) S D

A 4L AR 4L A \./\J.I..I.UVD—LVW.LLVJ AN WA ¥V AN WAJ

MV vual 111110 1 Al

Local Roadway Infrastructure Evaluation

I
Vo
Elem}ont County Engineer's Office
2381 Clermont Center Drive CLERMONT COUNTY

Batavia, Ohio 45103 May 2008 ENEWI EER
www.clermontengineer.org Revised March 20092




Table of Contents

oo 18 o o] o 3
TCS S ACCESS ... ettt it et et et et e e e e e et e e e e 4
Street LIghting......c.o o e e 6
Traffic Signal Warrants Explained...............ccooii e 7
Traffic Signal Warrant ANalysSiS........ocviii e i i e 10
Intersection Level of Service Explained..................cooiiiiii . 11
Year 2010 Intersection Capacity Analysis — Existing Geometry........... 12
Roadway IMpProvemMeENtS. ......c.oii it e e e e e 14
Estimated Cost of Roadway Improvements..............cocevi i iie e ennen. 19
Year 2010 Intersection Capacity Analysis — Proposed Geometry......... 26
Year 2030 Intersection Capacity Analysis — Existing Geometry............ 27
Year 2030 Intersection Capacity Analysis — Proposed Geometry......... 28
ACCIAENT ANAIYSIS. ...t e e e e e e e 29

Appendix A — Existing Traffic Volumes
Appendix B — Signal Warrant Analysis
Appendix C — Intersection Capacity Analysis — 2010
Appendix D — Intersection Capacity Analysis — 2030

Appendix E — Trip Generation and Turning Movement Diagrams



Introduction

In anticipation of a fully staffed TCS building and the additional traffic volumes that
this will generate, the Clermont County Engineer’s Office has prepared this
evaluation of the area roadway infrastructure.

Traffic signals, roadway capacity, accidents and safety, site access, and street
lighting have all been reviewed and are discussed in the following pages.

TATA CONSULTANCY SERVICES
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TCS Site Access

Our analysis shows that current access to the TCS site via Eastman Drive and Techne
Center Drive is adequate to handle the traffic volumes generated by the addition of
1,000 TCS employees.

As will be explained later in this report, expected Levels of Service are good at the
intersection of Eastman Drive and Techne Center Drive. Any delays experienced by
motorists in the peak hours are expected to be minimal and would only last for a short
duration.

As far as traffic flow is concerned, the need for a second access point does not appear
to be warranted at this time. However, a potential future access could be established via
Heiserman Lane from US 50, south of the Techne Center Drive.

It should be noted that the topography that exists along this alignment is severe and the
construction of a proper access road would be difficult and costly.

Traffic volume splits under existing conditions show that the large majority of traffic is
being generated from 1-275 and US 50 north of this area. Providing secondary access
to the TCS site would be expected to re-route those few trips that are generated from
US 50 south of the area away from Eastman Drive and may be expected to re-route
some of the motorists planning to travel north towards the 1-275 interchange.

This redistribution of traffic would necessitate a redistribution of the allotted green times
at the traffic signals on US 50, but would not be expected to have a significant effect on
the Levels of Service at those intersections.
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Street Lighting

B>

There are no existing street lights at the
intersection of Eastman Drive & Techne Center Drive.
All electrical service is underground in this area and
Duke Energy representatives have stated that there is
currently no single phase electrical circuit near this
intersection that could be wused for Ilighting.
Additionally, there is no available space in the existing
underground conduit system to pull the necessary
wiring to the top of the hill.

In order to provide public street lighting at this
intersection, new conduit and wiring would have to be
installed for approximately 4,000 feet.

This cost is estimated at $50,000. Traditional street
light poles would cost approximately $4,000 each in
addition to the conduit and wiring costs. There are
also countless options in regards to decorative street
light poles and the cost of these poles vary greatly as
well. Decorative pole prices begin around $7,500
each.

Upgraded street lighting throughout the area could be

coordinated with the proposed roadway

improvements which are detailed later in this report.

A0 The Ohio Department of Transportation will have to

I 1 approve any changes or additions to the street
. lighting on US 50 and SR 450.

Street lights are currently installed at the intersections of US 50 & Eastman
Drive/Eastbound SR 450 and US 50 & Westbound SR 450. These lights are traditional
cobra head style lights mounted on galvanized metal light poles.

The intersection of US 50 & Techne Center Drive is not lit directly, but indirect lighting
exists from private lighting at the parking lots on each corner of the intersection. Lighting
at this intersection could easily be installed in conjunction with the planned traffic signal
improvements.
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Traffic Signal Warrants

The installation of traffic signals is regulated by criteria set forth by the Federal
Highway Administration (FHWA). The FHWA dictates in their Manual of Uniform
Traffic Control Devices that, as a minimum, one or more of eight traffic signal warrants
must be met before a traffic signal can be installed.

Warrant 1, Eight Hour Vehicular Volume

Minimum threshold volumes are given based upon the number of travel lanes
approaching the intersection, travel speed, and whether the intersection is in a rural or
urban area. Traffic volumes passing through the intersection must meet or exceed
these threshold volumes for each of any 8 hours in an average day. There are two parts
to Warrant 1, either of which must be satisfied in order to satisfy Warrant 1.

Condition A — Minimum Vehicular Volume

This warrant is intended for application at locations where a large volume of
intersecting traffic is the principal reason to consider installing a traffic control
signal. In our case, the total of both major street approaches must be at least
500 vehicles per hour and the total of both minor street approaches must be at
least 150 vehicles per hour, for each of any 8 hours of an average day.

Condition B — Interruption of Continuous Traffic

This condition is intended for application where the traffic volume on a major
street is so heavy that traffic on a minor intersecting street suffers excessive
delay or conflict in entering or crossing the major street. In our case, the total of
both major street approaches must be at least 750 vehicles per hour and the
total of both minor street approaches must be at least 75 vehicles per hour, for
each of any 8 hours of an average day.

Warrant 2, Four Hour Vehicular Volume

This warrant is intended to be applied where the volume of intersecting traffic is the
principal reason to consider installing a traffic control signal. Points representing the
major street and minor street traffic volumes for the 4 highest hours of an average day
are plotted on a graph and compared to the applicable curve based upon intersection
conditions. This graph can be found in Appendix B of this report.




Warrant 3, Peak Hour

This warrant is intended for use at a location where traffic conditions are such that for a
minimum of 1 hour of an average day, the minor street traffic suffers undue delay when
entering or crossing the major street. This warrants is to be applied only in unusual
cases, such as office complexes, manufacturing plants, industrial complexes, or high
occupancy vehicle facilities that attract or discharge large numbers of vehicles over a
short time. A point representing the major street and minor street traffic volumes for the
single highest hour of an average day is plotted on a graph and compared to the
applicable curve based upon intersection conditions. This graph can be found in
Appendix B of this report.

Warrant 4, Pedestrian Volume

This warrant is intended for application where the traffic volume on a major street is so
heavy that pedestrians experience excessive delay in crossing the major street.
Pedestrian volumes must be 100 or more for each of any 4 hours or 190 or more during
any 1 hour on an average day and there must be fewer than 60 gaps per hour in the
traffic stream of adequate length to allow pedestrians to cross.

Warrant 5, School Crossing

This warrant is intended for application where the fact that school children cross the
major street is the principal reason to consider installing a traffic control signal. There
must be a minimum of 20 students during the highest crossing hour and the frequency
of adequate gaps must be such that the students could not cross safely otherwise.

Warrant 6, Coordinated Signal System

Progressive movement in a coordinated signal system sometimes necessitates
installing traffic signals at intersections where they would not otherwise be needed in
order to maintain proper movement of the vehicles. It must be proven through
engineering study that proper progression of vehicles on the main street cannot be
achieved due to interruptions from side street traffic at the intersection in question.

Warrant 7, Crash Experience

This warrant is intended for application where the severity and frequency of crashes are
the principal reasons to consider installing a traffic control signal. An engineering study
must find that a trial of adequate alternatives and enforcement have failed to reduce
accident frequency and that the accidents occurring must be of the type susceptible to
correction by the installation of a traffic control signal




Warrant 8, Roadway Network

Installing a traffic signal at some intersections might be justified to encourage
concentration and organization of traffic flow on a roadway network. An engineering
study must show that this intersection is part of a system that serves as the principal
roadway network for through traffic flow and that the volume entering the intersection is
at least 1,000 vehicles per hour during the peak hour of a typical weekday or at least
1,000 vehicles per hour for each of any 5 hours of a Saturday or Sunday.




Traffic Signal Warrant Analysis

Eastman Drive & Techne Center Drive Warrant Analysis

Of the eight traffic signal warrants, Warrant 3, Peak Hour Volume, is the only warrant
that would currently apply in this situation. Our analysis shows (See Appendix B for
Traffic Signal Warrant Analysis) that the intersection of Eastman Drive and Techne
Center Drive falls well short of meeting any of these signal warrants.

Existing intersection volumes are relatively low. A fully staffed TCS building will add a
significant amount of traffic to the intersection, but these expected numbers still fall well
short of meeting the minimum warrant criteria.

It would take approximately 1,200 more employees, in addition to the fully staffed TCS
building, before approaching the minimum warrant requirements. This equates to
roughly a 370% increase in traffic volumes over 2008 numbers during the peak hours.

This warrant analysis can be reevaluated any time in the future as properties continue
to develop and vehicle trips continue to be added to these intersection volumes.
Different types of developments generate different amounts of volumes so it is
impossible to predict if or when a signal may be warranted without knowing how this
area may develop.
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Intersection Levels of Service

An intersection’s operational performance and capacity utilization, or congestion level,
can be evaluated with the results represented in terms of Level of Service (LOS). These
levels of service are representative of the perceived quality of service experienced by
motorists.

Intersection level of service is calculated in terms of the delay, in seconds, that the
average motorist would experience while attempting to pass through the intersection.
There are six levels of service, described as follows:

Levels of Service

LOS A - Free flow conditions with little to no delay.
LOS B — Reasonably free flowing conditions.
LOS C — Constrained constant flow at or near the speed limits.

LOS D — Approaching unstable flow. An acceptable condition for arterials and collectors
in urban areas.

LOS E - Unstable flow conditions very near capacity.

LOS F — Traffic demand exceeds capacity. Heavily congested flow with poor travel
time.

11



Intersection Capacity Analysis
Year 2010 — Existing Geometry
In order to establish a baseline, we first evaluated the existing roadway conditions with
existing traffic volumes plus the additional traffic that will be generated by the fully

staffed TCS building. The results are as follows:

Fully Staffed TCS Opening Day LOS — Existing Roadway Conditions

Referen AM Peak PM Peak
eterence Intersection Existing Existing
Number

Geometry Geometry

c Eastman Drive & Techne Center C B

Drive
o US 50 & Eastbound SR 450/Eastman C E
Drive
o US 50 & Techne Center Drive C D
0 US 50 & Westbound SR 450 B B

With TCS at 1,000 employees, LOS under existing roadway conditions are within an
acceptable range, with the exception of Intersection 2 — US 50 & Eastbound SR
450/Eastman Drive. This intersection will approach maximum capacity in the PM Peak
unless improvements are made to the intersection to increase the capacity.

Making improvements to the existing roadway network will improve the Levels of
Service and provide additional capacity to this intersection to allow for growth in the
area as the community continues to develop. Discussion of these proposed roadway
improvements follows.

See Appendix C for year 2010 intersection capacity analysis.
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Roadway Improvements

Intersection 1 c

The Eastman Drive and Techne Center Drive intersection is shown to operate well with
the current roadway geometry. No roadway improvements are planned in this area. As
mentioned previously in this report, street lighting can be added to this intersection but
this task is not as simple as first expected and the associated cost is higher as well due
to the overcrowded condition of the existing underground electrical network.

In addition to the street
lighting enhancement,
upgrades to the signs and
pavement markings would
provide for clearer definition
of the intersection.

Overhead flashing lights are
typically reserved for high
speed, high accident
intersection locations. A
better alternative for this
intersection would be the new
stop sign technology which
includes bright, flashing, LED
lights built into the sign itself.
Not only is this alternative
more aesthetically pleasing
than the overhead flashers,
but it is a better application
for this intersection and is
less costly to install and
maintain.
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Intersection 2 o

Implementing the improvements mentioned for Intersection 1 will address
immediate needs, but when the 1,000 TCS employee growth milestone is
reached Intersection 2 will experience a degradation in Level of Service.

Our analysis shows that the addition of a second right turn lane on westbound
Eastman Drive will allow traffic to flow more efficiently through the intersection,
increasing the intersections Level of Service.

This extra lane will solve the issue of moving traffic efficiently from Eastman
Drive and would require that changes be made to the operation of the traffic
signal as well.

Under current conditions, traffic from both SR 450 and Eastman Drive have a
green light at the same time, which, as we understand, leads to potential
conflicts between vehicles turning left from SR 450 and those attempting to
leave Eastman Drive. With the new geometry these movements are required to
be separated because the dual right turns from Eastman Drive would leave no
room for the opposing left turns. This change would eliminate the potential
conflict that exists today.

Granting separate green times to Eastman Drive and SR 450 will reduce the
amount of available green time for US 50 traffic. This change will lead to a
degradation of the traffic flow through the US 50 corridor, which leads to
discussion of roadway improvements on US 50 between Intersections 2 & 3.

15



Segment 2/3 o . o

As mentioned previously, making improvements to Intersection 2 will solve some of
the issues in this area, but at the same time this will create additional delay for US 50
traffic. The close proximity of signalized intersections dictates that this section of the
US 50 corridor be looked at as a whole in order to promote efficient travel through the

corridor.

Our analysis shows that creating two lanes in each direction in this area will serve
to increase capacity and improve the speed and efficiency in which vehicles travel

through this section. The curve just south

of Whitney Drive would also be
straightened which will increase visibility
and is expected to further increase the
safety of the corridor.

With a second southbound lane in place, a
second westbound right turn lane can be
added to the SR 450 approach at
Intersection 2. This will allow more traffic
to move through the intersection in a
shorter amount of time which will free
some green time for US 50 traffic.

The second northbound lane is required to
provide additional northbound capacity to
SR 450/1-275 that will offset the decrease
in green time at the Eastman Drive/SR
450 intersection (Intersection 2) as
described previously.

In  additon to physical roadway
improvements, the three existing traffic
signals on US 50 in this area should be
coordinated either via hardwire or
radio interconnect. This will allow all
three intersections to work in harmony,
preventing drivers from having to make
multiple stops as they attempt to progress
through this corridor.

16



Intersection 3 o

As part of the US 50 corridor improvements, the intersection of US 50 and
Techne Center Drive would only require improvements to the north leg, where
the second northbound and southbound lanes would begin and end. This

additional capacity allows the intersection to operate at an acceptable
level of service during

the peak hours. o T T e E Y

Upgrading the traffic
signal  operation and
coordinating this signal
with the two existing
signals to the north will
serve to enhance the
progression of traffic
through the area.

New street lighting would
be added to the
intersection and included
as part of the traffic
signal upgrade.
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Intersection 4 0

The intersection of US 50 & Westbound SR 450 is found to operate very efficiently. The
majority of traffic passing through this intersection are vehicles turning left from US 50
onto SR 450. The existing double left turn lanes help this traffic to move quickly through
the intersection. This left turn traffic stops only for a short time while the smaller traffic
volumes from the

north on US 50 are
permitted to pass
through the
intersection.
Northbound US 50
traffic is allowed to
free flow through the
intersection as there
are no conflicting
movements to these
vehicles.

No improvements
are necessary at
this intersection.
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Roadway Improvements

Cost Estimates

The improvements mentioned in this report could be separated into three phases,
addressing the immediate needs of the area first and then progressing to the next
phases as the TCS staff continues to grow making the need for these next phases more
essential.

Phase |

Phase | would address the improvements to Intersection 1 — Eastman Drive and Techne
Center Drive. This would consist of the installation of new pavement markings, including
stop bars, the installation of new LED stop signs on all four approaches, and street
lighting for enhanced visibility at the intersection itself as well as aesthetic decorative
lighting for the entire length of Eastman Drive. The estimated cost of constructing
Phase | is $235,000.

Phase I

Our analysis shows that the Level of Service at Intersection 2 — US 50 & Eastbound SR
450/Eastman Drive will begin to deteriorate as the TCS site becomes fully staffed. For
this reason, Phase Il would address the reconstruction of this intersection, including the
additional turn lane and upgrades to the traffic signal. The estimated cost of
constructing Phase Il is $394,000.

Phase Il

Phase Il will complete the area improvements with the reconstruction of US 50
between Intersections 2 & 3. This includes the realignment of the existing roadway and
the widening to two lanes in each direction. Upgrades to the traffic signal at Intersection
3 — US 50 & Techne Center Drive are also included. The estimated cost of constructing
Phase Il is $1,170,000.

The Grand Total for all three phases is $1,799,000. These estimates are established in
2008 dollars and were calculated based upon 2-dimentional line work and knowledge of
the existing area. These estimates may require some adjustment after a field survey
and detailed design work are completed.

A breakdown of these cost estimates can be found on the following pages.
19



CLERMONT COUNTY ENGINEER ENGINEERS ESTIMATE US 50 PHASE |
LIGHTING
SIGNAGE/STRIPING

TOTAL
REF ITEM QUANTITY UNIT DESCRIPTION COST PROJECT TOTAL
ROADWAY
PAVEMENT MARKINGS & SIGNAGE
1 630 1 LS. SIGNAGE $8,000.00 $8,000.00
2 644 1 LS. PAVEMENT MARKINGS $3,000.00 $3,000.00
SPECIAL 1 LF. LIGHTING CONDUIT/WIRING $50,000.00 $50,000.00
4 SPECIAL 18 Each LIGHT POLES $7,500.00 $135,000.00
TOTAL $196,000.00
20% CONTINGENCY $39,200.00

TOTAL CONSTRUCTION COST| $235,200.00




CLERMONT COUNTY ENGINEER ENGINEERS ESTIMATE US 50 PHASE I
INTERSECTION TURN LANES
SIGNAL MODIFICATIONS

TOTAL
REF ITEM QUANTITY UNIT DESCRIPTION COST PROJECT TOTAL
24 301 300 CU. YD. BITUMINOUS AGGREGATE BASE, PG 64-22 $115.00 $34,500.00
25 304 225 CU.YD. | AGGREGATE BASE $55.00 $12,375.00
26 407 150 GALLON | TACK COAT $1.25 $187.50
27 448 75 CU.YD. | ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE 2, PG 64-22 $135.00 $10,125.00
28 448 75 CU.YD. | ASPHALT CONCRETE SURFACE COURSE, TYPE IH, PG 64-22 $135.00 $10,125.00
MAINTENANCE OF TRAFFIC
29 614 1 LS. MAINTAINING TRAFFIC, AS PER PLAN $25,000.00 $25,000.00
PAVEMENT MARKINGS & SIGNAGE
30 630 1 L.S. SIGNAL MODIFICATION $75,000.00 $75,000.00
31 630 1 LS. SIGNAGE $5,000.00 $5,000.00
32 644 1 LS. PAVEMENT MARKINGS $5,000.00 $5,000.00
34 SPECIAL 1 L.S. UTILITY RELOCATION $25,000.00 $25,000.00
35 623 1 LS. CONSTRUCTION LAYOUT STAKES $10,000.00 $10,000.00
36 624 1 L.S. MOBILIZATION $10,000.00 $10,000.00
TOTAL $328,457.50
20% CONTINGENCY $65,691.50
TOTAL CONSTRUCTION COST| $394,149.00




CLERMONT COUNTY ENGINEER

ENGINEERS ESTIMATE

US 50 PHASE I

INTERSECTION TURN LANES
SIGNAL MODIFICATIONS

TOTAL
REF ITEM QUANTITY UNIT DESCRIPTION COST PROJECT TOTAL
ROADWAY
1 201 1 L.S. CLEARING AND GRUBBING $5,000.00 $5,000.00
2 202 1 L.S. PIPE REMOVED, 24" AND UNDER & STORM REMOVAL $2,000.00 $2,000.00
3 203 500 CU. YD. EMBANKMENT $15.00 $7,500.00
4 203 1000 CU. YD. EXCAVATION NOT INCLUDING EMBANKMENT (INCLUDES PVMT) $20.00 $20,000.00
5 203 100 CU. YD. UNDERCUT, REPLACE W/COMPACTED 304 $50.00 $5,000.00
6 204 5 HOUR PROOF ROLLING $100.00 $500.00
7 204 1300 SQ. YD. SUBGRADE COMPACTION $1.25 $1,625.00
8 659 200 CU. YD. TOPSOIL $25.00 $5,000.00
9 606 200 L.F. GUARDRAIL, TYPE 5 $20.00 $4,000.00
10 609 1000 L.F. CONCRETE CURB, TYPE 6 (INCLUDING UNDERDRAINS) $25.00 $25,000.00
EROSION CONTROL
11 207 1500 SQ. YD. SEEDING AND MULCHING $1.50 $2,250.00
12 207 250 LIN. FT. PERIMETER FILTER FABRIC FENCE $2.00 $500.00
13 207 50 LIN. FT. FILTER FABRIC DITCH CHECKS $5.00 $250.00
14 832 1 L.S. STORM WATER POLLUTION PREVENTION PLAN $2,500.00 $2,500.00
15 832 1 L.S. EROSION CONTROL $2,500.00 $2,500.00
DRAINAGE
16 601 2 CU. YD. ROCK CHANNEL PROTECTION, TYPE B, WITHOUT FILTER $85.00 $170.00
17 602 0.5 CU. YD. CONCRETE MASONRY $700.00 $350.00
18 603 100 LIN. FT. 15" CONDUIT, TYPE B $60.00 $6,000.00
19 603 100 LIN. FT. 18" CONDUIT, TYPE B $65.00 $6,500.00
20 603 50 LIN. FT. 24" CONDUIT, TYPE B $80.00 $4,000.00
21 604 2 EACH CATCH BASIN, NO. 2-2-A $1,250.00 $2,500.00
22 604 1 EACH MANHOLE, NO. 3 $2,000.00 $2,000.00
23 604 2 EACH MANHOLE ADJUSTED TO GRADE $500.00 $1,000.00

PAVEMENT




CLERMONT COUNTY ENGINEER ENGINEERS ESTIMATE US 50 PHASE Il
WIDENING FROM
EASTMAN TO TECHNE CENTER

TOTAL
REF ITEM QUANTITY UNIT DESCRIPTION COST PROJECT TOTAL
ROADWAY
1 201 1 L.S. CLEARING AND GRUBBING $10,000.00 $10,000.00
2 202 1 L.S. PIPE REMOVED, 24" AND UNDER & STORM REMOVAL $500.00 $500.00
3 203 2500 CU. YD. EMBANKMENT $15.00 $37,500.00
4 203 7000 CU. YD. EXCAVATION NOT INCLUDING EMBANKMENT (INCLUDES PVMT) $20.00 $140,000.00
5 203 400 CU. YD. UNDERCUT, REPLACE W/COMPACTED 304 $50.00 $20,000.00
6 204 10 HOUR PROOF ROLLING $100.00 $1,000.00
7 204 5000 SQ. YD. SUBGRADE COMPACTION $1.25 $6,250.00
8 659 750 CU. YD. TOPSOIL $25.00 $18,750.00
9 606 400 L.F. GUARDRAIL, TYPE 5 $20.00 $8,000.00
10 609 2000 L.F. CONCRETE CURB, TYPE 6 (INCLUDING UNDERDRAINS) $25.00 $50,000.00
EROSION CONTROL
11 207 2500 SQ. YD. SEEDING AND MULCHING $1.50 $3,750.00
12 207 1250 LIN. FT. PERIMETER FILTER FABRIC FENCE $2.00 $2,500.00
13 207 75 LIN. FT. FILTER FABRIC DITCH CHECKS $5.00 $375.00
14 832 1 L.S. STORM WATER POLLUTION PREVENTION PLAN $2,500.00 $2,500.00
15 832 1 L.S. EROSION CONTROL $2,500.00 $2,500.00
DRAINAGE
16 601 3 CU. YD. ROCK CHANNEL PROTECTION, TYPE B, WITHOUT FILTER $85.00 $255.00
17 602 0.5 CU. YD. CONCRETE MASONRY $700.00 $350.00
18 603 100 LIN. FT. 15" CONDUIT, TYPE B $60.00 $6,000.00
19 603 100 LIN. FT. 18" CONDUIT, TYPE B $65.00 $6,500.00
20 603 150 LIN. FT. 24" CONDUIT, TYPE B $80.00 $12,000.00
21 604 2 EACH CATCH BASIN, NO. 2-2-A $1,250.00 $2,500.00
22 604 1 EACH MANHOLE, NO. 3 $2,000.00 $2,000.00
23 604 2 EACH MANHOLE ADJUSTED TO GRADE $500.00 $1,000.00
PAVEMENT




CLERMONT COUNTY ENGINEER ENGINEERS ESTIMATE US 50 PHASE Il
WIDENING FROM
EASTMAN TO TECHNE CENTER

TOTAL
REF ITEM QUANTITY UNIT DESCRIPTION COST PROJECT TOTAL

24 301 1500 CU.YD. | BITUMINOUS AGGREGATE BASE, PG 64-22 $115.00 $172,500.00
25 304 1225 CU.YD. | AGGREGATE BASE $55.00 $67,375.00
26 407 550 GALLON | TACK coaT $1.25 $687.50

27 448 225 CU.YD. | ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE 2, PG 64-22 $135.00 $30,375.00
28 448 425 CU.YD. | ASPHALT CONCRETE SURFACE COURSE, TYPE IH, PG 64-22 $135.00 $57,375.00

MAINTENANCE OF TRAFFIC
29 614 1 LS. MAINTAINING TRAFFIC, AS PER PLAN $75,000.00 $75,000.00
PAVEMENT MARKINGS & SIGNAGE
30 630 1 L.S. SIGNAL MODIFICATION $75,000.00 $75,000.00
31 630 1 LS. SIGNAGE $10,000.00 $10,000.00
32 644 1 LS. PAVEMENT MARKINGS $10,000.00 $10,000.00
33 SPECIAL 2500 SF. RETAINING WALL $35.00 $87,500.00
34 SPECIAL 1 LS. UTILITY RELOCATION $25,000.00 $25,000.00
35 623 1 LS. CONSTRUCTION LAYOUT STAKES $10,000.00 $10,000.00
36 624 1 LS. MOBILIZATION $20,000.00 $20,000.00
TOTAL $975,042.50
20% CONTINGENCY $195,008.50
TOTAL CONSTRUCTION COST| $1,170,051.00




Trip Generation
1,000 Additional TCS Employees

The ITE Trip Generation Manual was used to determine the number of trips generated
by the addition of 1,000 employees to the TCS site. ITE 710 — General Office shows
that the AM Peak hour would gain 480 additional trips; 423 entering, 57 exiting.
Likewise, the PM Peak hour shows an increase of 460 trips; 78 entering, 382 exiting.

The TCS building currently contains a modeerate number of employees and there are
several operational office buildings adjacent to the Eastman Drive & Techne Center
Drive intersection. Because these current employee trips are generated from the same
location as the additional TCS trips, current turning movement percentages at each
intersection were used to distribute the additional TCS trips throughout this system.

See Appendix E for Trip Generation and Turn Movement Diagrams
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Intersection Capacity Analysis

Year 2010 — Proposed Geometry

Analysis shows that the worst of the existing intersections in this network under existing
roadway conditions is Intersection 2 — US 50 & Eastbound SR 450/Eastman Drive.

The additional traffic added by the new TCS employees increases the overall volumes
of the intersection to very near capacity. Installing additional lanes at the intersection will
allow more vehicles to pass through during a given amount of green time, therefore
reducing the delay experienced and increasing the Level of Service.

Our analysis indicated that the addition of a second eastbound turn lane and a second
westbound turn lane would allow traffic to move more efficiently through this
intersection. The Level of Service can be improved from LOS E to LOS C in the PM
Peak with the addition of these turn lanes.

The Level of Service rating is improved at Intersection 3 — US 50 & Techne Center
Drive in the AM Peak, changing from LOS C to LOS B. The additional lanes north of this
intersection allow traffic to move more efficiently to and from the north.

Intersections 1 and 4 receive no roadway geometry improvements and therefore
experience no change in their already above average Levels of Service.

Fully Staffed TCS Opening Day LOS — With Roadway Improvements

AM Peak PM Peak

Reference )
Intersection Improved Improved
Number
Geometry Geometry
Eastman Drive & Techne Center C B
c Drive
US 50 & Eastbound SR 450/Eastman C C
o Drive
o US 50 & Techne Center Drive B D
0 US 50 & Westbound SR 450 B B
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Intersection Capacity Analysis

Year 2030 — Existing Geometry

It is standard procedure to review the roadway conditions 20 years past the anticipated
construction date to ensure that any improvements made will provide benefit beyond
the immediate future. Background traffic is anticipated to grow at a rate of 1% per year.
Traffic volumes on Eastman Drive and Techne Center Drive are controlled by the
number of employees and are therefore expected to remain the same as 2010 in our
scenario.

The table below shows the expected Levels of Service in the year 2030 if no
improvements are made to the existing roadway.

Fully Staffed TCS Year 2030 LOS — Existing Roadway Conditions

Referen AM Peak PM Peak
eterence Intersection Existing Existing
Number

Geometry Geometry

c Eastman Drive & Techne Center C B

Drive
o US 50 & Eastbound SR 450/Eastman C F
Drive
o US 50 & Techne Center Drive C E
0 US 50 & Westbound SR 450 B B
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Intersection Capacity Analysis

Year 2030 — Proposed Geometry

Results of our analysis indicate that while the Levels of Service do deteriorate slightly
over this 20 year timeframe, all intersections will still operate at an acceptable LOS with
the proposed roadway improvements in place.

Intersection 1 is found to operate very efficiently with no change in Level of Service
even with a 20 year growth in traffic volumes. No improvements are planned for this
intersection and none are necessary in the year 2030.

The Levels of Service at intersections 2 & 3 are shown to be at a LOS D with the 20
year increase in background traffic volumes. This is no change for Intersection 3 and a
slight decline for Intersection 2 from LOS C in the year 2010. These Levels of Service
are perfectly acceptable for an Urban Collector such as US 50.

The results for Intersection 4 — Eastman Drive & Techne Center Drive would not be
expected to change from the year 2010 because these volumes are largely destination
driven, meaning that there is little pass-thru traffic at this intersection. Until such a time
when additional employees are added to the campus, traffic volumes would not be
expected to increase over 2010 numbers.

Fully Staffed TCS Year 2030 LOS — With Roadway Improvements

AM Peak PM Peak
Reference )
Intersection Improved Improved
Number
Geometry Geometry
c Eastman Drive & Techne Center C B
Drive
o US 50 & Eastbound SR 450/Eastman C D
Drive
o US 50 & Techne Center Drive C D
0 US 50 & Westbound SR 450 B B

28




Accident Analysis

A typical accident analysis reviews data from the three most recent complete years. Our
office has maintained a database of all accidents recorded in Clermont County since
1996. Results of a database search for all accidents between 2005 and 2007 are shown
below.

Accidents are often compared in terms of an accident rate. For instance, if an
intersection averages 10 crashes over 3 years and has an average daily traffic count
(ADT) of 20,000 vehicles, this intersection would have a very low accident rate of 0.46
accidents per million entering vehicles (acc/mev). However, 10 crashes in 3 years at an
intersection with an ADT of 2,000 vehicles would yield a high accident rate of 4.57
acc/mev. A rate of 1 acc/mev is considered a typical average rate.

Accident analysis in the area of US 50, Eastman Drive, and Techne Center Drive shows
that accident rates are quite low compared to other urban intersections in our area.
Please see the accident table on the following page.

In cases with high accident rates, it is often possible to observe trends in the data and
as a result it can sometimes be determined that specific improvements can be made
which will have a direct impact on reducing the number off accidents at a particular
location. For example, an area with a high percentage of crashes occurring in the dark
may benefit from having street lighting installed if there were no other apparent factors
in those crashes.

2005-2007 Accidents

Reference Intersection Number of | Accident Rate
Number Accidents
Eastman Drive & Techne Center 1 0.14 acc/mev
c Drive
o US 50 & Eastman Drive/SR 450 18 0.55 acc/mev
o US 50 & Techne Center Drive 1 0.05 acc/mev
0 US 50 & WB SR 450 1 0.09 acc/mev
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Accident rates are very low in this area and there are no noticeable trends in the data.
As much as we strive to reduce the accidents and increase the safety for motorists in
Clermont County, factors such as driver inattention will always be present making it
nearly impossible to ever be accident free.

Enhancing the roadway geometry and improving the traffic signal timing will improve
traffic flow through the area and should help to further improve the safety. As mentioned
previously in this report, the upgrades to Intersection 2 — US 50 & SR 450/Eastman Drive
will separate the existing Eastman Drive traffic from the opposing left turn traffic,
eliminating any potential conflict between those movements.

The addition of street lighting, LED stop signs, and painted stop bars at the intersection
of Eastman Drive & Techne Center Drive will help to ensure that the accident rate
continues to remain low at this location even with the expected increase in traffic
volumes.
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Appendix A

Existing Traffic Volumes



0 0 0 0 0 0 0 0 0 0 0 0 0 .0 o .0 0- 0 0 L jueg %
0 0 0 0. 0 .0 0 0 0 - 0 0 0 1] 0 0 0 0 . 0 0 0 0 | jueg
00l 0 . 0 0 0 0 00l ) 00} 00L 0 0 -0 0 0 0 001 0 0 oot 00} p3ayysun %
~.00s¥ 0 -0 0 0. 0 . 8EVE 0 GELZ €0EL O 0 0 . 0 0 0 290 .0 0 €69 69€ payiysun
0 0 "0 0. 0 14 )2 0 v'iv 6C 0 0. 0 0 0 0 X4 0 0 'Sl 8 % Iel1oL
0 0 0" 0- ’ 0 129 6°2¢ 0 0 0 0 0 0 0 €69 -~ L've % Yoiddy
00sy 0 0 0. 0 0 8EVE 0 gelz €oek O 0 0 0 0 0 2901 0 0 €69 69¢€ ejol pueio
SzsL |0 0 0 0 0 .|sézk 0  .658 98y 0 0 0 0 0 0 082 0 0 gL IS feoL
6.¢ 0 0 0 0 -0 44 0 ek 98 -0 0 0 .0 0 0 €5 0 0 g€ - 8l Wd S$:S0
~Lie 0 0 0 0 0 962Z. 0 191 68 0 0 0 0 -0 0 i} 0 0 1414 cl Wd 0€:60
2414 0 0 0 0 0 68€ 0 192 cel 0 0. 0 0 0 0 g9 0 0 1] oL Wd §1:60
(82174 0 0 0 0 0 ey 0 g6z lEl 0 0 0 o -0 0. A 0 0 oy L) Nd 00:S0
L9LL 0 0 0 0 0 288 .0 . 085 20€ 0 0 0 0 0 0 6.¢ 0 0 861 18 lejol
[R5 0 0 0 [1] 0 0le 0 ¢l 86 .0 0 Y 0 0 0 [¥2 0 -0 0s ¥4 Wd S¥:v0
8EEC 0 0 0 0 0 €lC - 0 712 86 0 0 0 0 0 .0 S9 - 0 0 514 A" Wd 0€:¥0
182 0 0 0 0 0 | 26l 0 2144 9 0 0 -0 0 0 0 68 0 0 19 8¢ Wd SL:v0
X074 0 0 0. 0 0 yA43 0 S0l 44 0 0 0 0 0 0 1£°] 0 0 6€ " Sl Wd 00:%0
¥ ¥y ¥<mmm £ 2
ov8 0 0 0 0 0 28s - 0 6lE €9¢ 0 o -0 0 0 0 85C 0 0 081 .wn 1ejoL
cll 0 0 0 0 0 cli 0 1S 96 0 0 0 0 0 0 65 0 0 1474 Sl WV S:80
61 0 0 0 0 0 2143 0 6L 656 0 10 0 0 0 0 96 0 0 N 4 WV 0€:80
vZe 0 0 0 0 0 12°13 0 L6 1S 0 0 0 0 0 .0 0L 0 0 L £°] -9 WV G180
0se 0 0 0 0 0 YA -0 98 16 . 0 0 0 0 0 , 0 €L 0 0 VA4 9¢ WV 00:80
V.6 0 0 0 0 0 6.9 0 11€ 20€ 0 0 0 0 0 0 S6¢ -0 0 (441 15°1 lejol
9/¢ 0 0 0 0 0 29l 0 €L 68 ° 0 10 0 0 0 0 il 0 0 0l . 144 WY Sv:20
88¢ 0 0 0 0 0 474 0 oL g80L. O 0 0 0 0 0 9L 0 0 8€ 8¢ WV 0€:20
414 0 0 0 0 0 - 161 0 128 18 0 0 0 0 0 0 .S 0 0 9l v WV SL:20
961 0 0 0 0 0 801 0 8 L4 0 0 0 0 0 0 8Y 0 0 8l 0€ WV 00:20
|E101 W) | terol “ddv _ spad _aw._ _ Yy _Em_m leoL ddv | spad | 4o _ nyL _Em_m {ei0), -ddy _ spad _um._ _ nyy. _ by | teioL %< _ spad _um._ _ iy _ wbry | sWlj ueis
ISOM Wodd {inos woid jseg woid YHON Wolg
0S¥ AS 0s sn . ] 0S SN
I ueg - payiusun -pajulid SdnoI
|l : ON 8abed.
8002/5/Z : 91ed Hels
00000000 : 8pPOJ 8}S
gm 0SvdS®0SSN - sweN 3l SE 9 8 Em V® 2< 6 o“_ NV h

800T ‘G Areniqag

JUSWOAOJA SuTuIn,
0Sp dS 9M @ 05 SN




0 0 0 0 0 0 0 - -0 0 0 0 0 0 0 0 0 0 0. 0 0 0 1 Jued %
0 0 0 0 0 -0 0 -0 0 0 -0 0 0 0 0 0 0 0 0 0 0 1 jueq
001 001 0 001 001 001 001 -0 0 oor 001 001 0 001 0 001 001 0. 001 001 0 Paygysun %
LSLY [445% 0 789 69 1961 | OLET 0 0 95€C vl 865 0. "L 0 1§49 LIL 0 1Z1 96S 0 paygysun |
'Sy 0 101 69 6C - I'se 0 0 6t 0 £8 0 To 0 8 901 0 81 8’8 0 % IEI0L

0 612 'Sl £9 : 0 0 ¥'66 90 0 €1 0 L'86 0 691 1'e8 0 % yorddy
LSLY (4983 0 789 699 1961 0LET 0 0 9seT vl 86§ 0 L 0 1SS LIL 0 1T1 96S 0 [el0] pueld
S01T LyL 0 0£T 14! €05 v8L 0 0 8L [4 88¢ 0 [4 0 98¢ 981 0 9 081 0 j2An
(444 pLl 0 6t 0 GEl 971 0 -0 971 0 08 0 0 0. 08 [44 0 0 [44 0 Nd $¥:50
(137 91 0 (448 4 811 | SLI 0 0. €Ll [4 09 0 0 0 - 09 [44 0 [ |84 0 Nd 0€:50
009 £0T 0 pL. L el - | 6IC 0- 0 61T 0 ell 0 0 0 el S9 0 S 09 0 Wd §1:50
142 80¢ 0 SL S 8¢l 9T 0 -0 " $9T 0 Sel 0 [4 0 eel LE 0 0 LE 0 d 00:50
Lypl 6£9 0 LS 4! (1734 S6v 0 0 g6y T 0vl1 .0 I 0 6¢l €Ll 0 € 0L1 0 B0,
¥0S (34 0 £9 3 Skl 9L1 0 -0 9L1 0 8¢ "0 0 0 8¢ LS 0 0 LS 0 Nd S10
LTS 4 %4 0 4% 9 9Ll 861 0 0 961 [4 6t .0 I 0 8¢ 9s 0 [4 129 0 Wd 0€40
91y 761 0 [44 I 6v1 1z 0 0 IzZi 0 124 0 0 0 137 09 0 I 6S 0 Wd ST1:¥0

. ) wiox AVEIH wxn
7851 868 0 611 ST LS | 09y 0 0 . ¥Sb 9 114 0 [4 0 1T 102 0 gL - 8T 0 g0l
Let o8l 0 8T 54 [4 1 16 0 0 06 1 E 0 0 0 S 9s 0 81 8¢ 0 NV S+:80
(143 002 0- 9 89 901 201 0 0 ~ 101 1 6 0 I 0 8 8¢ 0 6 6T 0 WV 0£:80
6ty 44 0 1€ pL 124! I€l 0 0 ogr 1 S 0 I 0 14 ss 0 9T 6T 0 WV S1:80
LSy 69T 0 142 S9 991 9¢l 0 0 eel. € | v 0 0 0 14 [4% 0 174 [4% 0 IV 00:80
€291 878 0 9Ll 161 19% 1€9 0 0 L9 14 L 0 - 0 S LS1 0 6 - 8II 0 [eloL
06¥ T0t 0 L9 8L LS1 pIl 0 0 T € 14 0 1 -0 [ 0L 0 4 9S 0 WV S#:L0
:14% (214 -0 142 IS 871 YLl 0 0 €Ly 1 z 0 I 0 I (1% 1] or 6t 0 WV 0¢:L0
9LE w91 0 B t7 € . 68. 161 0 0 161 0 I 0 0 0 I [44 0 8 vl 0 WY S1:L0
67¢ ISI . -0 . bE 0t L8 [44} 0 0 [4]! 0 -0 0 - 0 0 0 9 0 L 6l "0 NV 00:L0
jsoh quf | [eog, ddy _ spad _coq . _ Yy _ WSng | =0l .&<.._ spad _auq _ _ nyy . _EmE. [ei0L, “ddy _ spad _aoq _ nyy - _ WAny | [moL ddy _ spad _coq _ uyy _ WSy | oWl] UelS
JSOM Wold . ynos wiosd jse3q woig , _ UHON woldj
05y US . S 0s sn Lo oAl uewisey 0S SN
: : S | Yueg - paylysun -pajulid sdnoio

R .oz_ abed
| 8002/G/Z : ©1ed Hels |
_ 4 00000000: ®POO NS . oo
80-G-¢ Uew)sel-0SyH¥SEIROSSN - dWeN 34, . - Wd9OIINd VY INV6OI NV L
: S o P - 800€ ‘S Areniqog :
* JUOWIAAOJA Surmung, -

9AIQ uenSE/0Sy S €I @ 0S SN




0

0 0 0 0 0 0. |0 0 0 0 0 0 0 0 0 0 0- 0 0 0 1 ued %
0 0 0 0 0o -0 0 0 00 0 . 0 o 0 0 0 0 0 0 0 0 0 1 yueg
00T 01 - 0 oor 0 00T [001 0 - 00l 00l O 0 0 0 0 0 00T 00l 0 00T - 00 | POUMSUN%
0505 681 "0 vl 0. sk, lovzz 0 [44 8IZC 0 0, 0. 0. 0 0 19z 10 LOEZ  €IE | peymysun

[ 0 vE 0 €0 |y 0 v0 6ty 0 0 00 0 0 618 0 0 ISy C9 | %IEoL

0 1’26 0 6L 0 T 6 0 : 0 0 0 0 0 0 88 611 | %uoddy
0s0s | 681 0 w1 0 s1 otz 0 (44 8IZZ 0 0 0 0 0 0 1oz 1 0 LOET €1 | lewoLpueiD
SLEI 89 0. 0 v 129 0z 619. 0 0 0 0 0 0 |989 1 0 L9 8§ TeloL,
SIT 74 0 € 0 T (4] 0. T 1§ 0 0 0 0 0 0 691 0 0 12 ST 4 WA S50
LTE 81. 0 L1 0 I Lt 0 0 e 0 0 0 0 0 0 B .0 0 v91 8l Wd 0£:50
S6€ €1 0 z 0 1 181 0 0 181 0 0: 0 0 0 0 102 I 0 881 Tl Wd S1:50
8LE £l 0 a0 I 1€2 0 1 0T 0 0 0 0 o o, vEL 0 0 e L Wd 00:50
0LEl LL 0 89 0 6 285 0o ¥ 8Ls 0 0 0 0 0 0 1L 0 0 €9 8 1eioL
SSE 44 0 w0 0 39| 0. T %1 0 0 0 0 0 0 8LT 00 r L Wd S0
8s¢g s 0 €1 0 4 ¢ LI I €8l 0 0 0 0 0 0 681 0 0 ss1 ¥ Wd 0E:70
62¢ L1 0 vl 0 € vzl 0o 1 € 0 0 -0 0 0 0 881 0 0 Ly Wd SI:70
8ze £z 0 6. 0 ¥ 611 0 1 81l 0 0 0 0 0 0 981 0 0 o1 91 Wd 00:70
wwk AVIUE wxx
6501 Lz 0 9z 0 ! 86€ 0 L 6 0 0 0 0 o0 vE9 0 0 v 0Ll | =0y
34 3 0 S 0 0 I8 0 0 8 0 0 0 0 0 0 8ET 0 0 BIT  0C NV 7780
we 8 0 L 0 I €6 0 0 €6 0 0 0 0 0o 0 Iyl 0 - 0 CENI - 8T AV 0€:80
897 s 0 s 0 0 101 0 L 001~ -0 0 0 0 0 0 291 0 0 svl LI WV S1:80
6l¢ 6 0 6 0 0 LI 0 9 1o 0 0 0 0 0 €61 0 0 8l Sp AV 0080
9Tl L1 0 91 0 1 6€9 0 6 089 0 0 0 0 0 0 065 0 0 €8y L01 | ImoL
SIE 8 0 z 0 T ISt 0 T 9T 0 0 0 0 0 0 91T 0 0 BLT 8¢ WV SPL0
61¢€ ¥ 0 ¥ 0 0 w1 0 z ol . 0 0 0 0 0 0 €L 0 0 8yl ST IV 0€:L0
Z43 € 0 € 0 0- 10z 0 1 0z 0 0 0 0 0 0 0zt 0 0 26 8z WV SI:L0
8z 4 0 z 0 0 st 0 1 w0 |0 0o - 0 0 0 18 - 0 - 0 9 9l WV 00:£0
oL [ | worddy [ spod [9eT | muL [WBR | wierddv | spd [eo1  [mul |8 | worddy | spad [9o1 | ™ML WBry | morddv [ spod el [mmui | wdny | SUWILL MEIS
- 1S9 WOdy YIN0S WoI] IS8 Wolj] )I0N woay
aApQ AWM L 0ssn . _ _ 0s sn
_ ., T7ueq - paRIsuq -pajuLig sdnord
}:  ONabed
800¢/L€/l - °keq Hels .. ,
_ 00000000 : °poQ &S : o _ o
80-16-1 ASUNYMBOS : BWEN 9IS INd9OINd v 2 INV 6 O AV L
| S 800 ‘1€ Arenuef

JUSWSAOIN ngh :
AU AWM % 0S SN




0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3ued %
0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. o 0 0 0 1 Sueg
001 001 0 00T 00 00T |00l 0 00T 00T 001 |00l 0 00T 00f . 001 |00l 0 00T 00T 00l PoUTSa %
6625 95¢ 0 95z 91 8 8081 .0 LL €61 861 | pI9 0 sel LI v | 1TsT 0 $§6  $081 791 | pagwsun

79 0 87 €0 9T . | %€ 0 ST 68C. Lt 911 0. s¢ €0 L3 CyA7 0 [5(1) Q7 Tt % E0L

0 6IL  SY 9€T 0 £ gys 11 0 w 8T TSL 0 144 9IL 9 % yoxddy
6625 95€ 0 95z 91 v8 8081 0 LL €€ST 861 | ¥I9 0 ser Ll 9y --| 125T 0 §ss  p081 791 [I0L pueID
€151 bl 0 801 L 62 3 0 9 V6T S 162 0 ss v €T | ELL 0 €€ LIl €l [eI0L
STE ¥4 0 91 0 g 8% 0 (4 53 i 47 0 8 I 33 V6l 0 ) €8T - 1 N S7°50
SLE LE. 0 1z z 8 7w 0 I 69 z 9 0 Tl 0 0§ 0T 0 z 061 T Wd 0€:50
8z 0§ 0 8¢ € 6 68 0 T 98 1 66- 0 61 z 8L 061 0 3 6L1 9 N S1:50
S6€ 9€ 0 AR / L 98" 0 1 8 1 88 0 91 1 I s81 0. 9 st ¥ Wd 0050
8s¥1 6€1 0 56 T 42 06€ .~ .0 9 e U 87 0 w L S0z |-soL 0 €€ 59 81 fe101
9L¢ T 0 0C 0 3 56 0 T 6 ¢ 43 0 Al I 65 7] 0 3 €T ¢ W S770
€l sy 0 13 0 vl 98 0 z 08 v 901 0 (174 v 78 9Ll 0 6 91 € d 0€:v0
£V 8¢ 0 0 I L 08 0 £ 9L I 9 0 61 z sz 6L1 0 8 191  of W S1:40
9z¢ 13 0 vl | 91 69 0 0 9. 09 0 14 0 6€ 991 0 L 951 € Wd 0040
sk AVEUE wokene
1901 8¢ 0 61 I 8 oLy 0 9z .09 06 61 0 ¥ z £l phs 0 867 -- I81  §9 feioL,
2z € 0 0 0 € Il 0 9 @ % ¢ 0 0 0 3 Z41 0 37 0% 0 WV S7:80
6£C 9 0 v 0 z S0l 0 v 88 e |9 0 z 0 v (44| 0 69 v Al AV 0£:80
354 o1 0 8 I 1 901 0 9 8 8l 8 0 1 1 9 I€1 0 5L ov 91 AV S1:80
67¢ 6 0 L 0 z 151 0 o1 g01. €€ |¢T 0 I i 0 L91 0 16 0s 9z AV 00:80
1921 4 0 ve 9 S L69 0 6¢ L9 16 0T 0 v v z 66v 0 161 Tz 9 [eioL
86t T 0 ot 0 4 (1}¥4 0 6l 59 TR ) 0 0 z 3 69T 0 89 0L 13 WV SHL0
61€ ) 0 L L z 951 0 6 8zr 6l L 0 (4 z £ oyl 0 s SL 61 WY 0€:L0
1€ vl 0 3 z I- £€T 0 o1 9l LT v 0 I 0 € 06 0 Ik4 43 1 WV S1:L0
£0T 6 0 9 € 0 |86 0 I 06 L. |t 0 1 0 1 6 0 4 v S WV 00:L0
[ oL g | mos iddy [ spod [yo1 | mml [WBpt | moLddy| spag [wor [ muL . [wdny | oy ddy [ spod [uoT | muL- [N | oL ddy [ spod Jyo1 |y [wdrg | SWIT MEIS
159A) WOIq . PINOS WoIy 3B WoIg , )I0N Wwoxy
I 49)UD UPR, ISIM - 0S SN . a(J 1)) Uy, 0s sn
. AEE T ueq - poRIysu[) -pajullg sdnoid :
.} : "ON ebed
8002/1€/1 - 8led Mels . . . ,
00000000 - ©pO) B8NS . o S
80-1€-1 y091%R0G : 8lweN 3|4 Wd9OIINd Y ®INV 6O NV L -
S 800C ‘1€ Arenuef i
JUSUIOAOA Suruang, -

AQ 19D AUYR Y, % 0s sn




0 0

0 0 0 0 0 0. |o 0 0 0 0 0 0 0 0 0 0 0 0 1 Aued %
0 0 0 0. 0 .0 |o 0 0. 0o 0o o 0 0 0 0 0 - 0 0 0 0 1 ueg

001 o1 .0 00T 00 00T [00T — 0 00T . 0of 0ol | 001 0. 001 0of._ o0or |00l 0 00T 001 . 001 | PoUmsUn%
. 09Z1 os -0 .86 Il 101 ol 0 01 sy g 991 0 sl V1. T . |vse -0 £ 6¢ zig. | pagwsun

437 0 89 %0l 8 . |SEl 0 s 9t 81 |[CEl 0 71 §ir _¢0 |18 0 70 Tt~ 8% | %E0L
0 €65 € v | 0 09 9t sel | - 0 6 868 Tl 0 g0 I 188 | % yorddy

0921 os o gee 1t 101 |oLl 0 0. sy € 991 0 st oMl T vse 0 £ 6€ zig | Imorpuen
$6¢€ 81 0 9 £ 6 2} 0° 19 I 0 68 0 8 1380 92z 0 0 €2 €0z |moL .
7 € 0 T T T [¢ LB 3 0 0 1 0 T o1 0 v 0 0 S ov Wd S50
98 € 0 z 0 I v 0 £ I 0 & 0 £ sT 0 Is - 0 0 v Ly Wd 0£:50
66 8 0 4 I S 61 0 61 0 0 64 0 1 0c 0 s 0 0 v Ly Wd §1:50
ol v 0 1 1 T vE 0 v 0 0 67 0 £ 9% 0 6L 0 0 o1 69 d 00:50
1£2 91 0o T ¥ 6€ 0 € T 4 £9 0 9 S 0 €1l 0 1 s1 L6 12101,

(4] 3 0 4 0 T 41 0 1 0 & 0 T 4l 0 73 0 0 v 0t Wd S770
18 s 0 € I 1 8 0 L 0 I sz 0 | vz 0 £ - 0 1 9 9€ d 0€:+0
6¢ S 0 S 0 0 L 0 9 0 1 €1 0 4 1 0 vl 0 0 z z Wd S0
6v £ 0 0. I 4 zl 0 1 10 u 0 4 o1 0 w 0 0 € 61 Wd 00:40

sk AVEUH woaen

18€ 91¢ 0 L6l 8L ¥ £y 0 s 92 u 1 0 0 6 4 1 0 (A 8 [BIoL

58 VL 0 9 i€ L 9 0 T ¢ (4 2 0 0 ¥ 0 T 0 0 0 T WV S7780.
89 €5 0 62 €1 oo 0 I L £ I 0 0 1 0 € 0 I 0o -z AV 0€:80
$01 8 0 9 v ST 0 4 L 9 £ 0 0 4 1 v 0 | z IV S1:80
vzl Lot 0 89 0t 61 1 0 I 6 1. ¢ 0 0 4 1 £ 0 0 0 £ LV 00:80
£5C 0z 0 szl 8 |9 0 i 91 6 £ 0 1 4 0 v 0 0 0 v 210

zo1 76 0 €% £ 0z [¢ 0 0 v T [0 0 0 0 0 € 0 0 0 £ WV S0
9L 99 0 . vl 1 8- 0 0 s £ 4 0 I I 0 0 0 0 0 0 WV 0€:L0
19 1s 4 1 £ |8 0 I ¥ £ 1 0 0 | 0 1 0 0 0 1 WV SI:L0.
pl 6 0 v z £ g 0 0 £ z  |o- 0 0 0 0 0 . 0 - 0 0. 0 WV 00:L0
oL wy | meddv [ spad [UOT | WL | WBR | woLddv.[ spd [UOT [muL | WER | wevddy [spod [ueT  [nuL [ W8N | mou@y [spd [wo1 [mun [y | SUILL MEIS

. - IS3A\ WoAg qynos woiy JS8Y WIoI] ] 30N Wwoag
(] usulSey I([ 1)U Uy, - IF _ 1@ ywung PY £8p\ 1on33g
, T Yueq - paiusu[] -pajuplg sdnoxn
. L : ON abed
800¢/8¢/C - °jed Hels

00000000 :. 8p0D 3XS

80-82-¢ UBW]SEIRIejua0auyoa] : aweN 3ji4-

N9 OV Y BNV 6 VIV L
- 800T ‘8T Arenigo
JUSWIOAON Supuiny, -
“I(] ueunSe % “I( 1IUI) UYRI Y,




Appendix B

Signal Warrant Analysis



Intersection Signal Warrant Analysis

Ciermont County Engineer
2381 Clermont Center Drive
Batavia, Ohlo 45103
(513) 732-8857

Clty/Twp. Miami Twp : : : SlteCode: 1
Location:’ Eastman & Techne Center : _ Count Date: 6/30/1905
c Anatal X .

. ¥

Hourly Volumes

Start - {minor street)
Time - Hour Volume

EB Eastman

SB Better Way
(minor street)
Hour Volume

NB Techne Center
(major strest)
Hour Volume

WB Summit Dr
{major strest)
Hour Volume

Intsct

3

6:00am .0
7:00am 26
8:00am :
9:00am
10:00am
11:00am | -
12:00pm
1:00pm

w
3
oooooggooqoooo{:,

luteruc!lon Data

cocococofBococoocoiwe

No. of approaching traffic lanes on ma]tx st
No. of approaching traffic lanes on minor st. .
Number of intersection approaches:

85th percentile major-street speed (mph):

Rural or Urban area? (R or U)

MUTCD WARRANT ANALYSIS

CRH ==

[
220
316

4]

-X-N-N-N-I-N-N-N-N-N-N-]

0
4

Zooococooo

-
@ W

QOOOOB

o

a2

Warmant 1, Condition A - Minimum Vehicular Valume
Malor strest volume requirement: 600
Minor strest volume requirement: 150

Warrant hours required:
Warrant hours met:
Condition Amet?

8
(]
NO

Warrant'1 Condition B - Interruption of Continuous Tratflc
Major street volume requirement: 750
Minor strest volume requirement: 75

Warrant hours required:
Warrant hours met:
Condition B met?

. Warrant 1 met?

8
0
NO

NO

Warrant 2, Four-Hour Vehlicular Volume '
(SEE FOUR HOUR VOLUME WARRANT CURVE, FIGURES 4C-1, 4C-2 - NEXT PAGE)

Warrant hours required:
Warrant hours met: -
Warmant 2 met?

Warrant 3 - Paak Hour

4
0
NO

(SEE PEAK HOUR VOLUME WARRANT CURVE, FIGURES 4C-3, 4C-4 - NEXT PAGE)

Warrant hours required:
Warrant hours met:
Warrant 3 met? -

0
NO

Warrant 4 - Pedestrian Volume
100 or more crossing for each of any 4 hours? (Y/N)

180 or more crossing during any

Number of gaps/hour with adequats length for pedestrian crossing?

Warrant 4 met?

Wamant 5 - School Croasing

1 hour? (YN)

Is this signal near or part of a school cros.{lng? (YMN)

Warrant 5 met?

Warrant 6 - Coordinated Signal System ’
Is signal to be used to control progressive movement throughout a system? (Y/N)

. Warrant 6 met?

Warrant 7 - Crash Experience

N
N
na
NO
N
NO

No. of intarsection accidents within a one-year peflod susceptible to conectlon bya traffc signal (# or N/A):

Wananl 7met? -

Warrant 8 - Roadway Network

Is slgnal to be used to control progressive movement throughoul a roadway network? (Y/N)

Warrant 8 met?

Page 10 4

wa
NO




Intersection Signal Warrant Analysis

Clermont County Engineer
- 2381 Clermont Center Drive
Batavla, Ohlo 45103
(513) 732-8857
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Intersection Signal Warrant Analysis
Clermont County Engineer
2381 Clermont Center Drive
- Balavia, Ohlo 45103
(513) 732-8857
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Warrant 3, Peak Hour
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Appendix C

Intersection Capacity Analysis - 2010



HCS+: Signalized Intersections Release 5.2

Analyst: JPE Inter.: US 50 & US 450
. Agency: : Area Type: All other areas
~Date: 3/3/2008 Jurisd: ODOT
Period: AM Peak : Year - : 2010
Project ID: Existing Conditions
E/W St: US 450 Westbound ' N/S St: US 50

SIGNALIZED INTERSECTION. SUMMARY

Eastbound Westbound " Northbound Southbound
L T ‘R L T R L T R L T R
No. Lanes .0 0 0 0 0 0 2 1 0 0 1 0
LGConfig ' L T TR
- Volume . - 400 320 214 153
Lane Width ‘ : 12.0 12.0 12.0
RTOR Vol | - E 0
Duration 0.25 - Area Type: All other areas
_ Signal Operations
- Phase Combination 1 -2 3 4 | 5 6 7 8
EB Left o NB Left P
Thru -~ = Thru P
Right . ' Right
_ Peds ' o Peds
WB Left . _ SB -Left
Thru’ : ' ' Thru P
Right ' ' Right P
Peds v Peds
NB Right ' , : ' EB Right
SB  Right : WB Right :
Green - : . 21.0 20.0
Yellow - o . 3.0 3.0
All Red . _ 2.0 1.0
: . Cycle Length: 50.0  secs
i Intersection Performance Summary _
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate :
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
Westbound
Northbound A
L 1402 3505 0.32 0.40 10.9 ‘B
T 760 1900 0.47 0.40 13.1 B 11.9 B
Southbound
TR 753 1793 0.54 0.42 13.7 B 13.7 B

Intersection Delay = 12.5 (sec/veh) Intersection LOS = B




HCS+: Signalized Intersections Release 5.2

Analyst: JPE Inter.:

Agency: Area Type: All o
Date: 3/3/2008 Jurisd: ODOT
Period: PM Peak Year - : 2010

‘Project ID: Existing Conditions

E/W St: US 450 Westbound

N/S St: US 50

SIGNALIZED INTERSECTION SUMMARY

US 50 & US 450

ther areas

Signal Operations

Eastbound Westbound Northbound Southbound |

L T ‘R L T R L T R L T R |

: |

No. Lanes 0 0 0 0 0 0 2 1 .0 o 1 o |
LGConfig L T TR

- Volume 1169 508 - 190 57 |

Lane Width 12.0 12.0 12.0 |

RTOR Vol 0 |

Duration 0.25 '~ Area Type: All other areas

~ Phase Combination 1 -2 3 4 5 6 7 8
EB Left NB Left P
Thru Thru P
Right Right
) Peds Peds
WB' Left SB ‘Left
Thru Thru P
Right Right P
Peds Peds
NB Right EB Right
SB  Right WB Right i
Green 22.0 29.0
Yellow 3.0 3.0
All Red 2.0 1.0
: , . Cycle Length: 60.0 secs
. Intersection Performance Summary. S
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate : .
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
Westbound
Northbound
L 1694 3505 0.77 0.48 16.1 B
T 918 1900 0.61 0.48 14.5 B 15.6 B
Southbound
TR 675 1841 0.41 0.37 15.9 B 15.9 B
Intersection Delay = 15.7 (sec/veh) Intersection LOS = B




HCS+:
Analyst: JPE
. Agency:
Date: 3/3/2008

Period: AM Peak
Project ID: Existing Conditions
E/W St: US 450 Eastbound

Signalized Intersections Release 5.2

Inter.: US 50 & US 450
Area Type: All other areas
Jurisd: ODOT

Year 2010

N/S St: US 50

_SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound Northbound Southbound
L T ‘R L T R L T R L T R
No. Lanes o1 1 1 1 2 0 2 .1 1 1 0
LGConfig L T R L R T R L T
- Volume 176 538 461 -|18 46 627 8 111 118
Lane Width |12.0 12.0 12.0 ]12.0 12.0 12.0 12.0 [12.0 12.0
RTOR Vol C 0 | 0 0
Duration 0.25 ' Area Type: All other areas
_ Signal Operations
~ Phase Combination 1 2 3 4 5 6 7 8
EB Left P P ) NB Left
Thru =~ =~ . P P Thru : P
Right P P Right P
, Peds Peds :
WB' Left P SB Left P P
Thru : o Thru P
Right P Right
Peds : Peds
NB Right EB Right P
SB" Right : WB Right
Green - - 17.5 12.7 5.0 19.8
Yellow - 0.0 3.0 3.0 3.0
All Red : 0.0 2.0 2.0 2.0
: Cycle Length: 70.0 secs
‘ Intersection Performance Summary '
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate :
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 779 1805 0.25 0.43 13.5 B
T 820 1900 0.73 0.43 22.2 C 16.7 B
R 927 1615 0.55 0.57 11.7 B
Westbound ) .
L - 151 833 0.13 0.18 25.8 C
’ ' ’ 24.7 C
R 519 2859 0.10 0.18 24.3 C
Northbound
T 1023 3618 0.68 0.28 26.0 C 25.9 C
R 457 1615 0.02 0.28 18.2 B
Southbound
L 255 1805 0.48 0.43 20.2 C
T 537 1900 : 0.24 0.28 20.4 C 20.3 C
Intersection Delay = 20.1 (sec/veh) Intersection LOS = C




Analyst: JPE
Agency:
Date: 3/3/

HCS+: Signalized Intersections Release 5.2

2008

Period: PM Peak

‘Project ID: Existing Conditions

E/W St: US 4

50 Eastbound

Inter.: US 50 &
Area Type: All o
Jurisd: ODOT
Year - : 2010
N/S St: US 50

__SIGNALIZED INTERSECTION SUMMARY

UsS 450
ther areas

Eastbound Westbound’ Northbound Southbound
LT ‘R T R L T R L T R
No. Lanes o1 1 1 1 0 1 0 2 0 1 1 0
LGConfig L T R R TR L T
- Volume 230 64 503 - 764 782 13 23 180
Lane Width |12.0 12.0 12.0 .0 12.0 12.0 12.0 12.0
RTOR Vol : ' 0 0 0
Duration 0.25  Area Type: All other areas
A Signal Operations
. Phase Combination 1 -2 3 4 5 6 7 8
EB Left P | NB Left ,
Thru P Thru P
Right P Right P
, Peds 7 Peds
WB' Left P SB Left P
Thru Thru P
Right P Right
Peds Peds
NB . Right EB Right .
SB  Right . WB Right: :
Green 15.0 42. 20.5
Yellow 3.0 3.0 3.0
All Red 1.0 1.0 1.0
: : Cycle Length: 90.0
i Intersection Performance Summary S
Appr/ Lane Adj Sat Ratios ‘Lane Group Approach
Lane Group Flow Rate : .
Grp Capacity (s) v/c g/C Delay LOS  Delay LOS
Eastbound
L 301 1805 .85 0.17 61.3 E
T 897 1900 0.08 0.47 13.2 B 34.7 C
R 763 1615 .73 0.47 25.3 C
Westbound ' ,
L 301 1805 .02 0.17 31.5 c
' ' 91.3 F
R 763 1615 11 0.47 91.8 F-
Northbound
TR 822 3609 .07 0.23 88.0 F 88.0 F
Southbound ,
L. 85 371 .31 0.23 37.9 D
T 433 1900 0.46 0.23 33.5 C 34.0 C
Intersection Delay 68.2 (sec/veh) Intersection LOS = E




HCS+: Signalized Intersections Release 5.2
Analyst: JPE Inter.: US 50 & US 450
Agency: Area Type: All other areas
Date: 2/24/09 Jurisd: ODOT
Period: AM Peak Year 2010
Project ID: Improved Geometry
E/W St: US 450 Eastbound N/S St: US 50
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | westbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R !
| | | I |
No. Lanes | 1 1 1 | 1 0 2 | 0 2 0 | 1 1 0 |
LGConfig | L T R | L R | TR | L T
Volume |176 538 461 |18 46 | 627 8 j111 118 |
Lane Width |12.0 12.0 12.0 |12.0 12.0 | 12.0 [12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7
EB Left P | NB Left
Thru P P | Thru P
Right P P | Right - P
Peds | Peds
WB Left P | SB Left P P
Thru | Thru P
Right P | Right
Peds | Peds
NB Right | EB Right P
SB Right | wB Right
Green 31.0 12.0 15.0 26.0
Yellow 3.0 3.0 3.0 3.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity {s) v/c g/C Delay L.OS Delay LOS
Eastbound
L 560 1805 0.35 0.31 28.4 C
T 893 1900 0.67 0.47 24.5 C 19.4 B
R 1066 1615 0.48 0.66 10.0+ B
Westbound
L 100 833 0.20 0.12 44,1 D
41 .4 D
R 343 2859 0.15 0.12 40.3 D
Northbound
TR 939 3611 0.75 0.26 39.6 D 39.6 D
Southbound
L 350 1805 0.35 0.45 21.2 C
T 494 1900 0.27 0.26 30.7 C 26.1 C
Intersection Delay = 26.9 ({sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.2

Analyst: JPE Inter.: US 50 & US 450
Agency: Area Type: All other areas
Date: 2/24/09 Jurisd: ODOT

Period: PM Peak Year : 2010

Prcject ID: Improved Geometry

E/W St: US 450 Eastbound N/S St: US 50

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Northbound |  Southbound |
| L T R | © T R | L T R | L T R |
| | I I I
No. Lanes | 1 1 1 [ 1 0 2 | 0 2 0 | 1 1 0 |
LGConfig | L T R | L R | TR | L T |
Volume |230 64 503 |6 764 | 782 13 |23 180
Lane Width |12.0 12.0 12.0 [12.0 12.0 | 12.0 |12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left P | NB Left
Thru P | Thru P
Right P | Right P
Peds [ Peds
WB Left P | SB Left P
Thru | Thru P
Right P | Right
Peds | Peds
NB Right | EB Right
SB Right | wB Right
Green 11.5 27.7 18.8
Yellow 3.0 3.0 3.0
All Red 1.0 1.0 1.0
Cycle Length: 70.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 297 1805 0.86 0.16 55.0- D
T 752 1900 0.09 0.40 13.5 B 39.1 D
R 639 1615 0.87 0.40 35.0- C
Westbound
L 297 1805 0.02 0.16 24.7 C
22.8 C
R . 1131 2859 0.75 0.40 22.8 C
Northbound
TR 969 3609 0.91 0.27 38.9 D 38.9 D
Southbound
L 109 404 0.24 0.27 25.1 C
T 510 1900 0.39 0.27 23.2 C 23.4 C

Intersection Delay = 32.9 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.2

Analyst: JPE

Inter.: US 50 & Techne Center

Agency: Area Type: All other areas
‘Date: 3/3/2008 Jurisd: ODOT
Period: AM Peak . Year : 2010

‘Project ID: Existing Geometry

E/W St: Techne Center N/S St: US 50

__SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound Northbound Southbound
L T ‘R L T R L T R L T R
No. Lanes 1 -1 0 1 1 0 1 1 .0 1 1 0
LGConfig L TR L TR L TR L TR
- Volume 34 6 5 -4 4 12 39 567 91 191 242 66
Lane Width |12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
RTOR Vol : ' 0 | 0 -0 0
Duration 0.25 .  Area Type: All other areas
. Signal Operations
. Phase -Combination 1 -2 3 4 5 6 7 8
EB Left A NB Left P P
Thru . A Thru P
Right . A ' Right P
_ Peds ) _ ' Peds -
WB Left A . . SB Left P P
Thru’ : A ' Thru P
Right A ‘ Right P
Peds , Peds
NB Right , EB Right
SB  Right ' . WB Right
Green . 19.0 . 4 10.0 39.0
Yellow - 3.0 ' . 3.0 3.0
All Red : 1.0 1.0 1.0
. : Cycle Length: 80.0 ~ secs
i Intersection Performance Summary. S
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate : .
Grp =~ Capacity - (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 337 1418 0.11 0.24 24.0 C
TR 420 1768 0.03 0.24 23.5 C 23.9 C
Westbound .
L 338 1423 0.01 0.24 23.3 cC
. TR 399 1682 0.04 0.24 23.5 (o 23.5 C
Northbound )
L 666 1805 . 0.06 0.66 5.5 A
TR 907 1861 0.81 0.49 24.9 C 23.8 C
Southbound
L 364 1805 0.58 0.66 18.7 B
TR 897 1839 : 0.38 0.49 14.1 B 15.9 B
Intersection Delay = 20.7 (sec/veh) Intersection LOS = C




__SIGNALIZED INTERSECTION SUMMARY

HCS+: Signalized Intersections Release 5.2
Analyst: JPE Inter.: US 50 & Techne Center
Agency: Area Type: All other areas
Date: 3/3/2008 Jurisd: ODOT
Period: PM Peak Year 2010
Project ID: Existing Geometery
E/W St: Techne Center N/S St: US 50

Eastbound | Westbound Northbound Southbound
L T ‘R L T R L T R L T R
No. Lanes - 1 0 1 1 0 1 1 .0 1 1 0
LGConfig L TR L TR L TR L TR
- Volume 108 7 29 55 4 232 6 294 5 33 727 13
Lane Width [12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
RTOR Vol : : 0 0 0 0
Duration 0.25 ' Area Type: All other areas
. Signal Operations
_ Phase -Combination 1 2 3 4 5 6 7 8
EB Left A NB Left P
Thru A Thru P
Right A Right P
) Peds Peds :
WB' Left A SB Left P
Thru’ A Thru P
Right A Right P
Peds Peds
NB Right . EB Right
SB Right o WB Right: s
Green 12.0 22.0 10.0 50.0
Yellow 3.0 3.0 3.0 3.0
All Red 1.0 1.0 1.0 1.0
: Cycle Length: 110.0 secs
_ Intersection Performance Summary .
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate :
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 197 1805 0.61 0.11 52.2 D
‘TR 334 1672 0.12 0.20 36.2 D 48.2 D
Westbound .
L 197 1805 0.31 0.11 46.1 D
. TR~ 324 1619 0.81 0.20 56.1 E 54.2 D
Northbound
L 164 1805 0.04 0.09 46.1 D
TR 861 1895 0.39 0.45 21.2 C 21.7 C
Southbound _
L 164 1805 0.23 0.09 49.6 D _
TR 861 1895 0.95 0.45 50.4 D 50.3 D
Intersection Delay = 45.1 (sec/veh) Intersection LOS = D




HCS+: Signalized Intersections Release 5.2

Analyst: JPE

Agency:

Date:. 3/3/2008

Period: AM Peak

‘Project>ID: Improved Geometry
E/W St: Techne Center

Inter.:
Area Type:

Jurisd: ODOT

Year

2010

N/S St: US 50

_SIGNALIZED INTERSECTION_SUMMARY

US 50 & Techne Center
All other areas

Eastbound Westbound ' Northbound Southbound
L T R L T R L T R L T R
No. Lanes o1 1 0 1 1 0 1 1 1 1 1
LGConfig L TR L TR L TR L T R
- Volume 34 6 5 14 4 12 39 567 191 242 66
Lane Width |12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
RTOR Vol . 0 , 0 0 0
Duration 0.25 Area Type: All other areas
. Signal Operations
_ Phase .Combination 1 -2 3 4 5 6 7 8
EB Left A NB Left P P
Thru A Thru P
Right A Right P
_ Peds Peds
WB Left A : . SB Left P P
Thru- A ' ' Thru P
Right A Right P
Peds Peds
NB Right EB Right
SB Right WB Right: :
Green 18.0 10.0 40.0
Yellow 3.0 3.0 3.0
All Red 1.0 1.0 1.0
_ : Cycle Length: 80.0 ~ secs
4 Intersection Performance Summary.
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate : '
Grp = Capacity. (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 319 1418 0.12 0.22 24.9 C
TR 398 1768 0.03 0.22 24.2 C 24.7 C
Westbound
L 320 1423 - 0.01 0.22 24.1 C
TR 378 1682 0.04 0.22 24.3 C 24.3 C
Northbound _
L 747 1805 0.06 0.68 4.8 A
TR 931 1861 0.79 0.50 . 23.1 C 22.1 C
Southbound ,
L 379 1805 0.56 0.68 17.2 B
T 950 1900 : 0.28 0.50 12.4 B 14.0 B
R 808 1615 0.09 0.50 10.7 B
Intersection Delay = 19.0 (sec/veh) Intersection LOS = B




HCS+:
Analyst: JPE
Agency:
Date: 3/3/2008

Period: PM Peak

E/W St: Techne Center

Signalized Intersections Release 5.2

Project ID: Improved Geometry

Inter.:

Area Type:
Jurisd: ODOT
Year 2010
N/S St: US 50

_SIGNALIZED INTERSECTION SUMMARY

US 50 & Techne Center
All other areas

Eastbound Westbound’ Northbound Southbound
L T ‘R L T R L T R L T R
No. Lanes 1 1 0 1 1- 0 1 1 .0 1 1 1
LGConfig L TR L TR L TR L T R
- Volume - 108 7 29 55 4 232 6 294 5 33 727 13
Lane Width |12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
RTOR Vol < 0 0 | 0 0
Duration 0.25 - Area Type: All other areas
' Signal Operations
. Phase Combination 1 -2 3 4 5 6 7 8
EB Left A NB Left P
Thru ' A Thru P
Right - A Right P
_ Peds Peds :
WB Left A SB Left P
Thru’ " A Thru P
Right A Right P
Peds : Peds
NB Right EB Right
SB Right : WB Right- = -
Green 12.0 23.0 10.0 49.0
Yellow 3.0 3.0 3.0 3.0
All Red 1.0 1.0 1.0 1.0
_ Cycle Length: 110.0 secs
_ Intersection Performance Summary. S
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate -
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 197 1805 0.61 0.11 52.2 D
TR 350 1672 0.11 0.21 35.4 D 48.0 D
Westbound .
L 197 1805 0.31 0.11 46.1 D
- TR 339 1619 0.77 0.21 51.6 D 50.6 D
Northbound ,
L 164 1805 0.04 0.09 46.1 D
TR 844 1895 0.39 0.45 21.9 C 22.4 c
Southbound
L. 164 1805 0.23 0.09 49.6 D
T 846 1900 0.96 0.45 51.2 D 50.6 D
R 719 1615 0.02 0.45 17.1 B
Intersection Delay = 44.6 (sec/veh) Intersection LOS = D




HCS+: Unsignalized Intersections Release 5.2

Phone: v Fax:
E-Mail: o

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

Analyst: '
Agency/Co.: "~ CCEO
- Date Performed: - .4/23/2008
Analysis Time Period: AM Peak
Intersection: ’ :
Jurisdiction: . Miami Twp
Units: U. S. Customary .
Analysis Year: 2010
~Project ID: Existing Conditions
East/West ‘Street:. Eastman
North/South Street: Techne Center ‘
Worksheet 2 - Volume Adjustments and Site Characteristics
| Eastbound | Westbound | Northbound |  Southbound |
| L T R | » T R | . T R | L T R |
~ | ' | | | | |
Volume  [125 467 47 1 57 0 [1 16 9 |0 0 4 |
% Thrus Left Lane :
Eastbound Westbound . Northbound Southbound
Ll L2 Ll L2 L1 L2 Ll L2
Configuration LTR LTR LTR LTR
PHF ' 1.00 - 1.00 1.00 1.00
Flow Rate 639 58 : 26 ' 4
% Heavy Veh -0 0 - 0 0
No. Lanes 1 1 1 : 1
Opposing-Lanes 1 1 1 1
Conflicting-lanes 1 1 1 1
Geometry group 1 1. 1 1

Duration, T 0.25  hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
L1l - L2 L1l L2 Ll L2 Ll L2

Flow Rates:

Total in Lane 639 58 26 4

Left-Turn 125 1 1 0

.. Right-Turn 47 0 9 4
Prop. Left-Turns 0.2 0.0 0.0 0.0
Prop. Right-Turns 0.1 0.0 0.3 1.0
Prop. Heavy Vehicle0.0 0.0 0.0 0.0

Geometry Group 1 1 1 1
Adjustments Exhibit 17-33:" »
hLT-adj 0.2 0.2 0.2 0.2




hRT-adj -0.6 -0.6 -0.6 : -0.6

hHV-adj 1.7 1.7 1.7 1.7
hadj, computed -0.0 0.0 -0.2 - -0.6
Worksheet 4 - Departure Headway and Service Time
Eastbound Westbound Northbound ‘Southbound
Ll L2 L1l L2 ‘L1 L2 - L1 L2
Flow rate 639 58 26 , -4 -
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 3.20 . 3.20
x, initial - 0.57 0.05 0.02 1 0.00
hd, final value 4.04 4.59 5.20 4.84
x, final value 0.72 0.07 0.04 ‘0.01
Move-up time, m 2.0 2.0 2.0 2.0
Service Time - 2.0 2.6 - 3.2 2.8
Worksheet 5 - Capacity and Level of Service
Eastbound Westbound Northbound . Southbound
Ll L2 Ll L2 Ll L2 C Ll L2
Flow Rate 639 58 26 4
Service Time ' 2.0 2.6 3.2 2.8
Utilization, x 0.72 -0.07 0.04 0.01 -
Dep. headway, hd 4.04 4.59 - 5.20 4.84
Capacity. 889 308 276 254
Delay . 16.57 7.96 8.40 7.86
LOS ' C A A . A
Approach: '
Delay . ' 16.57 7.96 8.40 -7.86
LOS C A A A

Intersection Delay 15.54

Interséction‘LOS c




HCS+: Unsignalized Inteérsections Release 5.2

Phone: Fax:
E-Mail: '

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

Analyst: ' ‘
Agency/Co.: © CCEO

- Date Performed: 4/23/2008
Analysis Time Period: PM Peak
Intersection: ' o
Jurisdiction: . Miami Twp
Units: U. S. Customary
Analysis Year: 2010

_ Project ID: :
East/West Street:. Eastman
North/South Street: Techne Center

Worksheet 2 - Volume Adjustments and Site Characteristics

Northbound

| Eastbound | Westbound | | - Southbound
| L T R | L T R | L T R | L T R
: | I ' | | |
Volume R 70 9 | 8 463 0 |61 1 0 |0 23 203
% Thrus Left Lane .
‘Eastbound " Westbound = Northbound Southbound
Ll L2 Ll L2 Ll L2 Ll L2
Configuration LTR LTR LTR LTR
PHF 1.00 1.00 ' 1.00 1.00
Flow Rate ~ 85 471 : 62 ' 226
$ Heavy Veh -0 : 0 - 0 0
No. Lanes v 1 1 1 - 1
Opposing-Lanes 1 1 1 1
Conflicting-lanes 1 1 1 1
Geometry group 1 1 1 1

Duration, T 0.25  hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
L1 L2 L1l L2 Ll L2 L1 L2

Flow Rates:

Total in Lane 85 471 62 226

Left-Turn: 6 8 61 0

-Right-Turn 9 0 0 203
Prop. Left-Turns 0.1 0.0 1.0 0.0
Prop. Right-Turns 0.1 0.0 0.0 0.9
Prop. Heavy Vehicle0.0 0.0 0.0 0.0

Geometry Group 1 1 1 _ 1
Adjustments Exhibit 17-33:" .
hL.T-adj 0.2 0.2 0.2 0.2




hRT-adj 0.6

-0.6 -0.6 -0.6
hHV-adj 1.7 1.7 1.7 1.7
hadj, computed -0.0 0.0 0.2 -0.5
Worksheet 4 - Departure Headway and Service Time
Eastbound Westbound Northbound ‘Southbound
Ll L2 Ll L2 ‘L1 L2 L1 L2
Flow rate 85 471 62 ‘ 1226 _
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 ©3.20 . 3.20
X, initial - 0.08 0.42 0.06 0.20
hd, final value 5.27 4.80 5.89 4.89
x, final wvalue 0.12 0.63 0.10 0.31
Move-up time, m 2.0 2.0 2.0 2.0
Service Time 3.3 2.8 3.9 2.9
Worksheet 5 - Capacity and Level of Service
Eastbound Westbound Northbound . Southbound
L1 L2 Ll L2 L1 L2 C Ll L2
Flow Rate 85 471 62 226
Service Time 3.3 2.8 3.9 2.9
Utilization, x 0.12 -0.63 0.10 0.31
Dep. headway, hd 5.27 4.80 : - - 5.89 4.89
Capacity 335 721 312 476
Delay 9.02 . 15.56 9.55 10.03
LOS ‘ A C ‘ A . B
Approach: : - , .
Delay . : 9.02 15.56 9.55 -10.03
LOS A C A B

Intersection Delay 12.98

Intersection_LOS B




Appendix D

Intersection Capacity Analysis - 2030



HCS+: Signalized Intersections Release 5.2

Analyst: JPE Inter.: US 50 & US 450
. Agency: Area Type: All other areas
Date: 3/3/72008 Jurisd: ODOT
Period: AM Peak Year : 2030
Project ID: Existing Conditions
E/W St: US 450 Westbound - N/S St: US 50
_SIGNALIZED INTERSECTION SUMMARY
Eastbound Westbound’ " Northbound Southbound
L T ‘R L T R L T R L T R
No. Lanes .0 -0 0 0 0 0 2 1 .0 0 1 0
LGConfig , L T TR
- Volume - 483 387 , 245 187
Lane Width , 12.0 12.0 12.0
RTOR Vol o , _ 0
Duration 0.25 - - Area Type: All other areas
_ Signal Operations__
. Phase -Combination 1 -2 3 4 5 6 - 7 8
EB Left _ | NB Left P
Thru = = Thru : P
Right ' Right
. Peds ' _ f Peds
WB Left : , SB Left
Thru : ' ' Thru P
Right ' ’ Right P
Peds _ ‘ : Peds
NB Right ' ‘ : ' EB Right
SB Right . WB Right- :
Green : . ' . 26.0 25.0
Yellow - , ' . 3.0 3.0
All Red . , 2.0 1.0
: : ) » Cycle Length: 60.0 _ secs
A Intersection Performance Summary S
Appr/ Lane ' Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate : .
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
Westbound
Northbound . '
L 1460 3505 0.37 0.42 12.8 B
T 792 1900 - 0.54 0.42 15.9 B 14.1 B
Southbound
TR 775 1789 : 0.62 0.43 16.9 B 16.9 B

Intersection Delay = 15.0 (sec/veh) Intersection LOS = B




HCS+: Signalized Intersections Release 5.2

Analyst: JPE
Agency:

Date: 3/3/2008
Period: PM Peak

Inter.: US 50 & US 450

Area Type:

All other areas

Jurisd: ODQT
Year : 2030

Project ID: Existing Conditions

E/W St: US 450 Westbound

_SIGNALIZED INTERSECTION SUMMARY

N/S St: US 50

Eastbound Westbound Northbound Southbound
L T R L T - R L T R L T R
No. Lanes 0 0 0 . 0 0 0 2 1 .0 0 1 0
LGConfig ' ' L T TR
- Volume 1359 405 228 170
Lane Width 12.0 12.0 12.0
RTOR Vol 0
Duration 0.25 - ' Area Type: All other areas
4 Signal Operations
. Phase .Combination 1 -2 3 4 5 6 7 8
EB Left NB Left P
Thru Thru P
Right Right
_ Peds Peds
WB Left SB Left _
Thru- Thru P
Right Right P .
Peds Peds
NB Right EB Right
SB  Right WB Right: :
Green 21.0 30.0
Yellow 3.0 3.0
All Red 2.0 1.0
. : Cycle Length: 60.0 ~ secs
_ Intersection Performance Summary. o
Appr/ Lane Adj sSat Ratios Lane Group Approach
Lane Group Flow Rate :
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
Westbound
Northbound . '
L 1753 3505 0.86 0.50 19.0 B
T 950 1900 - 0.47 0.50 11.5 B 17.3 B
Southbound
TR 644 1840 : 0.51 0.35 18.4 B 18.4 B
Intersection Delay = 17.4 (sec/veh) Intersection LOS = B




Analyst: JPE
. Agency:
‘Date: 3/3/2008

Period: AM Peak

HCS+:

Signalized Intersections Release 5.2

Project ID: Existing Conditionms
E/W St: US 450 Eastbound

Inter.: US 50 & US 450
Area Type: All other areas
Jurisd: ODOT

Year 2030

N/S St: US 50

_SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound Northbound Southbound
L T ‘R L T R L T R L T R
No. Lanes 1 01 1 1 1 0 2 .0 1 1 0
LGConfig L T R L R TR L T
Volume 215 580 563 |19 47 766 120 144
Lane Width [12.0 12.0 12.0 |12.0 12.0 12.0 12.0 12.0
RTOR Vol S 0 0
Duration 0.25 ' Area Type: All other areas
, Signal Operations
. Phase Combination 1 -2 3 4 5 6 7 8
EB Left P P ' NB Left
Thru = P P Thru P
Right - P P Right P
_ Peds Peds :
WB' Left P SB Left P P
Thru : Thru P
Right ' P Right
Peds Peds
NB Right EB Right P
SB Right . WB Right -
Green - . 18.0 13.0 10.0 24.0
Yellow - 0.0 3.0 3.0 3.0
All Red 0.0 2.0 2.0 2.0
' . . » Cycle Length: 80.0 secs
i Intersection Performance Summary.
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate : :
Grp Capacity (s) v/c g/C Delay LOS . Delay LOS
Eastbound
L 699 1805 0.34 0.39 18.6 B
T 736 1900 0.88 0.39 . 36.5 D 25.0 C
R 929 1615 . 0.67 0.57 15.7 B
Westbound ' .
L 95 585 0.22 0.16 34.4 C
: ' ' 31.8 C
R 262 1615 0.20 0.16 30.7 C
Northbound
TR 1083 3611 0.80 0.30 31.8 C 31.8 C
Southbound
L. 321 1805 0.41 0.49 17.9 B . ‘
T 570 1900 : 0.28 0.30 22.6 C 20.5 C
Intersection Delay = 26.8 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.2

Analyst: JPE Inter.: US 50 & US 450
Agency: Area Type: All other areas
Date: 3/3/2008 Jurisd: ODOT

Period: PM Peak Year 2030

Project ID: Existing Conditions

E/W St: US 450 Eastbound N/S St: US 50

_SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound Northbound Southbound
T ‘R L T R L T R L T R
No. Lanes 1 1 1 1 0 1 0 2 .0 1 1 0
LGConfig T R L R TR L T
- Volume 281 67 614 7 849 955 14 24 220
Lane Width |12.0 12.0 12.0 |12.0 12.0 12.0 12.0 12.0
RTOR Vol 0 : 0 0
Duration 0.25 - Area Type: All other areas
i Signal Operations
. Phase Combination 1 -2 3 .4 5 7 8
EB Left P | NB Left
Thru P Thru P
Right P Right P
_ Peds _ Peds :
WB Left P SB Left P
Thru Thru P
Right P Right
Peds Peds
NB Right EB Right
SB' Right . WB Right:
Green 15.0 40.5 21.5
Yellow 3.0 3.0 3.0
All Red 1.0 1.0 1.0
_ Cycle Length: 89.0 secs
_ Intersection Performance Summary S
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate . .
Grp Capacity. (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 304 1805 1.03 0.17 95.5 F
T 865 1900 0.09 0.46 13.9 B E
R 735 1615 0.93 0.46 42.5 - D
Westbound .
L 304 1805 0.03 0.17 31.1 C
. ' ’ 160.8 F
R 735 1615 1.28 0.46 161.9 F-
Northbound
TR 872 3610 1.24 0.24 149.5 F 149.5 F
Southbound .
L 85 .353 0.32 0.24 37.3 D
T 459 1900 0.53 0.24 33.7 C C
Intersection Delay = 113.7 {(sec/veh) Intersection LOS = F




HCS+: Signalized Intersections Release 5.2

Analyst: JPE Inter.: US 50 & US 450
Agency: Area Type: All other areas
Date: 2/24/09 Jurisd: ODOT
Period: AM Peak Year 2030
Project ID: Improved Geometry
E/W St: US 450 Eastbound N/S St: US 50
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | wWestbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R |
| | | I |
No. Lanes | 1 1 1 | 1 0 2 | 0 2 0 | 1 1 0 |
LGConfig | L T R | L R | TR | L T
Volume [563 580 215 |19 47 | 766 9 |120 144 |
Lane Width [12.0 12.0 12.0 |12.0 12.0 | 12.0 [12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left P | NB Left
Thru P P | Thru P
Right P P | Right P
Peds | Peds
WB Left P | SB Left P P
Thru | Thru P
Right P | Right
Peds | Peds
NB Right | EB Right P
SB Right | wB Right
Green 36.0 12.0 10.0 29.0
Yellow 3.0 3.0 3.0 3.0
All Red 1.0 1.0 1.0 1.0
Cycle Length: 103.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity {s) v/c g/C Delay LOS Delay LOS
Eastbound
L 631 1805 0.99 0.35 67.3 E
T 959 1900 0.67 0.50 22.8 C 39.0 D
R 1035 1615 0.23 0.64 8.3 A
Westbound
L 93 798 0.23 0.12 46.8 D
43.4 D
R 333 2859 0.16 0.12 41.9 D
Northbound
TR 1017 3611 ¢.85 0.28 43.56 D 43.6 D
Southbound
L 249 1805 0.53 0.42 30.3 C
T 535 1900 0.30 0.28 30.5 C 30.4 C
Intersection Delay = 39.6 (sec/veh) Intersection LOS = D




HCS+: Signalized Intersections Release 5.2
Analyst: JPE Inter.: US 50 & US 450
Agency: Area Type: All other areas
Date: 2/24/09 Jurisd: ODOT
Period: PM Peak Year 2030
Project ID: Improved Geometry
E/W St: US 450 Eastbound N/S St: US 50
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R | L T R |
I i | I |
No. Lanes | 2 1 1 | 1 2 | 0 2 0 | 1 1 0 [
LGConfig | L T R | L R | TR | L T
Volume [281 67 614 |7 849 | 955 14 |24 220 |
Lane Width |12.0 12.0 12.0 |12.0 12.0 | 12.0 [12.0 12.0 |
RTOR Vol | 0 | 0 | 0 | |
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left P | NB Left
Thru P | Thru P
Right P | Right P
Peds [ Peds
WB Left P | sB Left P
Thru | Thru P
Right P | Right
Peds | Peds
NB Right | EB Right
SB Right | WB Right
Green 14.0 43.0 31.0
Yellow 3.0 3.0 3.0
All Red 1.0 1.0 1.0
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 491 3505 0.64 0.14 46 .7 D
T 817 1900 0.09 0.43 17.1 B 52.1 D
R 694 1615 0.98 0.43 58.3 E
Westbound
L 253 1805 0.03 0.14 37.4 D
28.9 C
R 1229 2859 0.77 0.43 28.9 C
Northbound
TR 1119 3610 0.96 0.31 53.2 D 53.2 D
Southbound
L 76 245 0.36 0.31 39.3 D
T 589 1900 0.41 0.31 29.5 C 30.4 C
Intersection Delay = 44.2 (sec/veh} Intersection LOS = D




HCS+:
Analyst: JPE
. Agency:
Date: 3/3/2008

Period: AM Peak v
Project_ID: Existing Conditions
E/W St: Techne Center

Signalized Intersections Release 5.2

Inter.: US 50 & Techne Center
Area Type: All other areas
Jurisd: ODOT

Year 2030

N/S St: US 50

_SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound Northbound Southbound |
L T R L T R L T R L T R }
: l
No. Lanes o1 1 0 1 1 0 1 1 .0 1 1 0 | -
LGConfig L TR L TR L TR L TR |
Volume 34 6 5 -4 4 12 39 693 91 191 296 66 |
Lane Width [12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 |
RTOR Vol : 0 : 0 0 0
Duration 0.25  Area Type: All other areas
. Signal Operations
~Phase Combination 1 2 3 4 | 5 6 7
EB Left A ’ NB Left i P
Thru = = A Thru P
Right A Right P
_ Peds » Peds :
WB Left A SB Left P P
Thru : A Thru P
Right Right P
Peds Peds
NB Right EBR Right
SB° Right WB Right- s
Green - . 18.0 10.0 45.0
Yellow - 3.0 3.0 3.0
All Red : 1.0 1.0 1.0
v : ; Cycle Length: 85.0 secs
_ Intersection Performance Summary.
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate -
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 300 1418 0.13 0.21 27.3 C
TR 374 1768 0.03 0.21 26.6 C 27.2 C
Westbound .
L 301 1423 0.01 0.21 26.5 C
- TR~ 356 1682 0.05 0.21 26.7 C 26.7 C
Northbound 4
L 652 1805 . 0.07 0.69 5.1 A
TR 988 1867 0.88 0.53 28.9 C 27.7 C
Southbound )
L. 301 1805 0.70 0.69 . 33.9 C
TR 978 1848 ~ 0.41 0.53 13.3 B 20.4 C
Intersection Delay = 24.9 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.2

Analyst: JPE Inter.: US 50 & Techne Center
. Agency: Area Type: All other areas

Date: 3/3/2008 Jurisd: ODOT

Period: PM Peak Year - : 2030

Project ID: Existing Geometery

E/W St: Techne Center N/S St: US 50

__SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound " Northbound Southbound
L T ‘R L T R L T R L T R
No. Lanes 1 1 0 . 1 1 0 1 1 .0 1 1 0
LGConfig L TR L TR L TR L TR
- Volume 108 7 29 |55 4 232 6 359 5 33 888 13 |
Lane Width |12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
RTOR Vol |- - 0 : 0 0 0
Duration 0.25 - ~ Area Type: All other areas
A Signal Operations _
_ Phase Combination 1 -2 3 4 5 6 7 8
EB Left - A | NB Left P
Thru =~ =~ A Thru : P
Right A Right . P
. Peds , ‘ Peds :
WB' Left A . SB Left P
Thru : A Thru P
Right A Right P
Peds ) . Peds
NB Right _ . ' EB Right
SB Right . WB Right: o
Green 12.0 21.0 . 10.0 61.0
Yellow 3.0 3.0 . 3.0 3.0
All Red 1.0 1.0 1.0 1.0
, : _ Cycle Length: 120.0  secs
Intersection Performance Summary S
Appr/ Lane ' Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate , .
Grp = Capacity - (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 181 1805 0.66 0.10 60.8 E
TR 293 1672 0.14 0.17 . 42.1 D 56.1 E
Westbound
L 181 1805 0.34 0.10 51.4 D
. TR 283 1619 0.93 0.17 83.2 F 77.2 E
Northbound _
L 150 ’ 1805 0.05 0.08 51.2 D
TR 964 1896 - 0.42 0.51 19.8 B 20.3 C
Southbound : . v
L. - 150 1805 0.25 0.08 55.4 E . ;
TR 964 1896 : 1.04 0.51 68.9 E 68.4 E

Intersection Delay = 58.6 (sec/veh) Intersection LOS = E




HCS+: Signalized Intersections Release 5.2

Analyst: JPE

Inter.: US 50 & Techne Center

. Agency: Area Type: All other areas
Date: 3/3/2008 Jurisd: ODOT
Period: AM Peak Year : 2030

Project ID: Improved Geometery

E/W St: Techne Center N/S St: US 50

_SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R
No. Lanes o1 1 0 1 1 0 1 1 0 1 1 1
LGConfig L TR L TR L TR L T R
- Volume 34 6 5 -1 4 4 12 39 693 91 191 296 66
Lane Width [12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
RTOR Vol : 0 ' 0 0 0
Duration 0.25 Area Type: All other areas
' Signal Operations
_Phase Combination 1 2 3 4 5 6 7 8
EB Left A NB Left P P
Thru A Thru P
Right A ' Right P
‘ Peds i , Peds
WB Left A : . SB Left P P
Thru - A ' ' Thru P
Right A ' Right P
Peds _ ' Peds
NB Right ' ' EB Right
SB  Right WB Right- :
Green . - 18.0 . . 10.0 45.0
Yellow - 3.0 .. 3.0 3.0
All Red : 1.0 1.0 1.0
' _ . Cycle Length: 85.0 ~ secs
i Intersection Performance Summary. -
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate : , '
Grp = Capacity - (s) v/c g/C Delay LOS .Delay LOS
Eastbound
L 300 1418 0.13  0.21 27.3 C
TR 374 . 1768 0.03 0.21 26.6 C 27.2 C
Westbound : .
L 301 1423 0.01 0.21 26.5 C
- TR 356 1682 - 0.05 0.21 26.7 C 26.7 C
Northbound .
L 715 1805 . 0.06 0.69 4.7 A
TR 988 1867 0.88 0.53 28.9 C 27.7 C
Southbound : _
L 301 1805 0.70 0.69 33.9 C
T 1006 1900 : 0.33 0.53 12.2 B 19.5 B
R 855 1615 0.09 0.53 10.1 B
Intersection Delay = 24.5 (sec/veh) Intersection LOS = C




HCS+: Signalized Intersections Release 5.2
Analyst: JPE Inter.: US 50 & Techne Center
. Agency: Area Type: All other areas
‘Date: 3/3/2008 Jurisd: ODOT
Period: PM Peak Year 2030
Project ID: Improved Geometry
E/W St: Techne Center N/S St: US 50
__SIGNALIZED INTERSECTION SUMMARY
Eastbound Westbound’ Northbound Southbound
LT ‘R L T R L T R L T R
No. Lanes 1 1 0 1 1 0 1 1 .0 1 1 1
LGConfig L TR L TR L TR L T R
- Volume 108 7 29 55 4 232 6 359 5 33 888 13
Lane Width |12.0 12.0 12.0 12.0 - 12.0 12.0 12.0 12.0 12.0
RTOR Vol Ce 0 0 0 | 0
Duration 0.25 - ' Area Type: All other areas
. : Signal Operations
- Phase -Combination 1 -2 3 4 5 6 7 8
EB Left A ) NB Left P
Thru ‘ A Thru P
Right A Right 2
_ Peds 4 Peds -
WB Left A SB Left P
Thru’ " A Thru P
Right A Right P
Peds Peds
NB Right EB Right
SB Right WB Right- :
Green 12.0 23.0 10.0 49.0
Yellow 3.0 3.0 3.0 3.0
All Red 1.0 1.0 1.0 1.0
: Cycle Length: 110.0 secs
. Intersection Performance Summary '
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate : .
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
L 197 1805 0.61 0.11 52.2 D
TR 350 1672 0.11 0.21 35.4 D 48.0 D
Westbound .
L - 197 1805 0.31 0.11 46.1 D
TR~ 339 1619 0.77 0.21 51.6 D 50.6 D
Northbound .
L 164 1805 0.04 0.09 46.1 D
TR 845 1896 0.48 0.45 23.4 C 23.8 C
Southbound
L - 164 1805 0.23 0.09 49.6 D
T 846 1900 1.17 0.45 118.2 F 114.4 F
R 719 1615 0.02 0.45 17.1 B
Intersection Delay = 78.9 (sec/veh) Intersection LOS = E




HCS+: Unsignalized Intersections Release 5.2

Phone: Fax:
E-Mail: '

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

Analyst: ' , e .

Agency/Co.: = . CCEO
- Date Performed: 4/23/2008

Analysis Time Period: AM Peak

Intersection: ' :

Jurisdiction: . Miami Twp

Units: U. S. Customary .

Analysis Year: 2030

_ Project ID: '

East/West Street: . Eastman

North/South Street: Techne Center . :

Worksheet 2 - Volume Adjustments and Site Characteristics
| Eastbound | Westbound | Northbound | - Southbound |
| L T R | L T R | . T R | L T R }
| - | ' | |
Volume [125 467 47 |1~ 57 0 [1 16 9 |0 0 4 |
% Thrus Left Lane
Eastbound Westbound . Northbound Southbound
Ll L2 Ll L2 Ll L2 . L1 L2

Configuration LTR LTR: LTR - LTR

PHF ' 1.00 - 1.00 1.00 1.00

Flow Rate 639 58 : 26 ' 4

% Heavy Veh -0 , 0 0 v 0

No. Lanes 1 1 1 : 1
Opposing-Lanes 1 1 1 1
Conflicting-lanes 1 1 1 1
-Geometry group 1 1. 1 1

Duration, T 0.25 hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
Ll L2 L1 L2 Ll L2 L1 L2

Flow Rates:

Total in Lane 639 58 26 4

Left-Turn - 125 1 1 0

-Right-Turn 47 0 9 4
Prop. Left-Turns 0.2 0.0 0.0 0.0
Prop. Right-Turns 0.1 0.0 0.3 1.0
Prop. Heavy Vehicle0.0 0.0 0.0 0.0

Geometry Group 1 1 1 1
Adjustments Exhibit 17-33:" o
hLT-adj 0.2 0.2 0.2 ) 0.2




hRT-adj -0.6 -0.6 -0.6 -0.6
hHV-adj 1.7 1.7 1.7 1.7
hadj, computed ~0.0 0.0 -0.2 -0.6
Worksheet 4 - Departure Headway and Service Time
Eastbound Westbound Northbound ‘Southbound
Ll L2 Ll L2 ‘Ll 2 - L1l L2
Flow rate 639 58 26 . 4 o
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 3.20 . 3.20
x, initial 0.57 0.05 0.02 1 0.00
hd, final value 4.04 4.59 5.20 4.84
x, final wvalue 0.72 0.07 0.04 ‘0.01
Move-up time, m 2.0 2.0 2.0 .0
Service Time 2.0 2.6 3.2 2.8
Worksheet 5 - Capacity and Level of Service
Eastbound . Westbound Northbound . Southbound
Ll L2 L1 L2 L1 L2 Ll L2
Flow Rate 639 58 26 4
Service Time 2.0 2.6 3.2 2.8
Utilization, x 0.72 -0.07 0.04 0.01
Dep. headway, hd 4.04 4.59 -5.20 4.84
Capacity 889 308 276 254
Delay _ - 16.57 7.96 8.40 7.86
LOS ' : C A A - A
Approach: ' :
Delay . - : 16.57 7.96 8.40 .86
LOS C A A '

Intersection Delay 15.54

Intersection'LOS c




HCS+: Unsignalized Intersections Release 5.2

Phone: Fax:
E-Mail: o

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

Analyst: .

Agency/Co.: © CCEO

- Date Performed: 4/23/2008
Analysis Time Period: PM Peak
Intersection: ‘ :
Jurisdiction: . Miami Twp
Units: U. S. Customary .

Analysis Year: 2030

. Project ID:
East/West ‘Street:
North/South Street:

Eastman

Techne Center

Worksheet 2 - Volume Adjustments and Site Characteristics

Northbound

| Eastbound | Westbound | | * Southbound
I L T R | L T R | . T R | L T R’
_ ] I I I : :
Volume |6 70 9 |8 463 0 |61 1 0 |0 23 203
% Thrus Left Lane '
‘Eastbound ‘Westbound . Northbound Southbound
L1l L2 Ll L2 L1 L2 L1 L2
Configuration LTR LTR LTR . 'LTR
PHF ' 1.00 1.00 1.00 1.00
Flow Rate 85 471 . 62 226
% Heavy Veh .0 0 - 0 0 :
No. Lanes 1 1 1 : 1
Opposing-Lanes 1 1 1 1
Conflicting-lanes 1 1 1 1
-Geometry group 1 1 1 1

Duration, T 0.25  hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
Ll L2 L1 L2 Ll L2 L1 L2
Flow Rates:
Total in Lane 85 471 62 226
Left-Turn 6 8 61 0
-Right-Turn 9 0 0 203
Prop. Left-Turns 0.1 0.0 1.0 0.0
Prop. Right-Turns 0.1 0.0 0.0 0.9
Prop. Heavy Vehicle0.0 0.0 0.0 0.0

Geometry Group 1 1 1 1
Adjustments Exhibit 17-33: _
hLT-adj 0.2 0.2 0.2 ‘ 0.2




hRT-ad; -0.6 ~0.6 -0.6 -0.6
hHV-adj 1.7 .
hadj, computed -0.0 0.0 0.2 -0.5

=
3
=
~J
=
3

Worksheet 4 - Departure Headway and Service Time

Eastbound - Westbound Northbound ‘Southbound

L1l L2 L1 L2 ‘L1 L2 - Ll L2
Flow rate 85 - 471 62 , - 226 A
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 . A3.20 . 3.20
X, initial 0.08 0.42 0.06 0.20
hd, final wvalue 5.27 4.80 ) 5.89 - 4.89
x, final wvalue 0.12 0.63 0.10 - 0.31
Move-up time, m 2.0 2.0 2.0 2.0

Service Time - 3.3, 2.8 3.9 . 2.9

Worksheet 5 - Capacity and Level df SerVice

Easfbbund'- . Westbound Northbouﬁd . Southbound

L1l L2 Ll L2 Ll L2 S Ll L2
Flow Rate 85 471 62 ' , 226
Service Time 3.3 2.8 3.9 ' 2.9
Utilization, x 0.12 -0.63 0.10 - 0.31 -
Dep. headway, hd 5.27° v 4.80 o 5.89 ~ 4.89
Capacity 335 . 721 312 . 476
Delay o 9.02 ‘ 15.56 9.55 - - 10.03
LOS ’ A C ' A . B
Approach: : o _
Delay ~ 9.02 15.56 ' 9.55 -10.03

LOS . A . c A 4 B
Intersection Delay 12.98 Intersection.LOS B S




Appendix E

Trip Generation and Turn Movement Diagrams
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