31

52

Southbound US 31

Easthound Loving

a8

Southbound Chestnut
Southbound Chestnut
Southbound Chestnut
Southbound Chestnut
Easthound University

Westbound University
Southbound US 31
Eastbound Loving
Northbound US 31
Southbound US 31

18
19
23
4

24

Eastbound University

Eastbound Loving

24

Easthound University

Narthbound US 31

44

Easthound University

Narthbound Chestnut

35
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ATTACHMENT 6

QF

——

Architecture

Engineering

MEETING MINUTES constucion

Project: US31 — University/Chestnut Intersections, Item No. 3-131.00
(Statewide Roadway Design)
Purpose: Project Team Meeting, Review VISSIM Analysis/Simulations
Place: KY'TC, District 3, Bowling Green, Kentucky
Meeting Date: November 2, 2007
Prepared By: Bob Gustafson
In Attendance:
Steve James KYTC, D-3
Jim Hudson KYTC, D-3
Jetf Moore KYTC, D-3
Scott Pedigo KYTC, D-3
Keirsten Jaggers KYTC, D-3
Jeremy Lukat Qk4
Andy Gilley Qk4
Bob Gustafson Qk4

This meeting was scheduled to provide the project team the opportunity to review the VISSIM
simulations and delay analysis for the considered alternatives prior to meeting with local officials and
completion of this study. Qk4 presented the simulations and provided the delay analysis for the
following:

1. Existing Configuration (2007)
2. No-Build (2027)

3. Alternate 1 (2027) — Add Exclusive Right Turn Lane (US31 SB to University WB) and include
an additional thru lanes on US31 SB with merge a area south of the intersection with University

4. Alternate 2 (2027) — Relocate Chestnut to the north to gain more separation with the University
Intersection (Chestnut non-signalized)

5. Alternate 3 (2027) — Relocate Chestnut to the north (Chestnut non-signalized) plus
improvements described in Alternative 1

6. Alternate 4 (2027) — Alternative 3 (Signalized)
7. Alternate 5 (2027) — Dual Roundabouts at University and Chestnut
8. Alternate 6 (2027) — Single Roundabout at Chestnut



ATTACHMENT 6

Project Team Meeting
November 2, 2007

Page 2

After review of the simulations and delay analysis the project team had the following comments
(Delay Analysis included as Attachment 1):

Alternative 1 provides a significant reduction in delays as compared to No-Build. This
alternative should be fairly inexpensive and could be implemented as an interim
improvement if a more extensive Alternative is ultimately recommended. This alternative
will be carried forward.

Alternative 2 was deemed ineffective by the project team and will be removed from further
consideration.

Alternative 3 provids a significant reduction in delay as compared to Alternative 1 alone.
The project team recommended Alternative 3 be carried forward and for the consultant to
add an alternative, Alternative 3A, that would investigate moving relocated Chestnut slightly
south to avoid the sinkhole. This may involve the taking of a residence. Both of these
alternatives will be analyzed with and without signals at Chestnut.

Alternative 4 was recommended to be removed from further consideration.

Alternative 5, while deemed confusing and undesirable by the project team, will be carried
forward since this alternative was thought to be a viable alternative by local officials.

Alternative 6 was deemed ineffective by the project team and to be removed from further
consideration.

Qk4 will now advance the investigation of Alternative 1, Alternative 3, Alternative 3A and
Alternative 5. The following will be prepared for presentation to the MPO in December 2007:

Refined VISSIM simulations and analysis for each alternative
Construction cost estimates

Approximate property lines and owners from tax maps
Right of Way impacts

Graphics on boards for each alternative

Other items discussed by the Project Team:

Investigate poor sight lines at US 31 - University/Loving Intersection
Evaluate coordination with existhing pedestrian facilities

Qk4 will contact Jeff Lashlee at the City to see if they have any information on the sinkhole
that is located north of Chestnut and west of US 31W.
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Project Team Meeting
November 2, 2007
Page 3

After the Project Team Meeting, Qk4 staff visited the project site. The two photos below are of the
sinkhole near the project location. As you can see there has been a structure constructed over the
sinkhole which does not exhibit an open throat.
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Project Team Meeting
November 2, 2007
Page 4

END OF MINUTES

REG/cw
File ID:U:\07107 - Statewide Road Design\No 2 Warren Co Intersections\Docs\Meeting Minutes\2007_11_2_ Project Team Meeting (Item No 3-
130).doc
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VISSIM Delay Analysis for MPO
Meeting (12-17-07)



ATTACHMENT 6A

SUMMARY OF VISSIM ANALYSIS

WARREN COUNTY
US 31 - UNIVERSITY DR — CHESTNUT ST
INTERSECTION ANALYSIS

Item No. 3-130.00

December 2007

Prepared for:

Commonwealth of Kentucky
Transportation Cabinet

Prepared by:

OF

T

815 West Market Street, Suite 300
Louisville, Kentucky 40202
Phone: 502-585-2222 e Fax: 502-566-3058



COMPARISON OF ALTERNATIVES

SUMMARY OF AM PEAK HOUR DELAYS

ATTACHMENT 6A

From To Existing No Build Alt 1 Alt 3 Alt 3A Alt 5
Northbound US 31 Eastbound Loving 13 30 26 13 15 24
Northbound US 31 Northbound US 31 20 32 25 17 13 44
Northbound US 31 Northbound Chestnut 32 48 42 19 19 54
Northbound US 31 Westbound University 26 68 47 53 32 55
Westbound Loving Northbound US 31 21 34 34 11 9 6
Westbound Loving Northbound Chestnut 37 42 35 37 12 9
Westbound Loving Westbound University 20 22 22 21 17 19
Westbound Loving Southbound US 31 22 26 17 16 15 28
Southbound US 31 Northbound Chestnut 1 1 1 2 1 7
Southbound US 31 Westbound University 10 9 7 10 1 14
Southbound US 31 Southbound US 31 28 34 21 22 35 18
Southbound US 31 Eastbound Loving 62 44 39 31 21 16

Southbound Chestnut | Westbound University 16 17 16 12 8 5
Southbound Chestnut Southbound US 31 24 33 18 15 14 7
Southbound Chestnut Eastbound Loving 15 16 17 31 16 18
Southbound Chestnut Northbound US 31 19 23 23 12 18 4
Eastbound University Southbound US 31 24 23 20 21 19 1
Eastbound University Eastbound Loving 19 23 19 33 20 4
Eastbound University Northbound US 31 27 28 35 41 26 9
Eastbound University Northbound Chestnut 41 52 51 52 32 9
SUMMARY OF PM PEAK HOUR DELAYS

From To Existing No Build Alt1 Alt 3 Alt 3A Alt 5
Northbound US 31 Eastbound Loving 18 55 51 40 52 7
Morthbound US 31 Morthbound US 31 24 56 54 39 46 T
Northbound US 31 Northbound Chestnut 43 86 87 58 63 66
Northbound US 31 Westbound University 53 136 130 116 83 49
Westbound Loving Northbound US 31 28 41 28 19 30 14
Westbound Loving Northbound Chestnut 44 38 52 25 70 3
Westbound Loving Westbound University 26 29 22 31 29 18
Westbound Loving Southbound US 31 14 19 15 6 22 21
Southbound US 31 Northbound Chestnut 120 218 3 1 15 95
Southbound US 31 Westbound University 196 294 15 1 27 135
Southbound US 31 Southbound US 31 186 275 45 52 59 216
Southbound US 31 Eastbound Loving 198 269 50 30 69 221

Southbound Chestnut | Westbound University 280 672 63 46 52 47
Southbound Chestnut Southbound US 31 302 619 56 30 89 60
Southbound Chestnut Eastbound Loving 236 425 71 66 99 49
Southbound Chestnut Northbound US 31 46 356 27 23 34 39
Eastbound University Southbound US 31 36 32 42 10 50 6

Eastbound University Eastbound Loving 36 37 39 75 46 95
Eastbound University Northbound US 31 75 144 133 133 80 118
Eastbound University Northbound Chestnut 73 156 146 114 107 125




ATTACHMENT 6A

EXISTING ROADWAY NETWORK
EXISTING TRAFFIC

Existing Summary of Delays

From To AM Peak PM Peak
Northbound US 31 Easthound Loving 13 18
Northbound US 31 Northbound US 31 20 24
Northbound US 31 Northbound Chestnut 32 43
Northbound US 31 Westbound University 26 53
Westbound Loving Northbound US 31 21 28
Westbound Loving Northbound Chestnut 37 44
Westbound Loving Westbound University 20 26
Westbound Loving Southbound US 31 22 14
Southbound US 31 Northbound Chestnut 1 120
Southbound US 31 Westbound University 10 196
Southbound US 31 Southbound US 31 28 186
Southbound US 31 Eastbound Loving 62 198

Southbound Chestnut | Westbound University 16 280
Southbound Chestnut Southbound US 31 24 302
Southbound Chestnut Eastbound Loving 15 236
Southbound Chestnut Northbound US 31 19 46
Eastbound University Southbound US 31 24 36
Eastbound University Eastbound Loving 19 36
Eastbound University Northbound US 31 27 75
Eastbound University Northbound Chestnut 41 73




ATTACHMENT 6A

EXISTING ROADWAY NETWORK
FUTURE YEAR TRAFFIC

No-Build Summary of Delays

From To AM Peak  PM Peak
Northbound US 31 Eastbound Loving 30 55
Northbound US 31 Northbound US 31 32 56
Northbound US 31 Northbound Chestnut 48 86
Northbound US 31 Westhound University 68 136
Westhound Loving Northbound US 31 34 41
Westbound Loving Northbound Chestnut 42 38
Westbound Loving Westhound University 22 29
Westbound Loving Southbound US 31 26 19
Southbound US 31 Northbound Chestnut 1 218
Southbound US 31 Westbound University 9 294
Southbound US 31 Southbound US 31 34 275
Southbound US 31 Eastbound Loving 44 269

Southbound Chestnut | Westbound University 17 672
Southbound Chestnut Southbound US 31 33 619
Southbound Chestnut Eastbound Loving 16 425
Southbound Chestnut Northbound US 31 23 356
Eastbound University Southbound US 31 23 32
Eastbound University Eastbound Loving 23 37
Eastbound University Northbound US 31 28 144
Eastbound University Northbound Chestnut 52 156




ATTACHMENT 6A

ALTERNATIVE 1
FUTURE YEAR TRAFFIC

| ALTERNATE 1|
B e IR

Alternative 1 Summary of Delays

From To AM Peak PM Peak
Northbound US 31 Eastbound Loving 26 91
Northbound US 31 Northbound US 31 25 54
Northbound US 31 Northbound Chestnut 42 87
Northbound US 31 Westbound University a7 130
Westbound Loving Northbound US 31 34 28
Westbound Loving Northbound Chestnut 35 52
Westbound Loving Westbound University 22 22
Westbound Loving Southbound US 31 17 15
Southbound US 31 Northbound Chestnut 1 3
Southbound US 31 Westbound University 7 15
Southbound US 31 Southbound US 31 21 45
Southbound US 31 Eastbound Loving 39 50

Southbound Chestnut | Westbound University 16 63
Southbound Chestnut Southbound US 31 18 56
Southbound Chestnut Eastbound Loving 17 71
Southbound Chestnut Northbound US 31 23 27
Eastbound University Southbound US 31 20 42
Eastbhound University Easthound Loving 19 39
Eastbound University MNorthbound US 31 35 133
Eastbound University Northbound Chestnut 51 146




ATTACHMENT 6A

ALTERNATIVE 3
FUTURE YEAR TRAFFIC

o

 ALTER

S -

Alternative 3 Summary of Delays

From To AM Peak PM Peak
Northbound US 31 Eastbound Loving 13 40
Northbound US 31 Northbound US 31 17 39
Northbound US 31 Northbound Chestnut 19 58
Northbound US 31 Westbound University 53 116
Westbound Loving Northbound US 31 11 19
Westbound Loving Northbound Chestnut 37 25
Westbound Loving Westbound University 21 1
Westbound Loving Southbound US 31 16 6
Southbound US 31 Northbound Chestnut 2 1
Southbound US 31 Westbound University 10 1
Southbound US 31 Southbound US 31 22 52
Southbound US 31 Easthound Loving 31 30

Southbound Chestnut | Westhound University 12 46
Southbound Chestnut Southbound US 31 15 30
Southbound Chestnut Easthound Loving 3 66
Southbound Chestnut Northbound US 31 12 23
Eastbound University Southbound US 31 21 10
Eastbound University Eastbound Loving 33 75
Eastbound University Northbound US 31 41 133
Eastbound University Northbound Chestnut 52 114




ATTACHMENT 6A

ALTERNATIVE 3A
FUTURE YEAR TRAFFIC

o

S -

| ALTERNATE 3

o

Alternative 3A Summary of Delays

From To AM Peak PM Peak
Northbound US 31 Eastbound Loving 15 52
Northbound US 31 Northbound US 31 13 46
Northbound US 31 Northbound Chestnut 19 63
Northbound US 31 Westbound University 32 83
Westbound Loving Northbound US 31 9 30
Westbound Loving Northbound Chestnut 12 70
Westbound Loving Westbound University 17 29
Westbound Loving Southbound US 31 15 22
Southbound US 31 Northbound Chestnut 1 15
Southbound US 31 Westbound University 1 27
Southbound US 31 Southbound US 31 35 59
Southbound US 31 Eastbound Loving 21 69

Southbound Chestnut | Westbhound University 8 52
Southbound Chestnut Southbound US 31 14 89
Southbound Chestnut Eastbound Loving 16 99
Southbound Chestnut Northbound US 31 18 34
Eastbound University Southbound US 31 19 50
Eastbound University Eastbound Loving 20 46
Eastbound University Northbound US 31 26 380
Eastbound University Northbound Chestnut 32 107




ATTACHMENT 6A

ALTERNATIVE 5
FUTURE YEAR TRAFFIC

ALTERNATE 5

B~
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Alternative 5 Summary of Delays

From To AM Peak PM Peak
Northbound US 31 Easthound Loving 24 7
Northbound US 31 Northbound US 31 44 7
Northbound US 31 Northbound Chestnut 54 66
Northbound US 31 Westbound University 55 49
Westbound Loving Narthbound US 31 6 14
Westbound Loving Northbound Chestnut 9 3
Westbound Loving Westbound University 19 18
Westbound Loving Southbound US 31 28 21
Southbound US 31 Northbound Chestnut 7 95
Southbound US 31 Westbound University 14 135
Southbound US 31 Southbound US 31 18 216
Southbound US 31 Eastbound Loving 16 221

Southbound Chestnut | Westbound University 5 47
Southbound Chestnut Southbound US 31 7 60
Southbound Chestnut Eastbound Loving 18 49
Southbound Chestnut Northbound US 31 4 39
Eastbound University Southbound US 31 1 6

Eastbound University Eastbound Loving 4 95
Eastbound University Northbound US 31 9 118
Eastbound University Northbound Chestnut 9 125




ATTACHMENT 7
Plan Layouts of Short-List Alternatives
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COMPARISON OF SHORT-LIST ALTERNATIVES

ATTACHMENT 8

SUMMARY OF AM PEAK HOUR DELAYS

(Seconds)

From To Existing No Build Alt 1 Alt 3 Alt 3-S Alt 5 Alt 7 Alt 7-S
Northbound US 31 Eastbound Loving 13 30 24 16 31 24 17 27
Northbound US 31 Northbound US 31 20 32 29 15 26 44 14 20
Northbound US 31 Northbound Chestnut 32 48 45 20 72 54 19 64
Northbound US 31 Westbound University 26 68 48 36 87 55 32 30
Westbound Loving Northbound US 31 21 34 36 14 27 6 16 11
Westbound Loving Northbound Chestnut 37 42 44 10 64 9 15 57
Westbound Loving Westbound University 20 22 22 20 24 19 16 13
Westbound Loving Southbound US 31 22 26 16 33 23 28 25 20
Southbound US 31 Northbound Chestnut 1 1 2 1 9 7 1 12
Southbound US 31 Westbound University 10 9 7 1 15 14 1 17
Southbound US 31 Southbound US 31 28 34 26 25 27 18 23 25
Southbound US 31 Eastbound Loving 62 44 47 26 27 16 21 30

Southbound Chestnut Westbound University 16 17 15 10 36 5 8 32
Southbound Chestnut Southbound US 31 24 33 29 22 79 7 22 43
Southbound Chestnut Eastbound Loving 15 16 32 45 26 18 12 29
Southbound Chestnut Northbound US 31 19 23 24 18 39 4 16 51
Eastbound University Southbound US 31 24 23 31 20 29 1 28 13
Eastbound University Eastbound Loving 19 23 21 19 25 4 18 17
Eastbound University Northbound US 31 27 28 36 28 39 9 28 34
Eastbound University Northbound Chestnut 41 52 56 31 92 9 31 72
S - Signalized Chestnut
SUMMARY OF PM PEAK HOUR DELAYS
(Seconds)

From To Existing No Build Alt 1 Alt 3 Alt 3-S Alt 5 Alt 7 Alt 7-S
Northbound US 31 Eastbound Loving 18 55 51 36 131 7 15 22
Northbound US 31 Northbound US 31 24 56 55 42 131 7 24 24
Northbound US 31 Northbound Chestnut 43 86 94 54 159 66 40 67
Northbound US 31 Westbound University 53 136 135 121 83 49 115 135
Westbound Loving Northbound US 31 28 41 32 16 30 14 4 13
Westbound Loving Northbound Chestnut 44 38 52 6 71 3 25 a7
Westbound Loving Westbound University 26 29 23 28 29 18 32 25
Westbound Loving Southbound US 31 14 19 17 30 22 21 15 11
Southbound US 31 Northbound Chestnut 120 218 5 1 22 95 3 25
Southbound US 31 Westbound University 196 294 16 1 27 135 7 19
Southbound US 31 Southbound US 31 186 275 47 29 58 216 29 44
Southbound US 31 Eastbound Loving 198 269 63 32 69 221 16 39

Southbound Chestnut Westbound University 280 672 61 38 52 a7 44 71
Southbound Chestnut Southbound US 31 302 619 94 62 89 60 50 90
Southbound Chestnut Eastbound Loving 236 425 99 62 99 49 32 58
Southbound Chestnut Northbound US 31 46 356 34 24 34 39 27 28
Eastbound University Southbound US 31 36 32 37 30 50 6 31 46
Eastbound University Eastbound Loving 36 37 38 32 33 95 33 37
Eastbound University Northbound US 31 75 144 136 126 80 118 123 131
Eastbound University Northbound Chestnut 73 156 142 116 107 125 121 112

S - Signalized Chestnut
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ATTACHMENT 9
DEPARTMENT OF TRANSPORTATION
Bureau of Highways
ESTIMATE SHEET

Alternative 1

County: Warren Item No. 3-131.00

UPN Fed No.: Total Length:

Road Name: Intersections of US31/University Blvd/Loving Way and US31/Chestnut Street

From:

To:

Net Length, Type of Construction: Grade, Drain, & Surfacing Class of Road:

Item Item Quantity Unit Unit Price Amount

Clearing and Grubbing 1| LPSUM [$ 2,100 | $ 2,100
Seeding and Protection 3,300 SQ YD $ 0351]$ 1,155
Sodding 815 SQ YD $ 400 | $ 3,260
Topdressing Fertilizer 1 TON $ 500.00 | $ 500
Temp. Seeding and Protection 3,300 SQYD |$ 0.20 | $ 660
Roadway Excavation 1,300 CU YD $ 14.00 | $ 18,200
Pave. Striping - Temp. Paint 4 In 9,200 | LIN.FT |$ 0.20 | $ 1,840
Pave. Striping - Permanent Paint - 4 In 9,200 LINFT |[$ 025]% 2,300
Pave Marking -Thermo Stop Bar - 24 In 98 LINFT |$ 7.00 | $ 686
Pave Marking - Pre Therm Curve Arrow 4 EACH $ 85.00 | $ 340
Pave Marking - Pre Therm Straight Arrow 2 EACH $ 90.00 | $ 180
Silt Trap Type C 8| EACH |3 250.00 | $ 2,000
Clean Silt Trap Type C 8 EACH $ 43.00 | $ 344
Temporary Silt Fence 1,440 LINFT |[$ 200 |$ 2,880
Clean Temporary Silt Fence 2,880 LINFT |[$ 035|$ 1,008
Staking 1| LPSUM |$ 5,000.00 | $ 5,000
Maintain and Control Traffic 1 LPSUM |$ 10,000.00 | $ 10,000
R/W Marker Rural Type 1 5 EACH $ 75.00 | $ 375
Storm Sewer Pipe - 18 In 1,440 LINFT |[$ 50.00 | $ 72,015
Curb Box Inlet Type A 8 EACH $ 3,250.00 | $ 26,000
Standard Curb and Gutter 1,440 LINFT |[$ 15.00 | $ 21,600
Sidewalk 646 SQ YD $ 32.00 | $ 20,677
Class 2 Asphalt Base 1,049 TON $ 65.00 | $ 68,185
Class 2 Asphalt Surface 772 TON $ 75.00 | $ 57,900
DGA Base 1,646 TON $ 16.50 | $ 27,159
Lighting (Poles) 2| EACH |3 8,000.00 | $ 16,000
Subtotal Grade, Drain & Surfacing $ 362,364
Mobilization (3%) -| LPSuM $ -
Demobilization (1 1/2%) 1| LPSUM $ 5,435
Grade & Drain Subtotal $ 367,799

Cost per mile  G. & D. & Surf. +20% Engr. & Contg. $ 73,560

Grand Total $ 441,359
Estimated by: WAG Date:  8/20/2008
Checked by: REG Date: 8/20/2008

U:\07107\No 2\Docs\Estimates\Const Est 3-131 (08-20-08).xls



ATTACHMENT 9
DEPARTMENT OF TRANSPORTATION
Bureau of Highways
ESTIMATE SHEET

Alternative 3

County: Warren Item No. 3-131.00

UPN Fed No.: Total Length:

Road Name: Intersections of US31/University Blvd/Loving Way and US31/Chestnut Street

From:

To:

Net Length, Type of Construction: Grade, Drain, & Surfacing Class of Road:

Item Item Quantity Unit Unit Price Amount

Clearing and Grubbing 1| LPSUM [$ 7,100 [ $ 7,100
Seeding and Protection 6,200 SQ YD $ 0351]$ 2,170
Sodding 1,200 SQ YD $ 400 ($ 4,800
Topdressing Fertilizer 1 TON $ 500.00 | $ 500
Temp. Seeding and Protection 6,200 SQ YD $ 020 |$ 1,240
Embankment in Place 10,000 CU YD $ 14.00 | $ 140,000
Pave. Striping - Temp. Paint 4 In 13,900 | LIN.FT [$ 0.20 | $ 2,780
Pave. Striping - Permanent Paint - 4 In 13,900 LINFT |[$ 025]% 3,475
Pave Marking -Thermo Stop Bar - 24 In 150 LINFT |$ 7.00 | $ 1,051
Pave Marking - Pre Therm Curve Arrow 20 EACH $ 85.00 [ $ 1,700
Pave Marking - Pre Therm Straight Arrow 6 EACH $ 90.00 | $ 540
Remove Pavement 4,000 SQ YD $ 16.00 | $ 64,000
Scarify Pavement 4,000 SQYD $ 3.00|%$ 12,000
Silt Trap Type B 1| EACH |3 225.00 | $ 225
Silt Trap Type C 12| EACH |$ 250.00 | $ 3,000
Temporary Mulch 6,200 SQYD $ 020 |$ 1,240
Clean Silt Trap Type B 1 EACH $ 43.00 | $ 43
Clean Silt Trap Type C 12 EACH $ 43.00 | $ 516
Temporary Silt Fence 2,982 LINFT (3 2.00|$ 5,964
Clean Temporary Silt Fence 5,964 LINFT |3 0351]$ 2,087
Erosion Control Blanket 450 SQYD |[$ 150 | $ 675
Staking 1 LPSUM |$ 8,000.00 | $ 8,000
Maintain and Control Traffic 1| LPSUM ($ 15,000.00 | $ 15,000
R/W Marker Rural Type 1 10 EACH $ 75.00 | $ 750
Storm Sewer Pipe - 18 In 2,982 LINFT |[$ 50.00 | $ 149,095
Curb Box Inlet Type A 14 EACH $ 3,250.00 | $ 45,500
Standard Curb and Cutter 2,982 LINFT |[$ 15.00 | $ 44,729
Signs 600 SQFT $ 8.00($ 4,800
Sidewalk 1,318 SQ YD $ 32.00 | $ 42,190
Class 2 Asphalt Base 2,228 TON $ 65.00 | $ 144,820
Class 2 Asphalt Surface 1,003 TON $ 75.00 | $ 75,225
DGA Base 3,494 TON $ 1650 | $ 57,651
Lighting (Poles) 4| EACH |$ 8,000.00 | $ 32,000
Subtotal Grade, Drain & Surfacing $ 874,866
Mobilization (3%) -| LPSum $ -
Demobilization (1 1/2%) 1| LPSUM $ 13,123
Grade & Drain Subtotal $ 887,989

Cost per mile  G. & D. & Surf. +20% Engr. & Contg. $ 177,598

Grand Total $ 1,065,587
Estimated by: WAG Date: 8/20/2008
Checked by: REG Date: 8/20/2008

U:\07107\No 2\Docs\Estimates\Const Est 3-131 (08-20-08).xls



ATTACHMENT 9
DEPARTMENT OF TRANSPORTATION
Bureau of Highways
ESTIMATE SHEET

Alternative 5

County: Warren Item No. 3-131.00

UPN Fed No.: Total Length:

Road Name: Intersections of US31/University Blvd/Loving Way and US31/Chestnut Street

From:

To:

Net Length, Type of Construction: Grade, Drain, & Surfacing Class of Road:

Item Item Quantity Unit Unit Price Amount

Clearing and Grubbing 1| LPSUM [$ 7,000 | $ 7,000
Sodding 2,700 SQ YD $ 400 ($ 10,800
Roadway Excavation 8,000 CU YD $ 14.00 | $ 112,000
Pave. Striping - Temp. Paint 4 In 11,000 [ LIN.FT |$ 0.20 | $ 2,200
Pave. Striping - Permanent Paint - 4 In 11,000 LINFT |[$ 0251]% 2,750
Pave Marking - Pre Therm Curve Arrow 2 EACH $ 85.00 | $ 170
Pave Marking - Pre Therm (Misc.) 20 EACH $ 150.00 | $ 3,000
Pave Marking - Pre Therm Combo Arrow 23 EACH $ 150.00 | $ 3,450
Pave Marking - Thermo X-Walk - 12 In 1,500 LINFT |[$ 400 ($ 6,000
Silt Trap Type C 14| EACH |3 250.00 | $ 3,500
Clean Silt Trap Type C 14 EACH $ 43.00 | $ 602
Temporary Silt Fence 3,250 LINFT |[$ 2.00|$ 6,500
Clean Temporary Silt Fence 6,500 LINFT |[$ 035|$ 2,275
Staking 1 LPSUM |$ 12,000.00 | $ 12,000
Maintain and Control Traffic 1 LPSUM |$ 18,000.00 | $ 18,000
R/W Marker Rural Type 1 15 EACH $ 75.00 | $ 1,125
Storm Sewer Pipe - 18 In 3,250 LINFT |[$ 50.00 | $ 162,500
Curb Box Inlet Type A 14 EACH $ 3,250.00 | $ 45,500
Standard Curb and Gutter 3,255 LINFT |[$ 15.00 | $ 48,825
Island Curb and Gutter 600 LINFT |[$ 52.00 | $ 31,200
Signs 800 SQFT $ 8.00($ 6,400
Sidewalk 1,760 SQ YD $ 32.00 | $ 56,320
Median Treatments 211 SQ YD $ 40.00 | $ 8,444
Landscaping 1| LPSUM |$ 25,000.00 | $ 25,000
Diversions 1 LPSUM |$ 60,000.00 | $ 60,000
Class 2 Asphalt Base 5,018 TON $ 65.00 | $ 326,170
Class 2 Asphalt Surface 941 TON $ 75.00 | $ 70,575
DGA Base 7,870 TON $ 1650 | $ 129,855
Lighting (Poles) 16| EACH |3 8,000.00 | $ 128,000
Subtotal Grade, Drain & Surfacing $ 1,290,161
Mobilization (3%) -| LPSuMm $ -
Demobilization (1 1/2%) 1| LPSUM $ 19,352
Grade & Drain Subtotal $ 1,309,513

Cost per mile  G. & D. & Surf. + 20% Engr. & Contg. $ 261,903

Grand Total $ 1,571,416
Estimated by: WAG Date: 8/20/2008
Checked by: REG Date:  8/20/2008

U:\07107\No 2\Docs\Estimates\Const Est 3-131 (08-20-08).xls



ATTACHMENT 9
DEPARTMENT OF TRANSPORTATION
Bureau of Highways
ESTIMATE SHEET

Alternative 7

County: Warren Item No. 3-131.00

UPN Fed No.: Total Length:

Road Name: Intersections of US31/University Blvd/Loving Way and US31/Chestnut Street

From:

To:

Net Length, Type of Construction: Grade, Drain, & Surfacing Class of Road:

Item Item Quantity Unit Unit Price Amount

Clearing and Grubbing 1| LPSUM [$ 8,000 | $ 8,000
Seeding and Protection 7,200 SQ YD $ 0351]$ 2,520
Sodding 1,800 SQ YD $ 4.00 | $ 7,200
Topdressing Fertilizer 1 TON $ 500.00 | $ 500
Temp. Seeding and Protection 7,200 SQ YD $ 020 |$ 1,440
Embankment in Place 10,000 CU YD $ 14.00 | $ 140,000
Pave. Striping - Temp. Paint 4 In 20,800 | LIN.FT [$ 0.20 | $ 4,160
Pave. Striping - Permanent Paint - 4 In 20,800 LINFT |[$ 0251]% 5,200
Pave Marking -Thermo Stop Bar - 24 In 150 LINFT |$ 7.00 | $ 1,050
Pave Marking - Pre Therm Curve Arrow 22 EACH $ 85.00 | $ 1,870
Pave Marking - Pre Therm Straight Arrow 8 EACH $ 90.00 | $ 720
Remove Pavement 4,000 SQ YD $ 16.00 | $ 64,000
Scarify Pavement 4,000 SQYD $ 3.00|$ 12,000
Silt Trap Type B 1| EACH |3 225.00 | $ 225
Silt Trap Type C 16| EACH |$ 250.00 | $ 4,000
Temporary Mulch 7,200 SQYD $ 020 |$ 1,440
Clean Silt Trap Type B 1 EACH $ 43.00 | $ 43
Clean Silt Trap Type C 16 EACH $ 43.00 | $ 688
Temporary Silt Fence 4,420 LINFT |[$ 2.00|$ 8,840
Clean Temporary Silt Fence 8,800 LINFT |[$ 0351]$ 3,080
Erosion Control Blanket 450 SQYD |[$ 150 | $ 675
Staking 1 LPSUM |$ 10,000.00 | $ 10,000
Maintain and Control Traffic 1| LPSUM ($ 17,000.00 | $ 17,000
R/W Marker Rural Type 1 15 EACH $ 75.00 | $ 1,125
Storm Sewer Pipe - 18 In 4,420 LINFT |[$ 50.00 | $ 220,990
Curb Box Inlet Type A 22 EACH $ 3,250.00 | $ 71,500
Standard Curb and Cutter 4,420 LINFT |[$ 15.00 | $ 66,297
Signs 800 SQFT $ 8.00($ 6,400
Sidewalk 1,866 SQ YD $ 32.00 | $ 59,713
Class 2 Asphalt Base 2,852 TON $ 65.00 | $ 185,380
Class 2 Asphalt Surface 1,502 TON $ 75.00 | $ 112,650
DGA Base 4,472 TON $ 1650 | $ 73,788
Lighting (Poles) 6| EACH |3 8,000.00 | $ 48,000
Subtotal Grade, Drain & Surfacing $ 1,140,494
Mobilization (3%) -| LPSum $ -
Demobilization (1 1/2%) 1| LPSUM $ 17,107
Grade & Drain Subtotal $ 1,157,601

Cost per mile  G. & D. & Surf. +20% Engr. & Contg. $ 231,520

Grand Total $ 1,389,121
Estimated by: WAG Date: 8/20/2008
Checked by: REG Date: 8/20/2008
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