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Trip Distribution 
The original distribution of traffic was based upon the existing peak hour movements to and 
from Vinmar Way at the intersection S. Old 3C Highway & Tussic Street Road/Vinmar 
Way.  Note that this is not the only access to the subdivision, but it is assumed that residents 
leave at the closest access point, so it would reflect the overall distribution.  The original 
distribution was calculated by weighted average of the Outbound AM Peak and Inbound PM 
Peak (from-AM Peak+to-PM Peak/Total) and was as follows:  

 

25% [(23+11)/137] to/from the north on Old 3C Highway 
55% [(43+32)/137] to/from the south on Old 3C Highway 
20% [(12+16)/137] to/from the south on Tussic Street Road 

 

Because the location of the access was adjusted to the south on the site, 15% more traffic 
was assumed to be oriented south on Tussic Street Road.  Therefore, the revised distribution 
is as follows: 
 

25% to/from the north on Old 3C Highway 
40% to/from the south on Old 3C Highway 
35% to/from the south on Tussic Street Road 

 

Figure 3, which is attached, shows the resulting daily traffic assignment.  Figure 4 shows the 
AM & PM Peak hour site generated traffic. 

ANALYSES 
Signal Warrant 
A signal warrant analysis was performed for the intersection of S. Old 3C Highway & Tussic 
Street Road/Vinmar Way.  There are a total of 9 warrants in the Ohio Manual of Uniform 
Traffic Control Devices, 2012 Edition (OMUTCD).  If any of these are met, a signal is 
“warranted.”  If a signal is warranted, it means it is above the minimum level that a signal is 
desirable and may or may not be recommended for installation.  A listing of the 9 warrants 
follows: 
 

● Warrant # 1 – Eight-Hour Vehicular Volume ● Warrant # 5 – School Crossing 
● Warrant # 2 – Four-Hour Vehicular Volume ● Warrant # 6 – Coordinated Signal System 

 ● Warrant # 3 – Peak Hour   ● Warrant # 7 – Crash Experience 
● Warrant # 4 – Pedestrian Volume  ● Warrant # 8 – Roadway Network 

● Warrant # 9 – Intersection near a Grade Crossing 
 

For the vehicular volume-based warrants, the OMUTCD specifies two levels of volume 
criteria depending on the 85th percentile speed and the population of the municipality.  The 
volumes necessary are lower for speeds greater than 40 MPH or for communities with a 
population less than 10,000.   For the higher speed or lower population criteria, traffic 
volumes required to meet the warrants are 70 percent of the volumes required for a lower 
speed or high population community.  When speed data is not collected as part of the study, 
it is common practice to use the speed limit.   
 
For the analysis, daily distributions for the site had to be projected for use in the warrant 
analyses.  For the residential distribution for the site, the data was based on a count Smart 
Services, Inc. had on file.   Supporting calculations of the daily distribution are attached.   
 
The OMUTCD states under “guidance” that engineering judgment should be used to 
determine what portion of the right-turn vehicles from the minor street approach should be 
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deducted in the analysis.  The DCEO’s practice is not to discount minor street right turns in 
the analysis.  
 
The DCEO considers the Eight Hour warrant when going forward with the installation of a 
traffic signal.  The Eight Hour warrant is not met with the existing or existing plus site traffic.  
The warrant worksheets are attached.  
 

Turn Lane Warrants  
Left Turn Lanes – Per the DCEO’s Draft TIS Standards that went into effect on 1/1/2018, 
a left turn lane is warranted on major collector streets that have speeds greater than 40 MPH, 
greater than 10 peak hour left turning vehicles, and greater than 100 design hourly volume 
(DHV).  Counts on Tussic Street Road at the site access are not available but the existing 
volume on Tussic Street Road at Old 3C Highway exceeds 100 DHV so it is assumed the 
DHV at the site access will be greater than 100.  As shown in Figure 4, there are 29 
southbound left turning vehicles in the PM Peak at the proposed site access on Tussic Street 
Road.  The 29 left turning vehicles exceeds the DCEO’s threshold of “more than 10” for 
Tussic Street Road (a Major Collector having a speed greater than 40 MPH) so a southbound 
left turn lane is warranted. 
 

Right Turn Lanes - Per the TIS Standards, the procedure for determining whether a right 
turn lane is required is according to the procedures found in the SHAMM.  The site traffic 
assignment in Figure 4 shows there will be 16 right turns into the site in the PM Peak Hour.  
To warrant a right turn lane, there will be would need to be approximately 1040 vehicles 
northbound on Tussic Street Road in the PM Peak Hour at the site access.  Since there are 
only 85 existing westbound vehicles on Tussic Street Road at the intersection of S. Old 3C 
Highway & Tussic Street Road, the right turn warrant is not met by inspection.  The graph 
from the SHAMM is attached for reference.    
 

Left Turn Lane Length  
Turn lane lengths for the warranted southbound left turn lane on Tussic Street Road were 
computed using the method in Section 400 of the ODOT L&D Manual.  The speed limit of 
45 MPH on Tussic Street Road was used in the calculation.  The result is a southbound left 
turn lane length of 175’ which includes the 50’ diverging taper.  The detailed turn lane length 
calculation is attached.   
	

Sight Distance 
The sight distance exhibits that are provided by the site engineer, Civil & Environmental 
Consultants (CEC), are intended for zoning purposes only.  Proposed improvements are 
subject to change per final engineering design. A field survey has not been performed. 
Existing topography was obtained via Ohio Geographically Reference Information Program 
(OGRIP), dated October 2017. 
 
Intersection Sight Distance - The DCEO has indicated that sight distance can be based on 
the posted speed limit which is 45 MPH on Tussic Street Road.  A summary of the 
computations of the required intersection sight distance is shown in Tables 2 and 3.  It is 
noted that the most critical case was evaluated that would include the additional distance 
required with the warranted left turn lane. 
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ODOT Criteria 
= 1.47 x Vmajor x tg 

Westbound Left turn movement 
Viewing traffic approaching from left 530’ 

Westbound Left turn movement 
Viewing traffic approaching from right 530’ 

Westbound Right turn movement 
Viewing traffic approaching from left 430’ 

Vmajor = 45 MPH (Design Speed of Major Road) tg = (See Table 3) 
Table 2 – Sight Distance Summary 

Base tg 
(2 lane road) 

Additional 
lanes 

to cross 

Adjustment to tg 
for additional 

lane(s) (0.5 s per 
add. lane) 

Actual tg 

Passenger Car Left turn from a stop (NB) 7.5 1 0.5 s 8.0s 
Passenger Car Right turn from a stop (NB) 6.5 0 0.0 s 6.5 s 

Table 3 – Time gap adjustment calculation 

CEC has provided a preliminary exhibit that shows that intersection sight distance is met. 
The exhibit is attached.   

Left Turn Decision - A final exhibit showing decision sight distance will be required as part 
of the development plan.  The DCEO requirement per Supplemental Specifications-
Appendix B Section 602 E.1 is decision sight distance for 40 MPH from a location 200 feet 
in advance of the access.  From the ODOT L&D Manual, the decision sight distance for 40 
MPH is 330 feet which results in a location 130’ beyond the access.  The preliminary sight 
distance exhibit provided by CEC shows that the DCEO’s left turn decision sight distance 
would be met. 

CONCLUSIONS
The 70 proposed units will not exceed the 100 peak hour trip threshold in the DCEO’s TIS 
Standards for a traffic impact study.  However, the DCEO requested a signal warrant 
analysis at the intersection of S. Old 3C Highway & Tussic Street Road/Vinmar Way and a 
turn lane warrant analyses at the site access.   The following are the conclusions of the study 
at each intersection: 

S. Old 3C Highway & Tussic Street Road/Vinmar Way 
●The Eight-Hour Warrant, which is the warrant the DCEO considers when going
forward with the installation of a traffic signal, is not met with or without the site 
traffic.   

Tussic Street Road & Prop. Site Access 
●A southbound left turn lane is warranted.  The length of the lane is 175 feet which
includes the diverging taper. 
●A northbound right turn lane is not warranted.
●A preliminary assessment of sight distance indicates that the intersection and left
turn decision sight distance would be met.   
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From: Love, Michael
To: tstanhope@smartservices-inc.com
Cc: Piccin, John
Subject: RE: Tussic Street & Oxbow
Date: Thursday, March 22, 2018 8:31:29 AM
Attachments: 2018-03-22 Benalcazar Property - Traffic Memo REV 1 NOT APPROVED.PDF

Todd

The Traffic Analysis submitted 3/1/2018 shows the site entrance located in an area where
intersection sight distance (ISD) is not met. Therefore the report cannot be approved at this time. The
location of the site access will need to be (1) re-located so ISD is met or (2) adjustments to the
Tussic Street Road profile will be required.

Call me if you have any questions

Mike

mailto:mlove@co.delaware.oh.us
mailto:tstanhope@smartservices-inc.com
mailto:jpiccin@co.delaware.oh.us
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Appendix


APPENDIXTRAFFIC ANALYSIS 2 LANE HIGHWAY RIGHT TURN LANE WARRANT (> 
40 MPH)PREPARED BY: REV. 1


BENALCAZAR PROPERTY


ID
PM PEAK


(P)


WARRANT SUMMARY


RESULTINTERSECTION [MOVEMENT] - VOLUME SET
AM PEAK


(A)


Approximately 1040 
advancing vehicles
needed to meet warrant.







Type =
Speed = MPH Storage Length (Adj) = feet
Cycle Length = seconds Deceleration/Div. Taper = feet
Turning Volume = VPH Turn Lane Length = feet
# of Turning Lanes =
Advancing Volume = VPH
Turning % (>10% HIGH) =
Design Condition =
Vehicles per Cycle =
Storage Length (Calc) = feet


0.5 Calculations based on 401-7E in ODOT L&D 
Manual.  All dimensions are in feet.50


32.2% HIGH
C


50
29
1


90


125
175


60
50


(1) TUSSIC STREET ROAD & PROP. SITE ACCESS - SB LT - 2028 'BUILD'
Critical Analysis Period:  PM PEAK


Unsignalized Through Road 175
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BENALCAZAR PROPERTY APPENDIXTRAFFIC ANALYSIS
LEFT TURN LANE CALCULATIONSPREPARED BY: 3/2018
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Appendix

APPENDIX
TRAFFIC ANALYSIS 2 LANE HIGHWAY RIGHT TURN LANE WARRANT (> 

40 MPH)PREPARED BY: REV. 1

BENALCAZAR PROPERTY

ID
PM PEAK

(P)

WARRANT SUMMARY

RESULTINTERSECTION [MOVEMENT] - VOLUME SET
AM PEAK

(A)

Approximately 1040 
advancing vehicles
needed to meet warrant.



Type =
Speed = MPH Storage Length (Adj) = feet
Cycle Length = seconds Deceleration/Div. Taper = feet
Turning Volume = VPH Turn Lane Length = feet
# of Turning Lanes =
Advancing Volume = VPH  
Turning % (>10% HIGH) =
Design Condition =
Vehicles per Cycle =
Storage Length (Calc) = feet

0.5 Calculations based on 401-7E in ODOT L&D 
Manual.  All dimensions are in feet.50

32.2% HIGH
C

50
29
1

90

125
175

60
50

(1) TUSSIC STREET ROAD & PROP. SITE ACCESS - SB LT - 2028 'BUILD'
Critical Analysis Period:  PM PEAK

Unsignalized Through Road 175
45

Appendix

BENALCAZAR PROPERTY APPENDIX
TRAFFIC ANALYSIS

LEFT TURN LANE CALCULATIONSPREPARED BY: 3/2018
REV. 1



INTERSECTION SIGHT DISTANCE PROFILE FOR TUSSIC STREET ROAD
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