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1. EXECUTIVE SUMMARY
INTRODUCTION & PURPOSE

MeE Companies was retained by Turkey Hill Minit Markets to conduct a Traffic
Impact Study for a proposed 5 acre mixed use development consisting of a
Gasoline/Service Station with Convenience Market and Car Wash; 10,000 square
foot Shopping Center and two 3,000 square foot Fast-Food Restaurants with Drive
Thru Windows located in the City of Marysville in Union County, Ohio. The
gas/service station has a total of 16 vehicle fueling positions with a 6,000 square foot
Convenience Market and a car wash. The development will be located on the
southwest corner of the S.R. 31 & Mill Road/Echo Drive intersection, approximately
1000 feet north of US 33. The purpose of this report is to determine the impacts to
the area and any roadway improvements necessary to mitigate those impacts

generated by the proposed development.

EXISTING CONDITIONS

State Route 31 (speed limit 50 mph) runs north to south. Mill Road (speed limit 25
mph) runs east to west and intersects S.R. 31 just east of the proposed site. Mill
Road will be considered as an east to west roadway. The intersection of S.R. 31 &
Mill Road/Echo Drive is presently signalized with exclusive left turn lanes
northbound and southbound and one thru lane in each direction on S.R. 31. Mill
Road is a two-lane roadway with an exclusive left turn lane eastbound at S.R. 31.

All legs are considered single lane approaches. Crashes (see Appendix H) at the S.R.
31 & Mill Road intersection reflect typical ranges for a signalized intersection,

therefore there does not appear to be a safety issue at this intersection.

TRAFFIC COUNTS & PROJECTIONS

Intersection movement counts for both the morning and evening peak hours were
taken at the S.R. 31 & Mill Road/Echo Drive; Mill Rd. & Cobblestone Way; and Mill
Rd. & McDonalds drive intersections. These counts were taken between the hours
of 6:00 — 8:30am and 4:00 - 6:00pm based upon the typical peak hours. ~ Twenty

four-hour mechanical tube counts were also collected on Mill Road. The existing
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counts were grown using a 1.50% growth rate obtained from the City. The Institute
of Transportation Engineers (ITE) Trip Generation Handbook was used to determine the

trips for each of the land uses in the development.

The existing traffic patterns at the intersection of S.R. 31 & Mill Road was used to
determine the directional distribution of the proposed development site. Pass-By
and Diverted Linked trips were developed into the trip distribution percentages
(Exhibit 3). The opening year for this development (Gasoline Station only) is 2011
therefore the design year should be 2021 (entire development) according to the City
guidelines. The study will examine no-build and build conditions for the 2021
design year. The development trips were added to the background traffic, from
Exhibits 1 & 2, to determine the opening year 2011 and design year 2021 build
scenarios, Exhibits 6 & 7.

SIGNAL WARRANT ANALYSIS

The intersection of S.R. 31 / Mill Road is an existing signalized intersection therefore
a signal warrant analysis was not performed at this intersection. Volumes for 8
hours or greater were not available for the development therefore we took a
conservative approach and used the AM and PM peak hour trips for the
development and used them for the AM and PM hourly volumes (see Appendix D).
A 1.5% growth rate obtained from the City was used to develop the 2021 hourly
ADT. The ADT'’s are as follows:

Opening Year 2011: Major - Mill Road = 4,149 (Two Way)

Minor - Cobblestone Way = 416 (One Way)

Minor - Development Entrance = 2,436 (One Way)
Design Year 2021: Major - Mill Road = 4,815 (Two Way)

Minor - Cobblestone Way = 483 (One Way)

Minor - Development Entrance = 2,832 (One Way)

Table 2: Traffic Signal Warrant Guidelines from the City of Marysville TIS

standards was used to determine if the intersection meets signal Warrant 1. Using
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the data above, the conditions were analyzed for both Condition A and Condition B
in the opening year 2011 and design year 2021. The intersection of Mill Road &
Cobblestone Way/the Proposed Development Drive does not warrant a signal for

2011 Opening Day or Design Year 2021. Refer to Appendix D for more details.

HIGHWAY CAPACITY ANALYSIS

Highway Capacity Software (HCS) was used to evaluate the operation of the existing
and proposed intersections within the study area in order to determine the level of
service for opening year 2011 and design year 2021 for build and no build
conditions. In addition HCS analysis is used to determine if additional lanes are
needed at the intersection in order to obtain an acceptable Levels of Service (LOS).
Acceptable levels of service are considered a “D” according to the City of
Marysville. In order to obtain an acceptable LOS D during the 2021 build conditions
at S.R. 31/Mill Road an eastbound right turn lane is needed. The 2021 Build
condition for, the Mill Rd./Cobblestone Way stop controlled intersection has a
westbound left turn lane added into the analysis since it was determined in the
Storage Lane Analysis Section 9 that a westbound left turn lane is warranted. See

the summary layout on page 6 for more details.

STORAGE LANE ANALYSIS

Turn lane warrants for the S.R. 31/Mill Rd./Echo Dr. (signalized) intersection was
performed in the HCS analysis. An eastbound right turn lane is warranted at this
intersection. At the Mill Road & Cobblestone Way (unsignalized) intersection turn
lane warrants were performed using the Ohio Department of Transportation
(ODOT) Location & Design Volume 1 Figures 401-5aE and 401-6aE (see Appendix
F). According to Figure 401-5aE, in the design year 2021 with a 20% westbound left
turning percentage and 481 vehicles in the one lane, a westbound left turn is

warranted into the development.

Storage lane length calculations were performed using ODOT criteria for the traffic

movements directly affected by the proposed development at the development
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drive and at the intersection of S.R. 31 and Mill Road. A spreadsheet using 2021
build volume, located in Appendix F, was developed by M*E Companies to

summarize the calculations.

e A length of 450" was calculated for the eastbound right turn lane on Mill Road
at S.R. 31. The distance along Mill Road between Cobblestone
Way/Development Entrance and S.R. 31 is approximately 430" and therefore
the AM peak hour might at times back up through the Mill Rd./Cobblestone
Way intersection. However, since this calculated length of 450’ is for the AM
peak and in the design year, we therefore recommend that the eastbound
right turn lane be constructed from the Mill Rd./Cobblestone Way
intersection to the S.R. 31/Mill Road intersection only.

® The intersection of Mill Road & the Proposed Development Drive will require
a 150" westbound left turn lane based upon the turn lane warrants. Copies of

the calculations can be found in Appendix E.

RECOMMENDATIONS

Listed below are the recommended improvements at each intersection determined

from the analysis for the study area.

S.R. 31 & Mill Road/Echo Drive
The proposed development will degrade the Level of Service and the functionality

of the intersection.

Eastbound Left lane on Mill Rd. with a length of 150 feet.

Eastbound through on Mill Rd. with a length of 100 feet.

Eastbound Right turn lane on Mill Rd. is warranted with a length of 450 feet. Because the
proposed entrance is 430 feet from the stop line at SR 31, the right turn lane length will be
430" instead.

The existing signal should be retimed to include phasing for an overlap right with a
new five section signal head added. The existing loop detectors may need to be

replaced due to the revised intersection layout. The aforementioned improvements
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appear to be necessary in the 2021 design year based on current traffic volumes,

proposed development and anticipated growth.

Mill Road & Cobblestone Way/Proposed Development Drive
Westbound Left turn lane on Mill Road is warranted with length of 150 feet.

The aforementioned improvements appear to be necessary in the 2021 design year

based on current traffic volumes, proposed development and anticipated growth.

See the next page for a summary layout of the area and Appendix A for a schematic

of the proposed roadway layout.
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2. INTRODUCTION & PURPOSE
MeE Companies was retained by Turkey Hill Minit Markets to conduct a Traffic

Impact Study for a proposed 5 acre mixed use development consisting of a
Gasoline/Service Station with Convenience Market and Car Wash; 10,000 square
foot Shopping Center and two 3,000 square foot Fast-Food Restaurants with Drive
Thru Windows located in the City of Marysville in Union County, Ohio. The
gas/service station has a total of 16 vehicle fueling positions with a 6,000 square foot
Convenience Market and a car wash. The development will be located on the
southwest corner of the S.R. 31 & Mill Road/Echo Drive intersection, approximately
1000 feet north of US 33.

The Gasoline/Service Station with will be built out in late 2011 and will be the only
development in the 2011 Opening Year. The other three developments will be built
out by 2021. The purpose of this report is to determine the impacts to the area and
any roadway improvements necessary to mitigate those impacts generated by the

proposed development.

A proposed site layout for the Gasoline/Service Station is presented on the next
page and in Appendix A. A Site layout for the other developments is not available at
this time.
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3. EXISTING CONDITIONS
Currently the site is a vacant lot on which the proposed mixed use development will

be constructed. S.R. 31 runs north to south. Mill Road runs east to west and
intersects S.R. 31 just east of the proposed site. Mill Road will be considered as an
east to west roadway. The intersection of S.R. 31 & Mill Road/Echo Drive is
presently signalized with exclusive left turn lanes northbound and southbound and
one thru lane in each direction on S.R. 31. Mill Road is a two-lane roadway with an
exclusive left turn lane eastbound at S.R. 31. S.R. 31 and Mill Road have speed limits
of 50 mph and 25 mph, respectively. Crashes (see Appendix H) at the S.R. 31 & Mill
Road intersection reflect typical ranges for a signalized intersection, therefore there

does not appear to be a safety issue at this intersection. See aerial below.
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4. TRAFFIC COUNTS

Intersection movement counts as shown in Figure 4 for both the morning and
evening peak hours were taken at the S.R. 31 & Mill Road/Echo Drive; Mill Rd. &
Cobblestone Way; and Mill Rd. & McDonalds drive intersections. These counts
were taken between the hours of 6:00 - 8:30am and 4:00 - 6:00pm based upon the
typical peak hours. ~Twenty four-hour mechanical tube counts were also collected
on Mill Road. The existing counts were grown using a 1.50% growth rate obtained

from the City. Refer to Appendix B for traffic counts.

Twigqg Property - TIS

TURNING MOVEMENTS

Intersection | EASTBOUND | WESTBOUND | NORTHBOUND | SOUTHBOUND

LTI R]L]TIR]L|[T|R|]L|[T|R
2011 No Build - Exhibit 1 (Peak Hour Turning Movement Counts)
SR 31&MillRd/EchoDr. | 25| 9 [326[ 47 5 [ 10| 129 [ 398 | 44| 23 [ 653 | 6 |am

Mill Rd. & Cobblestone Way 4 12481 0 0 |45]123] O 0 0| 42| 0 [ 2 |am

Mill Rd. & McDonalds Ent./Exit{ 26 | 240| 0 0 | 56 | 55] 0O 0 0 | 117 0 |19 [am

2021 No Build - Exhibit 2 1.5% Growth
SR 31 & Mill Rd./Echo Dr.

Mill Rd. & McDonalds Ent./Exi “m
1[ 0 .II. 0|13 ] 0

FIGURE 4
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5. PROPOSED SITE DEVELOPMENT
The Institute of Transportation Engineers (ITE) Trip Generation Handbook is the most

widely accepted publication for projecting traffic volumes; specifically related to
how the site is used. The ITE category used to determine the trips generated for the
proposed Gas/Service station was 946- Gasoline/Service Station with Convenience
Market and Car Wash. The proposed gasoline/ service station will have 16 vehicle
fueling positions. Based upon the ITE charts the AM and PM peak hour will
generate a total of 191 and 223 trip ends, respectively. The ITE category used to
determine the trips generated for the proposed Shopping Center was 820- Shopping
Center. The proposed shopping center will have a total of 10,000 gross square
footage. Based upon the ITE charts the AM and PM peak hour will generate a total
of 40 and 136 trip ends, respectively. The ITE category used to determine the trips
generated for the proposed Fast-Food Restaurant was 934- Fast-Food Restaurant
with Drive-Through Window. The proposed fast-food restaurant will have a total of
3,000 gross square footage. Based upon the ITE charts the AM and PM peak hour
will generate a total of 49 and 34 trip ends, respectively. Refer to Appendix C for trip

generation data.

The entire development will have one full access drive on Mill Road across from
Cobblestone Way. The basis for directional distribution of the proposed mixed use
development site was determined based upon examination of the surrounding area
and the existing traffic patterns at the intersection of S.R. 31 & Mill Road. The
distribution for the site will have a large AM movement west to east on Mill Road
and north to south on S.R. 31 heading towards the City of Marysville and US 33.
The PM movement will have almost the opposite movement as the AM but have
larger volumes all around. Refer to Section 6 Traffic Projections and Exhibit 3 for
more details regarding the directional distribution percentages for the proposed

mixed used development.
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TRIP GENERATION
[ITE Land Use Description: GasolinelService Station with Convenience Market and Car Wash
ITE Land Use Code:
Vehicle Fueling Positions
main parcel
AM Peak Hour of Adj St Rate (One Hr 7-9 am) = 1193 T 191 |=trips during AM Pk Hr
%in= 5 97 |of adjacent street
%Out = ' 94
PM Peak Hour of Adj St Rate {One Hr 4-6 pm) = 3.9¢ Trips 223 |=trips during PM Pk Hr
%in= 5 114 [ofadjacent street
= 109
Trip Generation Assumptions:
[ITE Land Use Description: 0od R do
{ITE Land Use Code:
[per 1000 Square Footage 3 RIP
main parcel D
AM Peak Hour of Adj St Rate (One Hr 7-8 am} = 49 |=trips during AM Pk Hr
%ln= 26 |of adjacent street
%Out = y.)
PM Peak Hour of Adj St Rate (One Hr 4-6 pm) = 34 |=trips during PM Pk Hr
%In= 18 |of adjacent street
%0ut = 16
Trip Generation Assumptions:
{ITE Land Use Description:
[ITE Land Use Code:
|per 1000 Square Footage RIP
main parcel D
AM Peak Hour of Adj St Rate =Ln(T) = 0.58Ln{X}+2.32 = Trips 40 |=trips during AM Pk Hr
%in= 24 | of adjacent street
%0ut = 16
PM Peak Hour of Adj St Rate = Ln(T) = 0.67Ln{X}+3.37 = Trips 136 |=trips during PM Pk Hr
%In= 67 |ofadjacentstreet
%QOut = 69
Trip Generation Assumptions:
FIGURE 5
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6. TRAFFIC PROJECTIONS

The opening year for this development is considered 2011, although only the gas
station will be built out by this year. For the purposes of this study we used the total
trips of the entire development to determine the design year. According to the City
guidelines, based upon a minimum trip end in the peak hour, for 280 or 393 trip
ends for the proposed development the design year should be 10 year from opening
day, therefore the design year will be 2021. The study will examine no-build and
build conditions for 2021 design year.

The trip distributions for opening year 2011 and design year 2021 are considered the
same for this report. Pass-By trips (trips already on the adjacent existing roadway)
and Diverted Linked trips (trips diverted via adjacent streets) were also considered
in developing the trip distribution patterns (percentages) shown in Exhibit 3.

For the multi-use development trip generation an internal capture (trips already in
the development going from one land use to another) percentage was calculated for
both AM and PM peak hours using the ITE chart located in Appendix C. This
internal capture percentage 25% and 30% for the AM and PM peak hours,

respectively, was the amount of trips reduced from the design year total trip ends.

The gas/service station trips (Exhibit 4) were added to the background traffic
(Exhibit 12011 No Build) to determine the opening year 2011 Build scenario (Exhibit
6). The entire development trips (Exhibit 5) were added to the background traffic
(Exhibit 2 2021 No Build) to determine the design year 2021 Build scenario (Exhibit
7). The opening year 2011 volumes were used for Signal Warrant analyses and the

design year 2021 build volumes were used for turn lane warrants and lengths.
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EXHIBIT 3
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