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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.
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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 appearAs 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 isTraffic volume splits under existing conditions show that the large majority of traffic is
being generated from I-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 I-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 onat 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

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 thiscurrently no single phase electrical circuit near this
intersection that could be used for lighting.
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
l tl ti i d t d ti t talso 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 roadwaycoordinated with the proposed roadway
improvements which are detailed later in this report.
The Ohio Department of Transportation will have to
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
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at this intersection could easily be installed in conjunction with the planned traffic signal
improvements.



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 warrantsTraffic 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 exceedp g g
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 excessivestreet 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 VolumeWarrant 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.
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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 theshort 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 soThis 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, g
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 ExperienceWarrant 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
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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 Sunday1,000 vehicles per hour for each of any 5 hours of a Saturday or Sunday.
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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 warrantOf 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 wellsignificant 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 bylevels 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.
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Intersection Capacity Analysis
Year 2010 – Existing Geometry

In order to establish a baseline, we first evaluated the existing roadway conditions with , g y
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

Reference I t ti
AM Peak
E i i

PM Peak
E i iReference 

Number Intersection Existing 
Geometry

Existing 
Geometry

Eastman Drive & Techne Center 
Drive

C B

US 50 & Eastbound SR 450/Eastman 
D i

C E
Drive

US 50 & Techne Center Drive C D

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

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,

d t th i dupgrades to the signs and
pavement markings would
provide for clearer definition
of the intersection.

Overhead flashing lights are
typically reserved for hightypically 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, LEDincludes 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

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 potentialgreen 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.
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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.



Segment 2 / 3 --

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

d i t d t f th i thand 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 trafficIntersection 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 toprovide additional northbound capacity to
SR 450/I-275 that will offset the decrease
in green time at the Eastman Drive/SR
450 intersection (Intersection 2) as
described previously.

In addition 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

lti l t th tt t t
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multiple stops as they attempt to progress
through this corridor.



I t ti 3Intersection 3

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 duringlevel of service during
the peak hours.

Upgrading the traffic
signal operation and
coordinating this signal
with the two existingg
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

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

l f thvolumes 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 phasesThe 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 I
Phase I would address the improvements to Intersection 1 Eastman Drive and TechnePhase I 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 I is $235,000.

Phase II
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 II would address the reconstruction of this intersection, including the 
additional turn lane and upgrades to the traffic signal. The estimated cost of 
constructing Phase II is $394,000.g $ ,

Phase III
Phase III 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 g
Phase III 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.

19
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CLERMONT COUNTY ENGINEER ENGINEERS ESTIMATE US 50 PHASE I
LIGHTING

SIGNAGE/STRIPING

REF ITEM
TOTAL 

QUANTITY UNIT DESCRIPTION COST PROJECT TOTAL

ROADWAY

PAVEMENT MARKINGS & SIGNAGE
1 630 1 L.S. SIGNAGE $8,000.00 $8,000.00

2 644 1 L.S. PAVEMENT MARKINGS  $3,000.00 $3,000.00

3 SPECIAL 1 L.F. 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 II
INTERSECTION TURN LANES

SIGNAL MODIFICATIONS

REF ITEM
TOTAL 

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 L.S.     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 L.S. SIGNAGE $5,000.00 $5,000.00

32 644 1 L.S. PAVEMENT MARKINGS  $5,000.00 $5,000.00

34 SPECIAL 1 L.S. UTILITY RELOCATION $25,000.00 $25,000.00

35 623 1 L.S. 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 II
INTERSECTION TURN LANES

SIGNAL MODIFICATIONS

REF ITEM
TOTAL 

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 III
WIDENING FROM

EASTMAN TO TECHNE CENTER

REF ITEM
TOTAL 

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 III
WIDENING FROM

EASTMAN TO TECHNE CENTER

REF ITEM
TOTAL 

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 L.S.     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 L.S. SIGNAGE $10,000.00 $10,000.00

32 644 1 L.S. PAVEMENT MARKINGS  $10,000.00 $10,000.00

33 SPECIAL 2500 S.F. RETAINING WALL $35.00 $87,500.00

34 SPECIAL 1 L.S. UTILITY RELOCATION $25,000.00 $25,000.00

35 623 1 L.S. CONSTRUCTION LAYOUT STAKES $10,000.00 $10,000.00

36 624 1 L.S. 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 sameDrive 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

25



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 y p y g
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 thereforeIntersections 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

Reference 
Number Intersection

AM Peak
Improved 
Geometry

PM Peak
Improved 
Geometry

Eastman Drive & Techne Center 
Drive

C B

US 50 & Eastbound SR 450/Eastman 
Drive

C C

US 50 & Techne Center Drive B D

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 noThe 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

Reference Intersection
AM Peak
Existing

PM Peak
ExistingNumber Intersection Existing 

Geometry
Existing 

Geometry

Eastman Drive & Techne Center 
Drive

C B

US 50 & Eastbound SR 450/Eastman 
Drive

C F
Drive

US 50 & Techne Center Drive C E

US 50 & Westbound SR 450 B B
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Intersection Capacity Analysisp y y
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 
i i b k d t ffi l Thi i h f I t ti 3 dyear 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 timedriven, 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

Reference 
Number Intersection

AM Peak
Improved 
Geometry

PM Peak
Improved 
Geometry

Eastman Drive & Techne Center 
Drive

C B

US 50 & Eastbound SR 450/Eastman 
Drive

C D

US 50 & Techne Center Drive C D

US 50 & Westbound SR 450 B B
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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

hi h ill h di t i t d i th b ff id t t ti lwhich 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 
Number

Intersection Number of 
Accidents

Accident Rate

Eastman Drive & Techne Center 
Drive

1 0.14 acc/mev

US 50 & Eastman Drive/SR 450 18 0.55 acc/mev

US 50 & Techne Center Drive 1 0.05 acc/mev

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 g p p y
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 trafficcontinues to remain low at this location even with the expected increase in traffic 
volumes.
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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 Turn Movement Diagrams 
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