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Executive Summary

This Traffic Impact Study (TIS) has been prepared at the request of Crosslands Development Company,LLC for a proposed child care facility in Hudson, Summit County, Ohio. The site’s access driveway islocated on the west side of Terex Road south of W. Streetsboro Street (SR 303) The project site locationis shown in Figure 1.1, Appendix A.

The development is expected to consist of the following:
# Day Care Center (173 Students)

The construction of the child care facility is scheduled to be completed in 2027.
The site will be served by a single access driveway. This access driveway is located on the west side ofTerex Road approximately 300 feet south of the W. Streetsboro Street (SR 303) and Terex Roadintersection. This access driveway is proposed as full access with one egress lane and one ingress lane.
The weekday AM peak hour of traffic was determined to be 7:30 AM to 8:30 AM. The weekday PM peakhour of traffic was found to be 4:45 PM to 5:45 PM. 
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The child care facility  is expected to generate the following hourly traffic volumes during the peakperiods as shown in the table below:
TRIP GENERATION WEEKDAY TRIP ENDS

ITE
CODE

DESCRIPTION SIZE
AM PEAK HOUR 
(ENTER/EXIT)

PM PEAK HOUR 
(ENTER/EXIT)565 Child Care Facility 173 Students 64 57 55 62PASS-BY TRIPS (AM=N/A, PM=44%) 0 0 27 27

TOTAL NON-PASS-BY TRIPS
64 57 28 35

121 63

TOTAL PASS-BY TRIPS 0 54

TOTAL TRIPS 121 117

The ODOT State Highway Access Management Manual (8) requires that ten year design hour trafficvolumes be analyzed for a proposed development when the number of generated trips is below 500 inthe peak hour and twenty year design hour traffic volumes when the number of generated trips isgreater than 500 in the peak hour.  
The proposed development is expected to generate a total of 121 driveway trips in the AM peak hourand a total of 117 driveway trips in the PM peak hour.  Therefore, the year 2037 will be analyzed forthe ten year design hour conditions from the opening year of the daycare 
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Recommended Improvements to Serve Future Conditions without the DevelopmentThe following improvements were recommended to accommodate the forecasted 2027 and 2037 No-Build conditions at the study area intersection. 
W. Streetsboro Street (SR 303) & Terex Road 
# Adjust existing traffic signal timing. 
# Extend the northbound left turn lane to a length of 550 feet.
# Extend the eastbound right turn lane to a length of 800 feet.

Recommended Improvements to Mitigate the Traffic Associated with the DevelopmentNo improvements were recommended to accommodate the forecasted 2027 and 2037 Build conditionsat the study area intersection. 
Development Access Recommendations The following lane use and traffic control is recommended at the site access locations under theforecasted Build conditions:

Terex Road & Access Driveway
# Re-stripe southbound approach to include a 150 foot right turn lane.
# Place a stop sign on the west  approach. 
# Provide one egress lane and one ingress lane on the west approach.

The recommended lane use and traffic control for the study area to accommodate expected Build trafficvolumes can be seen in Figure 4.1, Appendix A.
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Chapter 1
Introduction

1.1 Purpose of Report

This Traffic Impact Study (TIS) has been prepared at the request of Crosslands Development Company,LLC for a proposed child care facility in Hudson, Summit County, Ohio. The site’s access driveway islocated on the west side of Terex Road south of W. Streetsboro Street (SR 303) The project site locationis shown in Figure 1.1, Appendix A.

The development is expected to consist of the following:
# Day Care Center (173 Students)

The construction of the child care facility is scheduled to be completed in 2027.
The site will be served by a single access driveway. This access driveway is located on the west side ofTerex Road approximately 300 feet south of the W. Streetsboro Street (SR 303) and Terex Roadintersection. This access driveway is proposed as full access with one egress lane and one ingress lane.The day care center site plan is shown in Figure 1.2, Appendix A.
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1.2 Study Objectives

This study is structured for the following purposes;
# to adequately assess the traffic impacts associated with the proposed development, andidentify the level of off-site access and traffic,
# to provide a comprehensive study which evaluates and documents the traffic impactsand off-site improvements, where warranted,
# and to provide a technically sound basis to identify mitigation requirements to off-sitetraffic impacts.

This study documents the methodologies, findings and conclusions of the analysis, including the basisfor all assumptions, traffic parameters utilized and conclusions reached. 
The development of future traffic volumes will be based on the forecasting guidelines and methodologyfound in the Ohio Department of Transportation’s Ohio Traffic Forecasting Manual, Volume 1 (5) &
Volume 2 (5).  
The traffic impacts will be determined by comparing the existing intersection levels-of-service, delayor density, volume to capacity ratio and queue storage ratio before the construction of the proposeddevelopment to the anticipated measures after the development is completed.  Traffic analyses for thestudy area and access intersections will be calculated using the computerized version of theTransportation Research Board's Highway Capacity Manual 7TH Edition (1), (HCS2026, Release 8.5). Data inputs for the HCS software program will be based on the guidance found in the Ohio Departmentof Transportation’s Analysis & Traffic Simulation Manual (OATS) (7). 
The justification for any changes in the intersections will be determined by comparing data collectedof the existing traffic conditions to the criteria established by the Manual on Uniform Traffic Control
Devices for Streets and Highways, 11th Edition (2) , Ohio Supplement to the Manual of Uniform
Traffic Devices (3) , and professional engineering judgment from an on-site field review.
Intersection geometric design guidelines will be based in the information and procedures found in theOhio Department of Transportation’s Location & Design Manual, Volume 1 (4).       
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1.3 Intersection Capacity & Levels-of-Service

Intersection capacity analyses will be performed at the study area intersections using the proceduresoutlined in the computerized version of the Transportation Research Board’s  Highway Capacity
Manual (1).   Section 3.1 of the Ohio Department of Transportation’s OATS Manual (6) provides thefollowing description of the HCM (1):

“The Highway Capacity Manual (HCM) is the most widely used document in the transportation industry
that contains a set of methodologies and application procedures for evaluating the capacity and quality
of service of various transportation facilities. It is a tool for analyzing existing facilities and for the
planning and design of future systems. HCM is built from more than 60 years of research work and
represents a body of expert transportation consensus.”

The capacity analysis procedures provide a calculated “average vehicle delay”, which is based on trafficvolumes, number of lanes, type of traffic control, channelization, grade, and percentage of large vehiclesin the traffic stream at each intersection.  The average delay calculated at an intersection is thenassigned a “grade” or level of service (LOS) ranging from LOS A, the best, to LOS F, the worst based upondriver expectation.  The intersection LOS “grades” as defined by the  Transportation Research Boardare as follows:
Table 1.1 Intersection Levels-of-Service

LOS
UNSIGNALIZED AVERAGE

DELAY PER VEHICLE
(seconds/vehicle)

SIGNALIZED AVERAGE
DELAY PER VEHICLE

(seconds/vehicle)A # 10.0 # 10.0B 10.1 to 15.0 10.1 to 20.0C 15.1 to 25.0 20.1 to 35.0D 25.1 to 35.0 35.1 to 55.0E 35.1 to 50.0 55.1 to 80.0F > 50 > 80
Intersection capacity analyses will be performed in order to estimate the maximum amount of trafficthat can be accommodated by the intersection while maintaining recommended operational qualities. No-Build and Build peak hour traffic volumes will be analyzed to determine the level-of-service (LOS)at the study area intersections.
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Section 5.9 of the Ohio Department of Transportation’s OATS Manual (6) provides additionalintersection operational goals for volume-to-capacity ratio and queue storage ratio.   The followingtable from Section 5.9 details the operation goals for intersection analyses (All-Way Stop Control, Two-Way Stop Control, Signalized, & Roundabout).
Table 1.2 Intersection Operational Goals

Intersection Operational GoalsIntersection LOS D or BETTERC or BETTERApproach LOS E or BETTERControl LOS E or BETTERv/c All movements < 1.0 (<= 0.93 preferred)
QSR All movements <1.0 from HCS analysis, TransModeler may be needed todetermine if queuing impacts upstream intersections.

v/c = Volume to Capacity Ratio
QSR = Queue Storage Ratio

It will be determined from the capacity analysis if there are any intersections, approaches ormovements that fail to meet the minimum LOS requirements and the v/c, and/or QSR exceed theoperational goals shown in Table 1.2.
All intersections will be analyzed using the computerized version of the Transportation ResearchBoard's Highway Capacity Manual 7TH Edition (1), (HCS2026, Release 8.5).  The capacity analysesfor signalized intersections will be based on the process detailed in Section 6.2.2.1 of the ODOT OATS
Manual (7).  The optimization of any traffic signal timings will be based on the delay minimizationfunction with the objective of Balanced Delay.  
It should be noted that any values for queue length, shown in the HCS analysis summary sheets that aredisplayed in red, indicate that the movement is expected to experience a “spillback” condition wherethe queue may exceed the existing length of the turn lane and extend into the adjacent through lane. These instances, if they occur, will be investigated for mitigation.
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1.4 Intersection Turn Lanes

Turn Lane Warrants

The ODOT Location and Design Manual, Volume 1 (4)  and the State Highway Access Management
Manual (8)  describes the need for auxiliary turn lanes at unsignalized intersections.  Section 401.6.3 ofthe ODOT Location and Design Manual (5)  states that:
“To determine the number and use of left (right) turn lanes, intersection capacity analysis procedures of
the current edition of the Highway Capacity Manual should be used.  For unsignalized intersections, left
(right)  turn lanes may also be needed if they meet warrants provided in Figures 401-5(6)a, b,  c and d. 
The warrants apply only to the free-flow approach of the unsignalized intersection.”

The  Auxiliary Lane Graphs found in Section 401-6 of the Location and Design Manual, Volume 1 (5) are used  for this determination.  This applies to the free-flow approaches at unsignalized intersections.
Section 401-6 of the Location and Design Manual, Volume 1 (5)   specifies the current edition of the
Highway Capacity Manual (1) should be used for signalized intersections.     
It is the intent of this report to evaluate the need for exclusive deceleration and turn lanes at theproposed access driveway on Terex Road.
Turn Lane Length

Existing turn lanes found to be deficient per the QSR results from the capacity analysis and anyrecommended turn lanes will  be analyzed to determine the necessary storage length in accordancewith the procedure found in the Ohio Department of Transportation’s Location and Design Manual,
Volume 1 (4), Section 401.  The ODOT criteria and procedures are furnished in Appendix B.  
Guidance regarding maximum and minimum turn lane lengths can be found in section 401.6 of the
ODOT Location and Design Manual (5).
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The procedure for determining the necessary turn lane storage length found in the Ohio Departmentof Transportation’s Location and Design Manual, Volume 1 (4), Section 401, is in part based on thedesign speed of the roadway.  
The AASHTO publication, A Policy on Geometric Design of Highway Streets (Green Book) (12),defines design speed as a selected speed used to determine the various geometric design features ofthe roadway.  The assumed design speed should be a logical one with respect to the topography,anticipated operating speed, the adjacent land use and the functional classification of highway.
 The ODOT Location and Design Manual, Volume 1 (4) provides guidance for determining the designspeed of a roadway.  Section 104.2 of the ODOT Location and Design Manual (4)  states that:
“The design speed should be at least the legal speed for facilities with a legal speed of 35 mph or less.  For
facilities with a legal speed of 40 or 45 mph the design speed shall either match the legal speed, or be 5
mph greater than the legal speed, depending on the context of the area.  For facilities with a legal speed
50 mph or greater, the design speed shall be 5 mph greater than the legal speed.” 
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1.5 References

The following list of references will be utilized for this report and the analysis contained within it:
1. Highway Capacity Manual, 7th Edition.  Transportation Research Board of the National Academies,Washington, D.C.
2. Manual on Uniform Traffic Control Devices for Streets and Highways, 11th  Edition.  U.S. Department ofTransportation, Federal Highway Administration, December 2023. 
3. Ohio Supplement to the Manual on Uniform Traffic Control Devices - 11th edition, Ohio Department of

Transportation, Office of Roadway Engineering, Columbus, Ohio, January 16 2026. 
4. Location and Design Manual, Volume 1, Roadway Design. Ohio Department of Transportation, Office ofRoadway Engineering, Columbus, Ohio.
5. Ohio Traffic Forecasting Manual, Volume 1, Traffic Forecasting Background.  Ohio Department ofTransportation, Office of Statewide Planning & Research, Columbus, Ohio. 
6. Ohio Traffic Forecasting Manual, Volume 2, Traffic Forecasting Methodologies.  Ohio Department ofTransportation, Office of Statewide Planning & Research, Columbus, Ohio. 
7. ODOT Analysis and Traffic Simulation Manual (OATS), Ohio Department of Transportation, Office ofRoadway Engineering, Columbus, Ohio.
8. State Highway Access Management Manual, Ohio Department of Transportation, Office of RoadwayEngineering, Columbus, Ohio.
9. Trip Generation Manual, 12th Edition, August 2025, Institute of Transportation Engineers, (ITE),Washington, D.C.
10. Trip Generation Handbook, 3rd Edition, September 2017, Institute of Transportation Engineers, (ITE),Washington, D.C.
11. Traffic Engineering Manual, October 23, 2002 Edition (Revised January 16, 2026), Ohio Department of Transportation, Office of Roadway Engineering, Columbus, Ohio.
12. A Policy on Geometric Design of Highway Streets (Green Book), American Association of State Highway and

Transportation Officials (AASHTO), 2018, 7th Edition.
13. Highway Functional Classification Concepts, Criteria and Procedures, 2013 Edition, Federal HighwayAdministration.
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Chapter 2
Area Conditions

2.1 Transportation Network Study Area

The study area for the project includes the previously discussed site access location and the followingintersection:
1. W. Streetsboro Street (SR 303) & Terex Road

The intersection will be enumerated and referred to as listed above throughout this report and analysiscontained within it.
An aerial view of the of the study area can be seen in Figure 2.1 Appendix A.

The following section details the lane use and traffic control for the intersections under study for thisreport.
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1.  W. Streetsboro Street (SR 303) & Terex Road

Hudson Crossing Parkway North Approach Terex Road South Approach- 1 Exclusive Left Turn Lane  - 1 Exclusive Left Turn Lane - 1 Exclusive Through Lane  - 1 Shared Through/Right Turn Lane - 1 Exclusive Right Turn Lane
W. Streetsboro Street East Approach W. Streetsboro Street West Approach- 1 Exclusive Left Turn Lane - 1 Exclusive Left Turn Lane - 1 Exclusive Through Lane - 1 Exclusive Through Lane- 1 Shared Through/ Right Turn Lane - 1 Exclusive Right Turn Lane
The intersection is controlled by a traffic signal. The signal operates with seven (7) “phases” whichassigns the right-of-way to specific movements and displays yellow and all-red clearances.  The firsttwo phases are the eastbound and westbound left turn movements with the left turns made during agreen arrow indication (protected movement). The next two phases are all eastbound and westboundmovements where the left turn movements are made during a green ball indication when there is a gapin the opposing through traffic movements (permissive movement). The next phase is the northboundleft turn and through movements with the left turns made during a green arrow indication (protectedmovement).  The last two phases are all northbound and southbound movements where the left turnmovements are made during a green ball indication when there is a gap in the opposing through trafficmovements (permissive movement). The phasing also includes two right turn overlaps allowing forsouthbound right turns during the eastbound left turn phase and eastbound right turns during thenorthbound left turn phase. 
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Roadway & Intersection CharacteristicsThe following table details the primary characteristics of the study area roadways:
Table 2.1 Roadway Characteristics

INTERSECTION

APPROACH

LANE USE
SPEED
LIMIT

TRAFFIC
CONTROL# ROADWAYS

THROUGH
LANE(S)

TURN 
LANES(S)

1
Hudson Crossing Pkwy North 1 1 RT, 1 LT 25

Traffic SignalControlledTerex Rd. South 1* 1 LT 45
SR 303 East 2* 1 LT 45SR 303 West 1 1 RT**, 1 LT 45

*Shared Through/Turn Lane(s)

**Bike Lane Present

Figure 2.2, Appendix A shows the lane use and traffic control conditions based upon our fieldinvestigation in the study area.  These will be considered the existing base conditions for this report.
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2.2 Functional Classification

The Ohio Department of Transportation functionally classifies roadways to help define a roadway’scharacteristics as well as identify roadways that are eligible for federal funds.  Functional classificationis the grouping of roads, streets, and highways in a hierarchy based on the type of highway service theyprovide.  Generally, streets and highways perform two types of service.  They provide either trafficmobility or land access and can be ranked in terms of the proportion of service  they provide. 
The functional classification as determined by ODOT will be used in this report to apply growth anddesign hour factors to the study area roadways for use in forecasting the future traffic volumes in thestudy area.  These factors are determined using data, guidelines, and methodology supplied by ODOT. The methods and the corresponding data are based on the roadways assigned functional classification. The ODOT methods for forecasting future traffic volumes are a recognized traffic engineering standardin the State of Ohio.
Roadways that are not listed as having a functional classification can be assigned into one of twocategories.  The first category is a local roadway and the second category is that of an access drive.
The roadway functional classifications are assigned either an urban or rural designation. 
The ODOT the urban/rural designation and functional classification of the roadways in the study areacan currently be found using the ODOT Transportation Information Mapping System (TIMS).  TIMS isODOT’s web-mapping portal where information about Ohio’s transportation system can be found.  TIMScan currently be found at the following web address:

https://gis.dot.state.oh.us/tims/  The urban and rural designation for the study area roadways can be found under the Boundaries taband the selection of the “Census Urban Areas” layer.  
The roadway functional classification can be found under the Roadway Information tab and theselection of the “Functional Classification” layer.  
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The following table lists the study area roadways that have an assigned functional classification asdetermined by ODOT and local government entities.    
Table 2.2 Functional Classification

INTERSECTION
AREA FC# CLASSIFICATION

# ROADWAYS

1 W. Streetsboro Street (SR 303) Urban 4 Minor Arterial Terex Road 4 Minor Arterial Hudson Crossing Parkway 7 Local Roadway
Figure 2.3, Appendix A illustrates the section of the functional classification map for the study area. The map was created using the ODOT Transportation Information Mapping System (TIMS) web-mapping portal.
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2.3 Traffic

Weekday Peak Hours

A weekday nine hour turning movement count was performed at the following location on Thursday, November 20, 2025.
1. W. Streetsboro Street (SR 303) & Terex Road

The 2025 weekday traffic count was conducted in fifteen (15) minute intervals between the hours of7 AM - 10 AM, 11 AM - 2 PM, and 3 PM - 6 PM, then hourly totals were calculated.  Average daily trafficwas calculated for the roadways using expansion factors to account for daily and seasonal variationsaccording to the recommendations and latest data from the Ohio Department of Transportation.  Copiesof the intersection turn movement counts are included in Appendix C. 
The peak hours for the study area were determined based on the AM and PM hour experiencing thehighest total volumes.  The weekday AM peak hour of traffic was determined to be 7:30 AM to 8:30 AM.The weekday PM peak hour of traffic was found to be 4:45 PM to 5:45 PM. The peak hours are shownin the turn movement counts in Appendix C. These periods will be used to forecast expected and futuretraffic volumes since they reflect the period of the highest volume of vehicular traffic flow for the studyarea roadways. 
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Chapter 3
Projected Traffic Conditions

3.1 Site Traffic

Trip Generation

Calculating future total driveway trips requires an estimate of the traffic generated by the proposeddevelopment.  The most widely accepted method of determining the amount of traffic that the proposeddevelopment will generate is to compare the proposed land use with existing facilities of the same use. The Institute of Transportation Engineers (ITE) has prepared a manual titled “Trip Generation
Manual” (9), which is a compilation of similar traffic generation studies to aide in making such acomparison.  The most recent update of this manual is the 12TH edition and was utilized for this study. 
The Institute of Transportation Engineers (ITE) provides a web-based application (ITETripGen) thatwill be used to calculate the expected future driveway trips using the data from the Trip Generation
Manual (6).  The ITETripGen web-based app can be accessed through a subscription at the followingaddress:  https://itetripgen.org/
An independent variable is used in trip generation calculations, which consists of a physical,measurable and predictable characteristic that describes the study site.  This has a direct relationshipto the variation in the number of trips generated by the land use.   For example, with day care centers,the number of students is the independent variable.
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The development is expected to consist of the following:
# Day Care Center (173 Students)

The following table details the development land use from the site plan (Figure 1.2, Appendix A) andthe corresponding ITE land use that will be used to forecast the site generated traffic volumes for theBuild conditions:
Table 3.1 ITE Land Use Code

SITE PLAN
DESCRIPTION

SIZE
ITE

CODE
ITE DESCRIPTION

Child Care Facility 173 Students 565 Child Care Center
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Vehicle Trip Types

Site generated driveway trips can be separated into two major categories: Non-pass-by trips and pass-by trips. Non-pass-by trips can be further subdivided into primary trips and diverted trips. Pass-by anddiverted trips may be part of multiple-stop chain of trips. Retail and service land use categoriessometimes generated a different mixture of traffic than land uses such a residential homes and officefacilities, which add all of the “new” traffic to the adjacent roadway system.
A pass-by-trip is made as an intermediate stop on the way from an origin to a primary trip destination.Pass-by trips are attracted from traffic passing the site on an adjacent street or roadway that offersdirect access to the generator (i.e. motorists who are already on the road and drop off their kids on theirway to work from home)
A non-pass-by trip is simply any trip generated by a site that is not a pass-by trip. Non-pass-by tripscan be further subdivided into primary trips and diverted trips.

# A diverted trip is attracted from the traffic volume on roadways within the vicinity ofthe generator but without direct access to the site. A diverted trip requires a diversionfrom a roadway not adjacent to the site to another roadway to gain direct access to thesite (i.e motorists who are on the interstate and exit to get something to eat and thenre-enter the interstate). Non-pass-by trips are sometimes used when diverted trips arenot calculated separately from primary trips in the analysis process. 
# A primary trip is made for the specific purpose of visiting the generator. The stop atthe generator is the primary reason for the trip.

The site generated traffic for the proposed development will be categorized as non-pass-by trips andpass-by trips for the purpose of this report and all analysis contained within.
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Pass-by Trips

The technical appendices in the ITE Trip Generation Manual (9) provides access to pass-by trip rates(previously Trip Generation Handbook (10)) for various land uses.  The appendices can be accessedby subscription either through the ITETripGen web-based app or through the trip generation resourcepage on the ITE website at the following address:
https://www.ite.org/technical-resources/topics/trip-and-parking-generation

The ITE Trip Generation Manual (9) does not provide AM peak hour pass-by data for land use #565,therefore, only PM peak hour pass-by rates will be used in this report. A copy of the ITE Trip
Generation Manual (9) pass-by rate tables used in this report are provided in Appendix D.    
The following tables details the PM peak hour pass-by rates that will be used in the forecasting of theexpected site generated traffic volumes:   

Table 3.2 PM Peak Hour Pass By Rates

ITE LAND USE DESCRIPTION
ITE

CODE
PEAK
HOUR

PASS-BY RATE

AVERAGE

Child Care Center 565 PM 44%
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Trip Generation Summary

Trip generation calculations for the development were performed utilizing data contained in the Trip
Generation Manual (9) and the methods outlined in the Trip Generation Handbook (10) .  Thefollowing table details the expected generated weekday peak hour traffic volumes for the child carefacility.  A copy of the trip generation worksheet can be found in Appendix D. 

Table 3.3 Trip Generation Summary

TRIP GENERATION WEEKDAY TRIP ENDS

ITE
CODE

DESCRIPTION SIZE
AM PEAK HOUR 
(ENTER/EXIT)

PM PEAK HOUR 
(ENTER/EXIT)565 Child Care Center 173 Students 64 57 55 62PASS-BY TRIPS (AM=N/A, PM=44%) 0 0 27 27

TOTAL NON-PASS-BY TRIPS
64 57 28 35

121 63

TOTAL PASS-BY TRIPS 0 54

TOTAL TRIPS 121 117

A requirement from the ODOT State Highway Access Management Manual (8) indicates that ten yeardesign hour traffic volumes be analyzed for a proposed development when the number of generatedtrips is below 500 in the peak hour and twenty year design hour traffic volumes when the number ofgenerated trips is greater than 500 in the peak hour.  
The proposed development is expected to generate a total of 121 driveway trips in the AM peak hourand a total of 117 driveway trips in the PM peak hour.  Therefore, the year 2037 will be analyzed forthe ten year design hour conditions from the opening year of the development.
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Distribution of Weekday Site Generated Trips

The directional distribution for the site generated trips is a function of the prevailing operatingconditions on the existing roadways. 
The existing traffic volumes entering the study area at the study area during the AM and PM peak hoursshown in Figure 2.4, Appendix A and detailed in the table below. 

Table 3.4 AM & PM Existing Entering Traffic

ORIGIN/
DESTINATION

ROUTE
AM

(ENTER)
% TOTAL

PM
(ENTER)

% TOTAL

East SR 303 461 28.5% 585 30.0%
West SR 303 871 53.7% 1055 54.1%
South Terex Rd. 289 17.8% 312 15.9%

  TOTALS 1621 100% 1952 100%
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The distribution pattern that was assumed is shown in the tables that follow detail the distribution ofthe non-pass-by site generated trips for the proposed development under the opening and design yearconditions.
Table 3.5 AM Non-Pass-by Trip Origins and Destinations

ORIGIN/
DESTINATION

ROUTE
%

ENTERING
TRIPS* % EXITING TRIPS*

East SR 303 30.0% 18 30.0% 16
West SR 303 55.0% 34 55.0% 31
South Terex Rd. 15.0% 12 15.0% 10

  TOTALS 100% 64 100% 57

*Rounded

Table 3.6 PM Non-Pass-by Trip Origins and Destinations

ORIGIN/
DESTINATION

ROUTE % TOTAL TRIPS* % TOTAL TRIPS*

East SR 303 30.0% 8 30.0% 10
West SR 303 55.0% 15 55.0% 19
South Terex Rd. 15.0% 5 15.0% 6

  TOTALS 100% 28 100% 35

*Rounded
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The following table details the distribution of the pass-by site generated trips for the proposeddevelopment under the opening and design year conditions.
Table 3.7 PM Pass-by Trip Origins and Destinations

ORIGIN/
DESTINATION

ROUTE
FROM

(ENTER)
%

TOTAL
TRIPS*

TO
(EXIT)

%
TOTAL

TRIPS*

East SR 303 529 26.9% 7 604 30.7% 8West SR 303 604 30.7% 8 529 26.9% 7
North Terex Rd. 520 26.5% 7 312 15.9% 5
South Terex Rd. 312 15.9% 5 520 26.5% 7

  TOTALS 1965 100% 27 1965 100% 27

*Rounded
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Directional Distribution of Site Generated Non-Pass-by Trips

The directional distribution for the AM and PM peak hour non-pass-by  site generated trips is showngraphically in Figure 3.1, Appendix A.  
Directional Distribution of Site Generated Pass-by Trips

The directional distribution for the PM peak hour pass-by site generated trips is shown graphically in
Figure 3.2, Appendix A.  
Assignment of Non-Pass-by Site Generated Trips

The PM peak hour site generated non-pass-by trips were assigned to the study intersections basedupon the distribution pattern shown in Figure 3.1, Appendix A.   The assignment of the estimated sitegenerated non-pass-by trips for the proposed development under opening and design year conditionsis shown graphically in Figure 3.3,  Appendix A.
Assignment of Pass-by Site Generated TripsThe AM and PM peak hour site generated pass-by trips were assigned to the study intersections basedupon the distribution pattern shown in Figure 3.2, Appendix A.   The assignment of the estimated sitegenerated pass-by trips for the proposed development under opening and design year conditions isshown graphically in Figure 3.4,  Appendix A.
Total Site Generated Trips

The assignments of the site generated non-pass-by trips in Figure 3.3, Appendix A and the sitegenerated pass-by trips in Figure 3.4, Appendix A were added together to arrive at the total sitegenerated traffic shown in Figure 3.5, Appendix A. 
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3.2 Non-Site Traffic

Background Traffic Growth

Design of new roadways or improvements to existing roadways should not usually be based on currenttraffic volumes alone, but should consider future traffic volumes expected to make use of the facilities. Roadways should be designed to accommodate the traffic volume that is likely to occur within thedesign life of the facility.  In a practical sense, this design volume should be a value that can be estimatedwith reasonable accuracy.  It is believed that the maximum design period is in the range of 15 to 24years.  Traffic cannot usually be forecasted accurately beyond this period on a specific facility becauseof probable changes in the general regional economy, population, and land development along theroadway.  
The ODOT State Highway Access Management Manual (8) requires that a ten year design hour trafficvolumes be analyzed for a proposed development when the number of generated trips is less than 500in the peak hour.   
The year 2027 (Opening Year) and 2037 (Design Year) will be analyzed for the proposed development. Therefore, it is necessary to estimate historical growth rates in order to establish the future traffic onthe study area roadways due to non-site related conditions.
Hudson Crossing Parkway is classified as urban local roadways and an access drive.  The OhioDepartment of Transportation, in their document ODOT Highway Functional Classification System
Concepts, Procedures and Instructions (13), has identified the following characteristics for localroadways and access drives:

# Provide direct access to adjacent land
# Provide access to higher systems
# Carry no through traffic movement
# Constitute the mileage not classified as part of the Arterial and Collector systems

Therefore it is anticipated that existing traffic on this roadway will not increase in future years.
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TFMS is a front-end software application for reporting simplified traffic forecasts.  TFMS generatesdesign designations using a Microsoft Access database file which was created by adding functionalityto the ODOT Modeling & Forecasting (M&F) congestion management forecasting tool and thus isconsistent with Ohio’s Congestion Management and Ohio’s statewide Travel Demand Forecasting (TDF)model. The database is updated annually. 
The TFMS segment runs provides twenty year Average Daily Traffic (ADT) forecast data for thefollowing vehicle/truck classifications as defined by ODOT in Section 102 of the  Location & Design
Manual, Volume 1 (4). 

# P - Passenger Cars - including station wagons, mini-vans, sport utility vehicles andmotorcycles.
# A - Commercial - including motorized recreational vehicles, school buses, and lightdelivery trucks such as panel trucks and pick-up trucks which do not use dual tires.
# B - Commercial - including tractors, trucks with semi-trailers and truck-trailercombinations.
# C - Commercial - including buses or dual tired trucks having either single or tandemrear axles.

TFMS segment runs were performed for W. Streetsboro Street from Chittenden Road to Boston MillsRoad and on Terex Road from W. Streetsboro Street to Barlow Road.  Copies of the TFMS segment runscan be seen in Appendix E.   This report will use a positive growth rate of 0.30% in order to provide a  conservative forecast.  A copyof the ODOT historical traffic data analysis and the growth rate calculations can be seen in Appendix
E. 
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The growth rate and factors for study area can be seen in the following table:
Table 3.8 - Growth Rate & Factors

GROWTH RATE
(Annual Growth)*

2027 GROWTH FACTOR* 2037 GROWTH FACTOR*

0.30% 1.006 1.036

* Rounded

Roadways like W. Streetsboro Street (SR 303) and Terex Road carry a significant amount of throughtraffic due to their functional characteristics. This through traffic component generally increases asregional growth occurs. Therefore, it is anticipated that existing traffic on these roadway will increasein future years. 
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Design Hour Traffic

The traffic patterns on any roadway typically show considerable variation in the traffic volumesexperienced during the various hours of the day and in the hourly volumes experienced throughout theyear.  A key decision in the design process involves determining which of these hourly traffic volumesshould be used as the basis for the design.  
It would be wasteful to predicate a design on the maximum peak hour traffic that occurs during the yearand the use of the average hourly traffic would result in an inadequate design.  The hourly trafficvolumes used in a design should not be exceeded very often or by very much.  However, the hourlytraffic volumes should not be so high that traffic would rarely be sufficient to make full use of thedesigned facility.  
Normal design policy in the State of Ohio is based upon a review of curves that depict the variation inhourly traffic volumes during the year.  The Ohio Department of Transportation recommends using the30TH highest hour as a design control for urban streets.  There is typically very little difference betweenthe volumes in this range.   The Ohio Department of Transportation provides factors or a methodologyto determine factors that are applied to counted daily traffic volumes to determine appropriate designhour traffic volumes. 
All analyses will examine the design hour volume for the adjacent roadway and peak hour trafficvolume of the proposed development following guidelines set forth in the ODOT State Highway Access
Management Manual (8).  The Ohio Traffic Forecasting Manual (4 & 5) will be used to determine peakhour factors for the study area roadways.  
The design hour volumes are determined by multiplying the AM and PM peak hour volumes by theappropriate factors from the ODOT Peak Hour to Design Hour Factor Report based on the functionalclassification of the roadway, the day of the week and the month that the traffic data was collected.  Acopy of the ODOT’s Peak Hour to Design Hour Factor Report can be seen in Appendix F. 
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The following table details the peak hour to design hour factors for the study area roadways.    
Table 3.9 - Peak Hour to Design Hour Factors

INTERSECTION
MONTH DAY

URBAN
CLASSIFICATION

DHV
FACTOR*# ROADWAYS

1
W. Streetsboro St. (SR 303) November Thursday Minor Arterial 1.15Terex Rd. Minor Arterial 1.15Hudson Crossing Pkwy. Local Roadway 1.15

* Rounded

The design hour factors detailed in Table 3.9 will be used in the forthcoming intersection capacitycalculations in Chapter 4 of this report.
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Peak Hour Factors

The intersection peak hour factor (PHF) is used to convert the hourly traffic volume into the flow ratethat represents the busiest 15 minutes of the peak hour.  The PHF is the sum of the traffic entering theintersection during the peak hour divided by four times the highest 15 minute volume during the peakhour.  A PHF of 1 indicates that the traffic volume in each 15 minute volume is the same and thereforetraffic flow is consistent throughout the hour.  A lower PHF indicates a more variable traffic flow andthat traffic volume has a spike during the peak 15 minute interval.   PHF’s under 0.80 occur in locationswith highly peaked demand, such as at schools and factories during shift changes.
The ODOT Analysis and Traffic Simulation Manual, (OATS)(7) provides guidance to use the existingyear PHF for all intersections from traffic counts collected for the project.  The PHF is calculated for theintersection as a whole and not individual approaches or movements.  A minimum of 0.80 for the PHFis required to be utilized unless justified by highly peaked demands such as for schools and factoriesnoted above. If project specific counts are not available, a default value of 0.92 is to be utilized.
It is assumed for this report that the PHF for the design year analysis are the same as the calculated PHFfrom the collected existing year traffic counts.   The intersection PHF’s are included in Appendix C.
The following table shows the PHF’s calculated for the study area intersection during the AM  andPM peak hours: 

Table 3.10 - Intersection Peak Hour Factors

# INTERSECTION(S) AM PHF PM PHF

1 W. Streetsboro Street (SR 303) & Terex Road 0.97 0.90
The peak hour factors detailed in Table 3.10 will be used in the forthcoming intersection capacitycalculations in Chapter 4 of this report.
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3.3 Future Traffic

No-Build Conditions

The previously discussed peak hour to design hour factors and growth factors for each movement wereapplied to the traffic volumes shown in Figure 2.4, Appendix A in order to estimate the future trafficconsidering non-project traffic conditions.  This condition will be referred to as the “No-Build” scenarioas it will reference the calculated future study area volumes without the development.     
Printouts of our Excel spreadsheet detailing the use of the design hour factors, growth rates and theresulting expected 2027 and 2037 No-Build traffic volumes can be found in Appendix G.  
The estimated 2027 and 2037 No-Build traffic volumes for the study area are shown  graphically in
Figures 3.6 and 3.7, Appendix A.  This traffic is the expected traffic if the proposed development  IS
NOT constructed, the “No-Build” condition.  
Build Conditions

The sum of the 2027 No-Build volumes, shown in Figure 3.6, Appendix A, were added to the total sitegenerated traffic (Figure 3.5, Appendix A) to equal the future Build peak hour volumes in order toestimate the future opening year traffic considering project traffic conditions.  The estimated 2027Build traffic volumes for the study area are shown graphically in Figure 3.8, Appendix A for theproposed development. 
The sum of the 2037 No-Build volumes, shown in Figure 3.7, Appendix A, were added to the total sitegenerated traffic (Figure 3.5, Appendix A) to equal the future Build peak hour volumes in order toestimate the future design year traffic considering project traffic conditions.  The estimated 2037 Buildtraffic volumes for the study area are shown graphically in Figure 3.9, Appendix A for the proposeddevelopment. 
These traffic volumes are the expected volumes if the proposed development IS constructed, or the
“Build” condition.
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Chapter 4
Traffic Analysis

4.1 Capacity & LOS at Study Area Intersections

2027 Traffic Analysis - No-Build & Build Conditions

Traffic analyses were performed for the projected 2027 conditions under the No-Build and Buildscenarios so:
1. any existing roadway/intersection deficiencies can be identified in the No-Buildscenario which would not be attributable to the development, and;
2. a comparison can be made to determine the changes in the traffic operations which maybe attributed to the development.

The existing traffic signal timing was used for the W. Streetsboro Street (SR 303) and Terex Roadintersection  and can be found in Appendix H.
The traffic volumes used in the 2027 No-Build analyses can be seen in Figure 3.6, Appendix A.  Copiesof the capacity worksheets for the 2027 No-Build analyses are included in Appendix I.

The traffic volumes used in the 2027 Build analyses can be seen in Figure 3.8, Appendix A.  Copies ofthe capacity worksheets for the 2027 Build analyses are included in Appendix J.
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Int # 1 2027 AM Int # 1 2027 AM

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

EBL A 5.7 0.255 0.16 43 EBL A 5.9 0.256 0.16 45
EBT A 9.9 0.512 0.26 257 EBT B 10.8 0.525 0.27 272
EBR A 4.9 0.219 0.30 62 EBR A 5.7 0.257 0.39 80

EB Approach A 8.0 - - - EB Approach A 8.7 - - -
WBL A 7.5 0.031 0.03 4 WBL A 7.6 0.072 0.07 10
WBT A 8.5 0.236 0.11 107 WBT A 8.6 0.237 0.11 108
WBR A 8.5 0.237 0.11 101 WBR A 8.6 0.238 0.11 102

WB Approach A 8.5 - - - WB Approach A 8.5 - - -
NBL F 165.6 1.192 2.00 440 NBL F 213.0 1.314 2.57 565
NBT D 37.2 0.235 0.06 58 NBT D 37.5 0.303 0.08 76

NB Approach F 142.9 - - - NB Approach F 178.1 - - -
SBL D 46.0 0.072 0.04 12 SBL D 45.9 0.072 0.04 12
SBT D 45.6 0.018 0.00 2 SBT D 45.5 0.017 0.00 2
SBR D 41.5 0.172 0.08 26 SBR D 41.3 0.168 0.08 26

SB Approach D 43.0 - - - SB Approach D 42.8 - - -
Intersection C 32.4 - - - Intersection D 41.4 - - -

(Signal, 100s) (Signal, 100s)
No-Build Build

1. W. Streetsboro Street (SR 303) & Terex Road

The peak hour traffic analysis results of the 2027 No-Build versus Build conditions for the signalizedintersection of W. Streetsboro Street (SR 303) and Terex Road are shown in the following tables:
Table 4.1 - 2027 AM Peak Hour Traffic Analysis Comparison

(W. Streetsboro Street (SR 303) & Terex Road)

It was determined that conditions at the intersection of W. Streetsboro Street (SR 303) and Terex Roadduring the AM peak hour will operate with level-of-service F or better under the forecasted 2027 No-Build and Build conditions.   The AM peak hour comparison table indicates that the movement and approach LOS remain unchangedfrom the No-Build to the Build condition with the following exceptions:
-The eastbound through movement degrades from LOS A to LOS B.-The intersection LOS degrades from a LOS C to a LOS D.
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Int # 1 2027 PM Int # 1 2027 PM

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

EBL A 9.3 0.037 0.03 8 EBL A 9.4 0.036 0.03 8
EBT B 19.8 0.687 0.51 508 EBT B 19.8 0.681 0.50 501
EBR B 10.6 0.510 1.30 266 EBR B 11.2 0.536 1.39 285

EB Approach B 15.9 - - - EB Approach B 16.0 - - -
WBL B 13.6 0.196 0.19 28 WBL B 13.7 0.240 0.24 35
WBT B 11.4 0.298 0.19 187 WBT B 11.4 0.295 0.19 185
WBR B 11.4 0.298 0.19 182 WBR B 11.4 0.295 0.18 180

WB Approach B 11.6 - - - WB Approach B 11.7 - - -
NBL F 134.3 1.117 2.18 479 NBL F 166.7 1.204 2.69 591
NBT D 36.4 0.105 0.04 41 NBT D 36.9 0.164 0.06 64

NB Approach F 124.8 - - - NB Approach F 149.4 - - -
SBL D 49.4 0.075 0.06 19 SBL D 49.4 0.076 0.06 19
SBT D 50.1 0.209 0.05 50 SBT D 50.0 0.209 0.05 50
SBR D 53.8 0.709 0.59 181 SBR D 53.8 0.707 0.59 181

SB Approach D 52.7 - - - SB Approach D 52.6 - - -
Intersection C 33.4 - - - Intersection D 39.0 - - -

No-Build Build
(Signal, 120s) (Signal, 120s)

Table 4.2 - 2027 PM Peak Hour Traffic Analysis Comparison
(W. Streetsboro Street (SR 303) & Terex Road)

It was determined that conditions at the intersection of W. Streetsboro Street (SR 303) and Terex Roadduring the PM peak hour will operate with level-of-service F or better under the forecasted 2027 No-Build and Build conditions.   The PM peak hour comparison table indicates that the movement, approach, and intersection LOSremain unchanged from the No-Build to the Build condition with the following exception:
-The intersection LOS degrades from a LOS C to a LOS D.

The 2027 AM and PM peak hour comparison tables for the intersection of W. Streetsboro Street (SR303) and Terex Road shown previously, indicate that the levels-of-service are not within the acceptablerange shown in Table 1.2, Page 4 as stated in the ODOT OATS Manual.
An analysis will be performed in a later section of this report to determine the improvements necessaryto mitigate the 2027 AM and PM peak hour levels-of-service.    
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A QSR greater than 1.0 indicates the storage length of the lane may not be adequate for the forecastedconditions. The QSR for the following movements is greater than 1.0 in the No-Build and Buildconditions:
-The northbound left turn movement during the AM and PM peak hours.-The eastbound right turn movement during the PM Peak hour.

The turn lane lengths needed to provide an adequate the queue storage ratio will be calculated in a latersection of this report.
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2037 Traffic Analysis - No-Build & Build Conditions

Traffic analyses were performed for the projected 2037 conditions under the No-Build and Buildscenarios so:
1. any existing roadway/intersection deficiencies can be identified in the No-Buildscenario which would not be attributable to the development, and;
2. a comparison can be made to determine the changes in the traffic operations which maybe attributed to the development.

The existing traffic signal timing was used for the W. Streetsboro Street (SR 303) and Terex Roadintersection  and can be found in Appendix H.
The traffic volumes used in the 2037 No-Build analyses can be seen in Figure 3.7, Appendix A.  Copiesof the capacity worksheets for the 2037 No-Build analyses are included in Appendix K.

The traffic volumes used in the 2037 Build analyses can be seen in Figure 3.9, Appendix A.  Copies ofthe capacity worksheets for the 2037 Build analyses are included in Appendix L.
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Int # 1 2037 AM Int # 1 2037 AM

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

EBL A 5.7 0.259 0.16 43 EBL A 5.9 0.259 0.16 45
EBT B 10.1 0.528 0.27 267 EBT B 11.1 0.540 0.28 283
EBR A 4.9 0.226 0.31 64 EBR A 5.7 0.263 0.40 83

EB Approach A 8.2 - - - EB Approach A 8.9 - - -
WBL A 7.6 0.032 0.03 4 WBL A 7.7 0.074 0.07 10
WBT A 8.5 0.243 0.11 111 WBT A 8.6 0.244 0.11 112
WBR A 8.6 0.244 0.11 104 WBR A 8.7 0.245 0.11 106

WB Approach A 8.5 - - - WB Approach A 8.6 - - -
NBL F 178.4 1.226 2.15 472 NBL F 226.8 1.348 2.73 600
NBT D 37.2 0.239 0.06 60 NBT D 37.5 0.307 0.08 77

NB Approach F 153.7 - - - NB Approach F 189.5 - - -
SBL D 46.0 0.072 0.04 12 SBL D 45.9 0.072 0.04 12
SBT D 45.6 0.018 0.00 2 SBT D 45.4 0.017 0.00 2
SBR D 41.5 0.171 0.08 26 SBR D 41.3 0.168 0.08 26

SB Approach D 43.0 - - - SB Approach D 42.8 - - -
Intersection C 34.4 - - - Intersection D 43.7 - - -

(Signal, 100s) (Signal, 100s)
No-Build Build

1. W. Streetsboro Street (SR 303) & Terex Road

The peak hour traffic analysis results of the 2037 No-Build versus Build conditions for the signalizedintersection of W. Streetsboro Street (SR 303) and Terex Road are shown in the following tables:
Table 4.3 - 2037 AM Peak Hour Traffic Analysis Comparison

(W. Streetsboro Street (SR 303) & Terex Road)

It was determined that conditions at the intersection of W. Streetsboro Street (SR 303) and Terex Roadduring the AM peak hour will operate with level-of-service F or better under the forecasted 2037 No-Build and Build conditions.   The AM peak hour comparison table indicates that the movement and approach LOS remain unchangedor better from the No-Build to the Build condition with the following exception:
-The intersection LOS degrades from a LOS C to a LOS D.
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Int # 1 2037 PM Int # 1 2037 PM

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

EBL A 9.4 0.037 0.03 8 EBL A 9.4 0.037 0.03 8
EBT C 20.5 0.708 0.53 532 EBT C 20.5 0.702 0.53 526
EBR B 10.9 0.525 1.35 277 EBR B 11.5 0.551 1.44 295

EB Approach B 16.4 - - - EB Approach B 16.5 - - -
WBL B 14.2 0.211 0.20 29 WBL B 14.3 0.257 0.25 36
WBT B 11.5 0.307 0.19 194 WBT B 11.5 0.304 0.19 191
WBR B 11.5 0.307 0.19 189 WBR B 11.5 0.304 0.19 187

WB Approach B 11.8 - - - WB Approach B 11.8 - - -
NBL F 146.5 1.151 2.37 521 NBL F 180.1 1.239 2.90 638
NBT D 36.4 0.109 0.04 42 NBT D 36.9 0.167 0.07 66

NB Approach F 135.8 - - - NB Approach F 161.2 - - -
SBL D 49.4 0.075 0.06 19 SBL D 49.4 0.076 0.06 19
SBT D 50.1 0.209 0.05 50 SBT D 50.0 0.209 0.05 50
SBR D 53.8 0.709 0.59 181 SBR D 53.8 0.707 0.59 181

SB Approach D 52.7 - - - SB Approach D 52.6 - - -
Intersection D 35.4 - - - Intersection D 41.1 - - -

(Signal, 120s) (Signal, 120s)
No-Build Build

Table 4.4 - 2037 PM Peak Hour Traffic Analysis Comparison
(W. Streetsboro Street (SR 303) & Terex Road)

It was determined that conditions at the intersection of W. Streetsboro Street (SR 303) and Terex Roadduring the PM peak hour will operate with level-of-service F or better under the forecasted 2037 No-Build and Build conditions.   The PM peak hour comparison table indicates that the movement, approach, and intersection LOSremain unchanged from the No-Build to the Build condition.
The 2037 AM and PM peak hour comparison tables for the intersection of W. Streetsboro Street (SR303) and Terex Road shown previously, indicate that the levels-of-service are not within the acceptablerange shown in Table 1.2, Page 4 as stated in the ODOT OATS Manual.
An analysis will be performed in a later section of this report to determine the improvements necessaryto mitigate the 2037 AM and PM peak hour levels-of-service.  
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A QSR greater than 1.0 indicates the storage length of the lane may not be adequate for the forecastedconditions. The QSR for the following movements is greater than 1.0 in the No-Build and Buildconditions:
-The southbound left turn movement during the AM and PM peak hours.-The eastbound right turn movement during the PM peak hour. 

The turn lane lengths needed to provide an adequate the queue storage ratio will be calculated in a latersection of this report.
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4.2 Improvements for Capacity & LOS at Study Area Intersection

A traffic signal could be used to mitigate LOS to desirable grades. Adjusting the timing of the trafficsignal at W. Streetsboro Street (SR 303) and Terex Road raises the LOS to be within the acceptablerange shown in Table 1.2, Page 4 as stated in the ODOT OATS Manual.
The minimum green time was adjusted to ODOT standard timings with the major approaches receiving20 seconds, minor approaches receiving 10 seconds and left turn movements receiving 7 seconds. Thetiming splits were also optimized using balanced delay while maintaining the existing cycle lengths andred and yellow clearance timings.
2027 Traffic Analysis - Improved No-Build & Build Conditions

Traffic analyses were performed for the projected improved 2027 conditions under the No-Build andBuild scenarios so:
1. any existing roadway/intersection deficiencies can be identified in the No-Buildscenario which would not be attributable to the development, and;
2. a comparison can be made to determine the changes in the traffic operations which maybe attributed to the development.

The traffic volumes used in the 2027 No-Build analyses can be seen in Figure 3.6, Appendix A.  Copiesof the capacity worksheets for the 2027 Improved No-Build analyses are included in Appendix M.

The traffic volumes used in the 2027 Build analyses can be seen in Figure 3.8, Appendix A.  Copies ofthe capacity worksheets for the 2027 Improved Build analyses are included in Appendix N.
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Int # 1 2027 AM Int # 1 2027 AM

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

EBL B 10.4 0.304 0.25 69 EBL B 13.5 0.333 0.31 84
EBT B 18.6 0.627 0.38 376 EBT C 25.9 0.719 0.45 449
EBR A 6.8 0.236 0.40 82 EBR A 8.1 0.280 0.53 108

EB Approach B 14.5 - - - EB Approach B 19.3 - - -
WBL B 13.7 0.043 0.05 7 WBL B 17.0 0.118 0.12 18
WBT B 15.5 0.298 0.16 164 WBT B 19.0 0.333 0.19 188
WBR B 15.5 0.299 0.16 154 WBR B 19.1 0.334 0.19 177

WB Approach B 15.5 - - - WB Approach B 18.9 - - -
NBL D 37.9 0.666 1.21 267 NBL C 32.3 0.615 1.23 271
NBT C 27.6 0.135 0.05 49 NBT C 24.2 0.148 0.06 58

NB Approach D 36.1 - - - NB Approach C 30.7 - - -
SBL D 41.7 0.053 0.04 11 SBL D 41.4 0.052 0.04 11
SBT D 41.3 0.009 0.00 1 SBT D 41.0 0.009 0.00 1
SBR D 35.9 0.107 0.08 24 SBR D 35.4 0.103 0.08 24

SB Approach D 37.8 - - - SB Approach D 37.4 - - -
Intersection B 18.9 - - - Intersection C 21.6 - - -

(Signal, 100s) (Signal, 100s)
No-Build Build

1. W. Streetsboro Street (SR 303) & Terex Road

The peak hour traffic analysis results of the 2027 Improved No-Build versus Build conditions for thesignalized intersection of W. Streetsboro Street (SR 303) and Terex Road are shown in the followingtables:
Table 4.5 - Improved 2027 AM Peak Hour Traffic Analysis Comparison

(W. Streetsboro Street (SR 303) & Terex Road)

It was determined that conditions at the intersection of W. Streetsboro Street (SR 303) and Terex Roadduring the AM peak hour will operate with level-of-service D or better under the forecasted 2027Improved No-Build and Build conditions.   The AM peak hour comparison table indicates that the movement and approach LOS remain unchangedor better from the No-Build to the Build condition with the following exceptions:
-The eastbound through movement LOS degrades from a LOS B to a LOS C.-The intersection LOS degrades from a LOS B to a LOS C.
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Int # 1 2027 PM Int # 1 2027 PM

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

EBL B 14.2 0.043 0.04 10 EBL B 15.4 0.044 0.04 10
EBT C 33.4 0.822 0.67 670 EBT D 36.9 0.847 0.70 694
EBR B 11.6 0.521 1.37 281 EBR B 12.3 0.549 1.47 302

EB Approach C 24.2 - - - EB Approach C 26.1 - - -
WBL C 20.8 0.264 0.26 37 WBL C 22.6 0.347 0.34 50
WBT B 17.5 0.350 0.24 236 WBT B 18.7 0.358 0.24 242
WBR B 17.5 0.350 0.24 230 WBR B 18.7 0.358 0.24 236

WB Approach B 17.8 - - - WB Approach B 19.2 - - -
NBL D 45.6 0.770 1.80 395 NBL D 44.6 0.780 1.90 419
NBT C 28.9 0.077 0.04 36 NBT C 27.8 0.114 0.05 54

NB Approach D 44.0 - - - NB Approach D 42.4 - - -
SBL D 49.4 0.075 0.06 19 SBL D 49.3 0.076 0.06 19
SBT D 50.0 0.209 0.05 50 SBT D 49.9 0.207 0.05 50
SBR D 51.6 0.665 0.58 177 SBR D 51.5 0.660 0.58 176

SB Approach D 51.1 - - - SB Approach D 51.0 - - -
Intersection C 27.2 - - - Intersection C 28.5 - - -

No-Build Build
(Signal, 120s) (Signal, 120s)

Table 4.6 - 2027 PM Peak Hour Traffic Analysis Comparison
(W. Streetsboro Street (SR 303) & Terex Road)

It was determined that conditions at the intersection of W. Streetsboro Street (SR 303) and Terex Roadduring the PM peak hour will operate with level-of-service D or better under the forecasted 2027Improved No-Build and Build conditions.   The PM peak hour comparison table indicates that the movement, approach, and intersection LOSremain unchanged from the No-Build to the Build condition with the following exception:
-The eastbound through movement LOS degrades from a LOS C to a LOS D.

The 2027 AM and PM peak hour comparison tables for the intersection of W. Streetsboro Street (SR303) and Terex Road shown previously, indicate that the levels-of-service are within the acceptablerange shown in Table 1.2, Page 4 as stated in the ODOT OATS Manual.
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A QSR greater than 1.0 indicates the storage length of the lane may not be adequate for the forecastedconditions. The QSR for the following movements is greater than 1.0 in the No-Build and Buildconditions:
-The southbound left turn movement during the AM and PM peak hours.-The eastbound right turn movement during the PM peak hour. 

The turn lane lengths needed to provide an adequate the queue storage ratio will be calculated in a latersection of this report.
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2037 Traffic Analysis - Improved No-Build & Build Conditions

Traffic analyses were performed for the projected improved 2037 conditions under the No-Build andBuild scenarios so:
1. any existing roadway/intersection deficiencies can be identified in the No-Buildscenario which would not be attributable to the development, and;
2. a comparison can be made to determine the changes in the traffic operations which maybe attributed to the development.

The traffic volumes used in the 2037 No-Build analyses can be seen in Figure 3.7, Appendix A.  Copiesof the capacity worksheets for the 2037 Improved No-Build analyses are included in Appendix M.

The traffic volumes used in the 2037 Build analyses can be seen in Figure 3.9, Appendix A.  Copies ofthe capacity worksheets for the 2037 Improved Build analyses are included in Appendix N.
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Int # 1 2037 AM Int # 1 2037 AM

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

EBL B 10.4 0.308 0.25 69 EBL B 13.7 0.340 0.31 85
EBT B 19.1 0.646 0.39 392 EBT C 27.2 0.746 0.47 473
EBR A 6.9 0.243 0.41 85 EBR A 8.2 0.287 0.54 111

EB Approach B 14.9 - - - EB Approach C 20.2 - - -
WBL B 14.0 0.045 0.05 7 WBL B 17.6 0.125 0.12 18
WBT B 15.6 0.306 0.17 170 WBT B 19.5 0.345 0.20 196
WBR B 15.7 0.308 0.17 160 WBR B 19.5 0.347 0.19 185

WB Approach B 15.6 - - - WB Approach B 19.4 - - -
NBL D 38.7 0.685 1.25 276 NBL C 32.4 0.624 1.26 278
NBT C 27.6 0.137 0.05 50 NBT C 24.0 0.149 0.06 59

NB Approach D 36.8 - - - NB Approach C 30.7 - - -
SBL D 41.7 0.053 0.04 11 SBL D 41.4 0.052 0.04 11
SBT D 41.3 0.009 0.00 1 SBT D 41.0 0.009 0.00 1
SBR D 35.9 0.106 0.08 24 SBR D 35.4 0.102 0.08 24

SB Approach D 37.8 - - - SB Approach D 37.4 - - -
Intersection B 19.3 - - - Intersection C 22.2 - - -

(Signal, 100s) (Signal, 100s)
No-Build Build

1. W. Streetsboro Street (SR 303) & Terex Road

The peak hour traffic analysis results of the 2037 Improved No-Build versus Build conditions for thesignalized intersection of W. Streetsboro Street (SR 303) and Terex Road are shown in the followingtables:
Table 4.7 - Improved 2037 AM Peak Hour Traffic Analysis Comparison

(W. Streetsboro Street (SR 303) & Terex Road)

It was determined that conditions at the intersection of W. Streetsboro Street (SR 303) and Terex Roadduring the AM peak hour will operate with level-of-service D or better under the forecasted 2037Improved No-Build and Build conditions.   The AM peak hour comparison table indicates that the movement and approach LOS remain unchangedor better from the No-Build to the Build condition with the following exceptions:
-The eastbound through movement and approach LOS degrades from a LOS B to a LOS   C.-The intersection LOS degrades from a LOS B to a LOS C.
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Int # 1 2037 PM Int # 1 2037 PM

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

W. Streetsboro 
St. (SR 303) & 

Terex Rd.
LOS Delay

(sec/veh) v/c QSR 95th %tile
Queue (ft)

EBL B 16.1 0.047 0.04 11 EBL B 17.1 0.048 0.04 11
EBT D 43.1 0.900 0.78 778 EBT D 47.4 0.921 0.80 803
EBR B 12.0 0.538 1.43 294 EBR B 12.7 0.565 1.53 315

EB Approach C 29.9 - - - EB Approach C 32.2 - - -
WBL C 24.7 0.336 0.29 42 WBL C 26.3 0.435 0.38 55
WBT B 19.9 0.381 0.26 258 WBT C 20.9 0.388 0.26 262
WBR B 19.9 0.381 0.26 252 WBR C 20.9 0.388 0.26 256

WB Approach C 20.3 - - - WB Approach C 21.5 - - -
NBL D 39.5 0.716 1.73 380 NBL D 39.6 0.738 1.85 407
NBT C 26.5 0.073 0.04 35 NBT C 25.8 0.108 0.05 53

NB Approach D 38.2 - - - NB Approach D 37.8 - - -
SBL D 49.3 0.075 0.06 19 SBL D 49.3 0.076 0.06 19
SBT D 50.0 0.208 0.05 50 SBT D 49.9 0.207 0.05 50
SBR D 51.5 0.661 0.58 176 SBR D 51.5 0.659 0.58 176

SB Approach D 51.0 - - - SB Approach D 51.0 - - -
Intersection C 29.8 - - - Intersection C 31.3 - - -

(Signal, 120s) (Signal, 120s)
No-Build Build

Table 4.8 - 2037 PM Peak Hour Traffic Analysis Comparison
(W. Streetsboro Street (SR 303) & Terex Road)

It was determined that conditions at the intersection of W. Streetsboro Street (SR 303) and Terex Roadduring the PM peak hour will operate with level-of-service D or better under the forecasted 2037Improved No-Build and Build conditions.   The PM peak hour comparison table indicates that the movement, approach, and intersection LOSremain unchanged from the No-Build to the Build condition with the following exception:
-The westbound through and right turn  movement LOS degrades from a LOS B to a LOS   C.

The 2037 AM and PM peak hour comparison tables for the intersection of W. Streetsboro Street (SR303) and Terex Road shown previously, indicate that the levels-of-service are within the acceptablerange shown in Table 1.2, Page 4 as stated in the ODOT OATS Manual.
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A QSR greater than 1.0 indicates the storage length of the lane may not be adequate for the forecastedconditions. The QSR for the following movements is greater than 1.0 in the No-Build and Buildconditions:
-The southbound left turn movement during the AM and PM peak hours.-The eastbound right turn movement during the PM peak hour. 

The turn lane lengths needed to provide an adequate the queue storage ratio will be calculated in a latersection of this report.
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Access Access

Terex Rd. & Access 
DW LOS Delay

(sec/veh) v/c

95th 
%tile

Queue 
(Feet)

Terex Rd. & Access DW LOS Delay
(sec/veh) v/c

95th 
%tile

Queue 
(Feet)

EBT B 11.7 0.10 7.7 EBT C 15.4 0.16 15.4
EB Approach B 11.7 - - EB Approach C 15.4 - -

NBL A 8.0 0.01 0.0 NBL A 9.1 0.01 0.0
NB Approach A 0.3 - - NB Approach A 0.3 - -

2027 Build AM Peak One-Way Stop 2027 Build PM Peak One-Way Stop

4.3 Capacity & LOS at Development Access Intersection

Capacity analyses were performed for the site access driveway. It was assumed that the accessdriveway approach would be controlled by a stop sign. The procedures outlined in the computerizedversion of the Transportation Research Board’s  Highway Capacity Manual 7TH Edition (1), (HCS2026,
Release 8.5) were utilized to determine the expected capacities.   
2027 Build Conditions - Capacity Analysis

Analyses were performed for the projected 2027 conditions under the Build scenario to determine thefuture levels-of-service at the site access driveway on Terex Road. The traffic volumes used in thisanalysis can be seen in Figure 3.8, Appendix A.  Copies of the capacity worksheets are included in
Appendix Q.  The results of the Build analyses are shown in the following table:

Table 4.9 - 2027 Peak Hour Traffic Analysis Results
(Terex Road & Access Driveway)

The capacity of the approaches and critical movements at the intersection of Terex Road and AccessDriveway were found to be at a level-of-service C or better in the AM and PM peak hours under the2027 Build conditions. 
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Access Access

Terex Rd. & Access 
DW LOS Delay

(sec/veh) v/c

95th 
%tile

Queue 
(Feet)

Terex Rd. & Access DW LOS Delay
(sec/veh) v/c

95th 
%tile

Queue 
(Feet)

EBT B 11.8 0.10 10.2 EBT C 15.6 0.17 15.4
EB Approach B 11.8 - - EB Approach C 15.6 - -

NBL A 8.0 0.01 0.0 NBL A 9.1 0.01 0.0
NB Approach A 0.3 - - NB Approach A 0.3 - -

2037 Build AM Peak One-Way Stop 2037 Build PM Peak One-Way Stop

2037 Build Conditions - Capacity Analysis

Analyses were performed for the projected 2037 conditions under the Build scenario to determine thefuture levels-of-service at the site access driveway on Terex Road. The traffic volumes used in thisanalysis can be seen in Figure 3.9, Appendix A.  Copies of the capacity worksheets are included in
Appendix R.  The results of the Build analyses are shown in the following table:

Table 4.10 - 2037 Peak Hour Traffic Analysis Results
(Terex Road & Access Driveway)

The capacity of the approaches and critical movements at the intersection of Terex Road and AccessDriveway were found to be at a level-of-service C or better in the AM and PM peak hours under the2037 Build conditions. 
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4.4 Auxiliary Turning Lane Warrant Analysis at Access Intersections

It is the intent of this section of the report to evaluate the need for exclusive deceleration and turninglanes at the proposed access driveway on Terex Road. The turn lane warrants will be evaluated basedon the following conditions:  
Terex Road
# two-lane roadway
# Speed Limit = 45 miles per hour

The following table shows the results of the analysis of the need for exclusive left and right turn lanesat the proposed access driveway on Terex Road under the forecasted Build conditions.  Copies of theODOT turn lane warrant graphs can be seen in Appendix S.

Table 4.11 Access Turn Lane Warrants

LOCATION
TURN
LANE

CONDITIONS

2027 Opening Year 2037 Design Year

AM PM AM PM

Terex Road & Access Driveway NB Left Turn Lane NO NO NO NO
SB Right Turn Lane NO YES NO YES

The results of the turn lane analyses indicate that an exclusive left lane on Terex Road and AccessDriveway IS NOT justified under the expected 2027 and 2037 Build conditions.
The results of the turn lane analyses indicate that an exclusive right lane on Terex Road and AccessDriveway IS justified under the expected 2027 and 2037 Build conditions.
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4.5 Turn Lane Length Analysis

Analyses were performed to determine the necessary turn lane storage length in order to accommodate the warranted eastbound left turn lane at the access driveway intersection during  2027 and 2037 Buildconditions. 
The turn lane calculations at the west access driveway will be based on the following conditions:Treat Road

# Unsignalized Through Road 
# Speed Limit = 45 miles per hour
# Condition B

Table 4.12 Turn Lane Length Calculation
(Terex Road &  Access Driveway)

Movement
Direction

DHV
No. of
Lanes

Cycles
/

Hour

Average
Veh/

Cycle/
Lane

Design
Speed
(mph)

Figure
401-10
Queue
Length

(ft)

Fig. 401-9
Condition Turn Lane

Length
(ft)BSB RT 54 1 60 0.90 45 50 150 150

The warranted southbound right turn lane should have a length of 150 feet. The existing layout of theTerex Road and Access Driveway intersection has adequate space to re-stripe the existing two lanesection on the north approach to include a 150 foot southbound right turn lane. 
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Analyses were performed to determine the necessary turn lane storage lengths in order to reduce thequeue storage ratio to a value less than one at the intersection of W. Streetsboro Street and Terex Roadduring the 2027 and 2037 No-Build and Build conditions under traffic signal control. 
The turn lane calculations will be based on the following conditions:

# Signalized (120 second cycle length PM)
# 45 MPH Design Speed
# Condition B or C

The following table details the results of the turn lane length analyses based upon the highestanticipated turn volumes at the intersection under the expected 2037 Build conditions. 
Table 4.13 Turn Lane Length Calculation

(W. Streetsboro Street (SR 303) & Terex Road)

Movement
Direction

DHV
No. of
Lanes

Cycles
/

Hour

Average
Veh/

Cycle/
Lane

Design
Speed
(mph)

Figure
401-10
Queue
Length

(ft)

Fig. 
401-9 /401-10

Condition
Turn Lane

Length
(ft)

B CNB LT 362 1 30 12.06 45 475 125 550 550
NB T/RT 50 1 30 1.67 45 100 125 175

EB RT 544 1 30 18.13 45 650 125 725 800*

EB T 711 1 30 23.70 45 800 125 875
*The maximum length of a right turn lane is 800ft per 401.6 in the ODOT L&D Manual
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4.6 Improvements to Accommodate Study Area Traffic

Recommended Improvements to Serve Future Conditions without the DevelopmentThe following improvements were recommended to accommodate the forecasted 2027 and 2037 No-Build conditions at the study area intersection. 
W. Streetsboro Street (SR 303) & Terex Road 
# Adjust existing traffic signal timing. 
# Extend the northbound left turn lane to a length of 550 feet.
# Extend the eastbound right turn lane to a length of 800 feet.

Recommended Improvements to Mitigate the Traffic Associated with the DevelopmentNo improvements were recommended to accommodate the forecasted 2027 and 2037 Build conditionsat the study area intersection. 
Development Access Recommendations The following lane use and traffic control is recommended at the site access locations under theforecasted Build conditions:

Terex Road & Access Driveway
# Re-stripe southbound approach to include a 150 foot right turn lane.
# Place a stop sign on the west  approach. 
# Provide one egress lane and one ingress lane on the west approach.

The recommended lane use and traffic control for the study area to accommodate expected Build trafficvolumes can be seen in Figure 4.1, Appendix A.
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Chapter 5
Conclusions

Based on the results of the analyses, we offer the following conclusions and recommendations:  
5.1 This Traffic Impact Study (TIS) has been prepared at the request of Crosslands DevelopmentCompany, LLC for a proposed child care facility in Hudson, Summit County, Ohio. The site’saccess driveway is located on the west side of Terex Road south of W. Streetsboro Street (SR303) The project site location is shown in Figure 1.1, Appendix A.

5.2 The development is expected to consist of the following:
# Day Care Center (173 Students)

5.3 The construction of the development is scheduled to be completed in 2027.
5.4 The site will be served by a single access driveway. This access driveway is located on the westside of Terex Road approximately 300 feet south of the W. Streetsboro Street (SR 303) andTerex Road intersection. This access driveway is proposed as full access with one egress laneand one ingress lane.
5.5 The weekday AM peak hour of traffic was determined to be 7:30 AM to 8:30 AM. The weekdayPM peak hour of traffic was found to be 4:45 PM to 5:45 PM. 
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5.6 The child care facility  is expected to generate the following hourly traffic volumes during thepeak periods as shown in the table below:
TRIP GENERATION WEEKDAY TRIP ENDS

ITE
CODE

DESCRIPTION SIZE
AM PEAK HOUR 
(ENTER/EXIT)

PM PEAK HOUR 
(ENTER/EXIT)565 Child Care Center 173 Students 64 57 55 62PASS-BY TRIPS (AM=N/A, PM=44%) 0 0 27 27

TOTAL NON-PASS-BY TRIPS
64 57 28 35

121 63

TOTAL PASS-BY TRIPS 0 54

TOTAL TRIPS 121 117

5.7 The ODOT State Highway Access Management Manual (8) requires that a ten year design hourtraffic volumes be analyzed for a proposed development when the number of generated tripsis below 500 in the peak hour.  The proposed development is expected to generate a total of 121driveway trips in the AM peak hour and a total of 117 driveway trips in the PM peak hour. Therefore, the year 2037 will be analyzed for the ten year design hour conditions from theopening year of the development.
5.8 The following improvements were recommended to accommodate the forecasted 2027 and2037 No-Build conditions at the study area intersection. 

W. Streetsboro Street (SR 303) & Terex Road 
# Adjust existing traffic signal timing. 
# Extend the northbound left turn lane to a length of 550 feet.
# Extend the eastbound right turn lane to a length of 800 feet.

5.9 No improvements were recommended to accommodate the forecasted 2027 and 2037 Buildconditions at the study area intersection. 
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5.10 The following lane use and traffic control is recommended at the site access locations under theforecasted Build conditions:
Terex Road & Access Driveway
# Re-stripe southbound approach to include a 150 foot right turn lane.
# Place a stop sign on the west  approach. 
# Provide one egress lane and one ingress lane on the west approach.

5.11 The recommended lane use and traffic control for the study area to accommodate expectedBuild traffic volumes can be seen in Figure 4.1, Appendix A.
5.12 It can be seen that the development traffic can be accommodated without adversely impactingthe area roadway network based upon the results of the analysis in this study and thecorresponding recommendations.
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Appendix C
Traffic Count Data
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix D
Trip Generation Calculations
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Land Use Code
Land Use

Setting
Time Period
# Data Sites

Average Pass-By Rate

GFA (000) Primary (%) Diverted (%) Total (%) Source
7.2 Pennsylvania 1990 — 44 24 32 56 — 23

Weekday PM Peak Period
1

44%
Pass-By Characteristics for Individual Sites

State or 
Province

Survey 
Year # Interviews

Pass-By 
Trip (%)

Non-Pass-By Trips Adj Street Peak 
Hour Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use
Source: ITE Trip Generation Manual , 11th Edition

565
Day Care Center
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix F
ODOT Peak Hour to Design Hour Charts



WEEKDAY
MON-THUR Sun Mon Tue Wed Thu Fri Sat

0 1 2 3 4 5 6 7
January 1 1.25 1.81 1.27 1.25 1.25 1.23 1.18 1.61
February 2 1.23 1.78 1.26 1.23 1.23 1.19 1.17 1.58

March 3 1.18 1.63 1.20 1.18 1.17 1.17 1.12 1.47
April 4 1.13 1.57 1.15 1.14 1.12 1.11 1.08 1.42
May 5 1.10 1.47 1.12 1.10 1.10 1.07 1.06 1.35
June 6 1.14 1.51 1.16 1.14 1.14 1.11 1.10 1.40
July 7 1.14 1.54 1.16 1.14 1.13 1.14 1.11 1.45

August 8 1.12 1.49 1.14 1.14 1.12 1.10 1.06 1.41
September 9 1.12 1.53 1.15 1.13 1.13 1.09 1.05 1.42

October 10 1.12 1.54 1.15 1.12 1.11 1.10 1.05 1.42
November 11 1.16 1.63 1.17 1.15 1.15 1.15 1.08 1.52
December 12 1.16 1.61 1.18 1.16 1.16 1.13 1.10 1.50

Nov-22

NOTE: Factors shown rounded to 2 decimal places.  Unrounded value will be used in calculations.
NOTE:  These are NOT seasonal adjustment factors!!!

Note: Insufficient data exists to produce factors for functional classes 06 and 07 Urban.

peak hour volume * factor = design hour volume

source: year 2018, 2019, & 2021 Automatic Traffic Recorders (ATR) Data
ATR Stations: Ohio Department of Transportation

2018: 15 Stations
2019: 21 Stations
2021: 22 Stations

Modeling & Forecasting Section

PEAK HOUR to DESIGN HOUR FACTORS
FUNCTIONAL CLASSIFICATION = 03, 04, 05u

(Urban Principal Arterial, Urban Minor Arterial, & Urban Minor Collector) 

Day Monthly Average by Day-of-Week

Month



Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix G
Background Traffic Volume Forecast Calculations
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix H
Existing Traffic Signal Timing - SR 303 & Terex Road











Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix I
No-Build Capacity Analysis Worksheets - 2027



HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 239 14 490 29 275 21 38 8 1 18

Signal Information

Green
Yellow
Red

1.7 3.8 63.1 5.8 4.6 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 160 607 239 14 490 29 275 21 38 8 1 18

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 5 5 5 6 6 3 3 42 42 42

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 12.0 53.0 12.0 53.0 11.0 35.0 24.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 5 40 5 40 5 5 5

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50

Copyright © 2026 University of Florida, All Rights Reserved. HCS™ Streets Version 2026 Generated: 3/13/2026 10:38:23 AM
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 239 14 490 29 275 21 38 8 1 18

Signal Information

Green
Yellow
Red

1.7 3.8 63.1 5.8 4.6 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 10.7 72.3 7.0 68.5 11.0 20.8 9.8

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.4 3.4

Queue Clearance Time ( g s ), s 5.2 2.3 7.8 5.2 3.6

Green Extension Time ( g e ), s 0.2 0.0 0.0 0.0 0.0 0.2 0.1

Phase Call Probability 0.99 0.33 1.00 1.00 0.91

Max Out Probability 0.00 0.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 165 626 246 14 270 265 284 61 8 1 19

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1739 1826 1547 1725 1811 1775 1767 1663 916 1278 1083

Queue Service Time ( g s ), s 3.2 17.3 5.2 0.3 6.5 6.5 5.8 3.2 0.9 0.1 1.6

Cycle Queue Clearance Time ( g c ), s 3.2 17.3 5.2 0.3 6.5 6.5 5.8 3.2 0.9 0.1 1.6

Green Ratio ( g/C ) 0.69 0.67 0.73 0.65 0.63 0.63 0.12 0.16 0.05 0.05 0.10

Capacity ( c ), veh/h 647 1221 1125 469 1143 1120 238 259 114 58 108

Volume-to-Capacity Ratio ( X ) 0.255 0.512 0.219 0.031 0.236 0.237 1.192 0.235 0.072 0.018 0.172

Back of Queue ( Q ), ft/ln ( 95 th percentile) 43 257 62 4 107 101 440 58 12 2 26

Back of Queue ( Q ), veh/ln ( 95 th percentile) 1.7 9.9 2.4 0.2 4.1 4.0 17.2 2.3 0.4 0.0 0.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.16 0.26 0.30 0.03 0.11 0.11 2.00 0.06 0.04 0.00 0.08

Uniform Delay ( d 1 ), s/veh 5.6 8.3 4.4 7.5 8.0 8.0 45.3 37.0 45.9 45.6 41.2

Incremental Delay ( d 2 ), s/veh 0.1 1.5 0.4 0.0 0.5 0.5 120.3 0.2 0.1 0.0 0.3

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 5.7 9.9 4.9 7.5 8.5 8.5 165.6 37.2 46.0 45.6 41.5

Level of Service (LOS) A A A A A A F D D D D

Approach Delay, s/veh / LOS 8.0 A 8.5 A 142.9 F 43.0 D

Intersection Delay, s/veh / LOS 32.4 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS

Copyright © 2026 University of Florida, All Rights Reserved. HCS™ Streets Version 2026 Generated: 3/13/2026 10:38:23 AM
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 160 607 239 14 490 29 275 21 38 8 1 18

Signal Information

Green
Yellow
Red

1.7 3.8 63.1 5.8 4.6 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.961 0.961 0.961 0.953 0.953 1.000 0.977 0.977 1.000 0.672 0.672 0.672

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.482 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.980 0.980 0.896 0.896 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1739 1826 1547 1725 3386 200 1767 592 1071 916 1278 1083

Proportion of Vehicles Arriving on Green (P) 0.05 0.67 0.67 0.02 0.63 0.63 0.06 0.16 0.16 0.05 0.05 0.05

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.50 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.69 0.67 0.65 0.63 0.12 0.16 0.05

Permitted Saturation Flow Rate (sp), veh/h/ln 849 0 774 0 1405 0 916

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 63.6 0.0 63.1 0.0 6.6 0.0 4.6

Permitted Service Time (gu), s 56.6 0.0 47.6 0.0 4.5 0.0 4.6

Permitted Queue Service Time (gps), s 1.7 0.3 4.5 0.9

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1547 1083

Protected Right Effective Green Time (gR), s 5.8 5.4

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv

Copyright © 2026 University of Florida, All Rights Reserved. HCS™ Streets Version 2026 Generated: 3/13/2026 10:38:23 AM

1. 2027 AM Peak NB SR 303 & Terex Rd..xus



HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 239 14 490 29 275 21 38 8 1 18

Signal Information

Green
Yellow
Red

1.7 3.8 63.1 5.8 4.6 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 43 257 62 4 107 101 440 58 12 2 26

Back of Queue ( Q ), veh/ln ( 95 th percentile) 1.7 9.9 2.4 0.2 4.1 4.0 17.2 2.3 0.4 0.0 0.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.16 0.26 0.30 0.03 0.11 0.11 2.00 0.06 0.04 0.00 0.08

Control Delay ( d ), s/veh 5.7 9.9 4.9 7.5 8.5 8.5 165.6 37.2 46.0 45.6 41.5

Level of Service (LOS) A A A A A A F D D D D

Approach Delay, s/veh / LOS 8.0 A 8.5 A 142.9 F 43.0 D

Intersection Delay, s/veh / LOS 32.4 C

5.7

9.9

4.9 7.5

8.5

8.5

165.6

37.2

46.045.641.5

1.7

9.9

2.4 0.2

4.1

4

17.2

2.3

0.40
0.8

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

WARNING: If demand exceeds capacity, a multiple‐period analysis should be conducted.

--- Comments ---
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HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 698 505 61 612 3 326 5 30 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.2 71.9 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 16 698 505 61 612 3 326 5 30 13 34 116

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 1 1 1 3 3 4 4 4 4 4

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 14.0 53.0 29.0 68.0 16.0 38.0 22.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 5 40 5 40 5 5 5

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 698 505 61 612 3 326 5 30 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.2 71.9 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 7.5 77.3 9.8 79.5 16.0 33.0 17.0

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.4 3.4

Queue Clearance Time ( g s ), s 2.5 3.7 12.8 4.3 11.5

Green Extension Time ( g e ), s 0.0 0.0 0.1 0.0 0.0 0.5 0.2

Phase Call Probability 0.45 0.90 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 0.00 0.19

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 18 776 561 68 342 341 362 39 14 38 129

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1795 1885 1598 1767 1856 1852 1753 1595 1347 1841 1560

Queue Service Time ( g s ), s 0.5 33.6 20.2 1.7 10.4 10.4 10.8 2.3 1.2 2.3 9.5

Cycle Queue Clearance Time ( g c ), s 0.5 33.6 20.2 1.7 10.4 10.4 10.8 2.3 1.2 2.3 9.5

Green Ratio ( g/C ) 0.62 0.60 0.69 0.64 0.62 0.62 0.20 0.23 0.10 0.10 0.12

Capacity ( c ), veh/h 486 1129 1101 346 1146 1144 324 369 192 180 182

Volume-to-Capacity Ratio ( X ) 0.037 0.687 0.510 0.196 0.298 0.298 1.117 0.105 0.075 0.209 0.709

Back of Queue ( Q ), ft/ln ( 95 th percentile) 8 508 266 28 187 182 479 41 19 50 181

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.3 20.2 10.5 1.1 7.3 7.3 18.5 1.6 0.7 1.9 7.0

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.03 0.51 1.30 0.19 0.19 0.19 2.18 0.04 0.06 0.05 0.59

Uniform Delay ( d 1 ), s/veh 9.3 16.4 9.0 13.5 10.8 10.8 49.1 36.3 49.3 49.8 51.0

Incremental Delay ( d 2 ), s/veh 0.0 3.4 1.7 0.1 0.7 0.7 85.2 0.0 0.1 0.2 2.8

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 9.3 19.8 10.6 13.6 11.4 11.4 134.3 36.4 49.4 50.1 53.8

Level of Service (LOS) A B B B B B F D D D D

Approach Delay, s/veh / LOS 15.9 B 11.6 B 124.8 F 52.7 D

Intersection Delay, s/veh / LOS 33.4 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 16 698 505 61 612 3 326 5 30 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.2 71.9 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.992 0.992 0.992 0.977 0.977 1.000 0.969 0.969 1.000 0.969 0.969 0.969

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.709 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.998 0.998 0.866 0.866 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1795 1885 1598 1767 3690 18 1753 228 1367 1347 1841 1560

Proportion of Vehicles Arriving on Green (P) 0.02 0.60 0.60 0.04 0.62 0.62 0.09 0.23 0.23 0.10 0.10 0.10

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.50 0.04 0.04 0.04 0.06

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.62 0.60 0.64 0.62 0.20 0.23 0.10

Permitted Saturation Flow Rate (sp), veh/h/ln 764 0 690 0 1348 0 1347

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 71.9 0.0 71.9 0.0 13.8 0.0 11.8

Permitted Service Time (gu), s 61.7 0.0 38.2 0.0 9.5 0.0 11.8

Permitted Queue Service Time (gps), s 0.2 3.7 9.5 1.2

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1598 1560

Protected Right Effective Green Time (gR), s 10.8 2.2

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 698 505 61 612 3 326 5 30 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.2 71.9 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 8 508 266 28 187 182 479 41 19 50 181

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.3 20.2 10.5 1.1 7.3 7.3 18.5 1.6 0.7 1.9 7.0

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.03 0.51 1.30 0.19 0.19 0.19 2.18 0.04 0.06 0.05 0.59

Control Delay ( d ), s/veh 9.3 19.8 10.6 13.6 11.4 11.4 134.3 36.4 49.4 50.1 53.8

Level of Service (LOS) A B B B B B F D D D D

Approach Delay, s/veh / LOS 15.9 B 11.6 B 124.8 F 52.7 D

Intersection Delay, s/veh / LOS 33.4 C

9.3

19.8

10.6 13.6

11.4

11.4

134.3

36.4

49.450.153.8

0.3

20.2

10.5 1.1

7.3

7.3

18.5

1.6

0.7
1.9

7

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F

Copyright © 2026 University of Florida, All Rights Reserved. HCS™ Streets Version 2026 Generated: 3/13/2026 10:41:09 AM

1. 2027 PM Peak NB SR 303 & Terex Rd..xus



--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix J
Build Capacity Analysis Worksheets - 2027



HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 274 33 490 29 306 21 55 8 1 18

Signal Information

Green
Yellow
Red

3.1 2.4 62.9 5.8 4.7 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 160 607 274 33 490 29 306 21 55 8 1 18

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 5 5 5 6 6 3 3 42 42 42

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 12.0 53.0 12.0 53.0 11.0 35.0 24.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 5 40 5 40 5 5 5

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 274 33 490 29 306 21 55 8 1 18

Signal Information

Green
Yellow
Red

3.1 2.4 62.9 5.8 4.7 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 10.8 70.7 8.4 68.3 11.0 20.9 9.9

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.3 3.3

Queue Clearance Time ( g s ), s 5.3 2.7 7.8 6.2 3.6

Green Extension Time ( g e ), s 0.2 0.0 0.0 0.0 0.0 0.2 0.2

Phase Call Probability 0.99 0.61 1.00 1.00 0.95

Max Out Probability 0.00 0.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 165 626 282 34 270 265 315 78 8 1 19

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1739 1826 1547 1725 1811 1775 1767 1642 902 1278 1083

Queue Service Time ( g s ), s 3.3 18.1 6.5 0.7 6.5 6.5 5.8 4.2 0.9 0.1 1.6

Cycle Queue Clearance Time ( g c ), s 3.3 18.1 6.5 0.7 6.5 6.5 5.8 4.2 0.9 0.1 1.6

Green Ratio ( g/C ) 0.68 0.65 0.71 0.66 0.63 0.63 0.13 0.16 0.05 0.05 0.10

Capacity ( c ), veh/h 646 1192 1100 475 1139 1116 240 258 115 61 111

Volume-to-Capacity Ratio ( X ) 0.256 0.525 0.257 0.072 0.237 0.238 1.314 0.303 0.072 0.017 0.168

Back of Queue ( Q ), ft/ln ( 95 th percentile) 45 272 80 10 108 102 565 76 12 2 26

Back of Queue ( Q ), veh/ln ( 95 th percentile) 1.7 10.4 3.1 0.4 4.1 4.1 22.1 3.0 0.4 0.0 0.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.16 0.27 0.39 0.07 0.11 0.11 2.57 0.08 0.04 0.00 0.08

Uniform Delay ( d 1 ), s/veh 5.8 9.2 5.1 7.6 8.1 8.1 45.2 37.3 45.8 45.4 41.0

Incremental Delay ( d 2 ), s/veh 0.1 1.7 0.6 0.0 0.5 0.5 167.7 0.2 0.1 0.0 0.3

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 5.9 10.8 5.7 7.6 8.6 8.6 213.0 37.5 45.9 45.5 41.3

Level of Service (LOS) A B A A A A F D D D D

Approach Delay, s/veh / LOS 8.7 A 8.5 A 178.1 F 42.8 D

Intersection Delay, s/veh / LOS 41.4 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 160 607 274 33 490 29 306 21 55 8 1 18

Signal Information

Green
Yellow
Red

3.1 2.4 62.9 5.8 4.7 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.961 0.961 0.961 0.953 0.953 1.000 0.977 0.977 1.000 0.672 0.672 0.672

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.475 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.980 0.980 0.885 0.885 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1739 1826 1547 1725 3386 200 1767 454 1188 902 1278 1083

Proportion of Vehicles Arriving on Green (P) 0.05 0.65 0.65 0.03 0.63 0.63 0.06 0.16 0.16 0.05 0.05 0.05

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.50 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.68 0.65 0.66 0.63 0.13 0.16 0.05

Permitted Saturation Flow Rate (sp), veh/h/ln 849 0 774 0 1405 0 902

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 62.9 0.0 62.9 0.0 6.7 0.0 4.7

Permitted Service Time (gu), s 56.3 0.0 45.2 0.0 4.7 0.0 4.7

Permitted Queue Service Time (gps), s 1.6 0.8 4.7 0.9

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1547 1083

Protected Right Effective Green Time (gR), s 5.8 5.5

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 274 33 490 29 306 21 55 8 1 18

Signal Information

Green
Yellow
Red

3.1 2.4 62.9 5.8 4.7 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 45 272 80 10 108 102 565 76 12 2 26

Back of Queue ( Q ), veh/ln ( 95 th percentile) 1.7 10.4 3.1 0.4 4.1 4.1 22.1 3.0 0.4 0.0 0.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.16 0.27 0.39 0.07 0.11 0.11 2.57 0.08 0.04 0.00 0.08

Control Delay ( d ), s/veh 5.9 10.8 5.7 7.6 8.6 8.6 213.0 37.5 45.9 45.5 41.3

Level of Service (LOS) A B A A A A F D D D D

Approach Delay, s/veh / LOS 8.7 A 8.5 A 178.1 F 42.8 D

Intersection Delay, s/veh / LOS 41.4 D
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10.8

5.7 7.6

8.6

8.6

213.0

37.5

45.945.541.3

1.7

10.4

3.1 0.4

4.1

4.1

22.1

3

0.40
0.8

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

WARNING: If demand exceeds capacity, a multiple‐period analysis should be conducted.

--- Comments ---
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HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 PM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 690 529 76 605 3 352 5 49 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.5 71.6 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 16 690 529 76 605 3 352 5 49 13 34 116

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 1 1 1 3 3 4 4 4 4 4

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 14.0 53.0 29.0 68.0 16.0 38.0 22.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 5 40 5 40 5 5 5

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 PM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 690 529 76 605 3 352 5 49 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.5 71.6 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 7.5 77.0 10.0 79.5 16.0 33.0 17.0

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.4 3.4

Queue Clearance Time ( g s ), s 2.5 4.2 12.8 5.6 11.5

Green Extension Time ( g e ), s 0.0 0.0 0.1 0.0 0.0 0.5 0.2

Phase Call Probability 0.45 0.94 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 0.00 0.21

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 18 767 588 84 338 338 391 60 14 38 129

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1795 1885 1598 1767 1856 1852 1753 1582 1321 1841 1560

Queue Service Time ( g s ), s 0.5 33.2 21.9 2.2 10.2 10.2 10.8 3.6 1.2 2.3 9.5

Cycle Queue Clearance Time ( g c ), s 0.5 33.2 21.9 2.2 10.2 10.2 10.8 3.6 1.2 2.3 9.5

Green Ratio ( g/C ) 0.62 0.60 0.69 0.64 0.62 0.62 0.20 0.23 0.10 0.10 0.12

Capacity ( c ), veh/h 490 1125 1097 352 1145 1143 325 366 190 181 182

Volume-to-Capacity Ratio ( X ) 0.036 0.681 0.536 0.240 0.295 0.295 1.204 0.164 0.076 0.209 0.707

Back of Queue ( Q ), ft/ln ( 95 th percentile) 8 501 285 35 185 180 591 64 19 50 181

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.3 19.9 11.3 1.4 7.2 7.2 22.9 2.5 0.7 1.9 7.0

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.03 0.50 1.39 0.24 0.19 0.18 2.69 0.06 0.06 0.05 0.59

Uniform Delay ( d 1 ), s/veh 9.4 16.4 9.3 13.6 10.7 10.7 49.1 36.8 49.3 49.8 51.0

Incremental Delay ( d 2 ), s/veh 0.0 3.3 1.9 0.1 0.7 0.7 117.6 0.1 0.1 0.2 2.8

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 9.4 19.8 11.2 13.7 11.4 11.4 166.7 36.9 49.4 50.0 53.8

Level of Service (LOS) A B B B B B F D D D D

Approach Delay, s/veh / LOS 16.0 B 11.7 B 149.4 F 52.6 D

Intersection Delay, s/veh / LOS 39.0 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 PM Peak SR 303 & Terex Rd..xus

Project Description Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 16 690 529 76 605 3 352 5 49 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.5 71.6 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.992 0.992 0.992 0.977 0.977 1.000 0.969 0.969 1.000 0.969 0.969 0.969

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.695 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.998 0.998 0.860 0.860 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1795 1885 1598 1767 3689 18 1753 147 1436 1321 1841 1560

Proportion of Vehicles Arriving on Green (P) 0.02 0.60 0.60 0.04 0.62 0.62 0.09 0.23 0.23 0.10 0.10 0.10

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.50 0.04 0.04 0.04 0.06

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.62 0.60 0.64 0.62 0.20 0.23 0.10

Permitted Saturation Flow Rate (sp), veh/h/ln 769 0 696 0 1348 0 1321

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 71.6 0.0 71.6 0.0 13.8 0.0 11.8

Permitted Service Time (gu), s 61.8 0.0 38.4 0.0 9.5 0.0 11.8

Permitted Queue Service Time (gps), s 0.2 4.6 9.5 1.2

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1598 1560

Protected Right Effective Green Time (gR), s 10.8 2.2

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2027 PM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 690 529 76 605 3 352 5 49 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.5 71.6 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 8 501 285 35 185 180 591 64 19 50 181

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.3 19.9 11.3 1.4 7.2 7.2 22.9 2.5 0.7 1.9 7.0

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.03 0.50 1.39 0.24 0.19 0.18 2.69 0.06 0.06 0.05 0.59

Control Delay ( d ), s/veh 9.4 19.8 11.2 13.7 11.4 11.4 166.7 36.9 49.4 50.0 53.8

Level of Service (LOS) A B B B B B F D D D D

Approach Delay, s/veh / LOS 16.0 B 11.7 B 149.4 F 52.6 D

Intersection Delay, s/veh / LOS 39.0 D
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

WARNING: If demand exceeds capacity, a multiple‐period analysis should be conducted.

--- Comments ---
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix K
No-Build Capacity Analysis Worksheets - 2037



HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 246 14 505 29 283 21 39 8 1 18

Signal Information

Green
Yellow
Red

1.7 3.8 63.1 5.8 4.6 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 160 625 246 14 505 29 283 21 39 8 1 18

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 5 5 5 6 6 3 3 42 42 42

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 12.0 53.0 12.0 53.0 11.0 35.0 24.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 5 40 5 40 5 5 5

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 246 14 505 29 283 21 39 8 1 18

Signal Information

Green
Yellow
Red

1.7 3.8 63.1 5.8 4.6 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 10.7 72.3 7.0 68.5 11.0 20.8 9.8

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.3 3.3

Queue Clearance Time ( g s ), s 5.3 2.3 7.8 5.3 3.6

Green Extension Time ( g e ), s 0.2 0.0 0.0 0.0 0.0 0.2 0.1

Phase Call Probability 0.99 0.33 1.00 1.00 0.92

Max Out Probability 0.00 0.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 165 644 254 14 277 273 292 62 8 1 19

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1739 1826 1547 1725 1811 1776 1767 1661 916 1278 1083

Queue Service Time ( g s ), s 3.3 18.1 5.4 0.3 6.7 6.7 5.8 3.3 0.9 0.1 1.6

Cycle Queue Clearance Time ( g c ), s 3.3 18.1 5.4 0.3 6.7 6.7 5.8 3.3 0.9 0.1 1.6

Green Ratio ( g/C ) 0.69 0.67 0.73 0.65 0.63 0.63 0.12 0.16 0.05 0.05 0.10

Capacity ( c ), veh/h 638 1221 1124 456 1143 1121 238 259 114 59 108

Volume-to-Capacity Ratio ( X ) 0.259 0.528 0.226 0.032 0.243 0.244 1.226 0.239 0.072 0.018 0.171

Back of Queue ( Q ), ft/ln ( 95 th percentile) 43 267 64 4 111 104 472 60 12 2 26

Back of Queue ( Q ), veh/ln ( 95 th percentile) 1.7 10.3 2.5 0.2 4.2 4.2 18.5 2.3 0.4 0.0 0.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.16 0.27 0.31 0.03 0.11 0.11 2.15 0.06 0.04 0.00 0.08

Uniform Delay ( d 1 ), s/veh 5.6 8.5 4.5 7.6 8.0 8.0 45.3 37.0 45.9 45.6 41.2

Incremental Delay ( d 2 ), s/veh 0.1 1.6 0.5 0.0 0.5 0.5 133.1 0.2 0.1 0.0 0.3

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 5.7 10.1 4.9 7.6 8.5 8.6 178.4 37.2 46.0 45.6 41.5

Level of Service (LOS) A B A A A A F D D D D

Approach Delay, s/veh / LOS 8.2 A 8.5 A 153.7 F 43.0 D

Intersection Delay, s/veh / LOS 34.4 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 160 625 246 14 505 29 283 21 39 8 1 18

Signal Information

Green
Yellow
Red

1.7 3.8 63.1 5.8 4.6 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.961 0.961 0.961 0.953 0.953 1.000 0.977 0.977 1.000 0.672 0.672 0.672

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.482 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.981 0.981 0.895 0.895 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1739 1826 1547 1725 3393 194 1767 581 1080 916 1278 1083

Proportion of Vehicles Arriving on Green (P) 0.05 0.67 0.67 0.02 0.63 0.63 0.06 0.16 0.16 0.05 0.05 0.05

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.50 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.69 0.67 0.65 0.63 0.12 0.16 0.05

Permitted Saturation Flow Rate (sp), veh/h/ln 837 0 761 0 1405 0 916

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 63.6 0.0 63.1 0.0 6.6 0.0 4.6

Permitted Service Time (gu), s 56.4 0.0 46.8 0.0 4.5 0.0 4.6

Permitted Queue Service Time (gps), s 1.8 0.3 4.5 0.9

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1547 1083

Protected Right Effective Green Time (gR), s 5.8 5.4

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 246 14 505 29 283 21 39 8 1 18

Signal Information

Green
Yellow
Red

1.7 3.8 63.1 5.8 4.6 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 43 267 64 4 111 104 472 60 12 2 26

Back of Queue ( Q ), veh/ln ( 95 th percentile) 1.7 10.3 2.5 0.2 4.2 4.2 18.5 2.3 0.4 0.0 0.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.16 0.27 0.31 0.03 0.11 0.11 2.15 0.06 0.04 0.00 0.08

Control Delay ( d ), s/veh 5.7 10.1 4.9 7.6 8.5 8.6 178.4 37.2 46.0 45.6 41.5

Level of Service (LOS) A B A A A A F D D D D

Approach Delay, s/veh / LOS 8.2 A 8.5 A 153.7 F 43.0 D

Intersection Delay, s/veh / LOS 34.4 C

5.7

10.1

4.9 7.6

8.5

8.6

178.4

37.2

46.045.641.5

1.7

10.3

2.5 0.2

4.2

4.2

18.5

2.3

0.40
0.8

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

WARNING: If demand exceeds capacity, a multiple‐period analysis should be conducted.

--- Comments ---
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HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 719 520 63 630 3 336 5 31 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.3 71.8 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 16 719 520 63 630 3 336 5 31 13 34 116

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 1 1 1 3 3 4 4 4 4 4

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 14.0 53.0 29.0 68.0 16.0 38.0 22.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 5 40 5 40 5 5 5

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 719 520 63 630 3 336 5 31 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.3 71.8 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 7.5 77.2 9.8 79.5 16.0 33.0 17.0

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.4 3.4

Queue Clearance Time ( g s ), s 2.5 3.8 12.8 4.4 11.5

Green Extension Time ( g e ), s 0.0 0.0 0.1 0.0 0.0 0.5 0.2

Phase Call Probability 0.45 0.90 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 0.00 0.19

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 18 799 578 70 352 351 373 40 14 38 129

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1795 1885 1598 1767 1856 1852 1753 1594 1346 1841 1560

Queue Service Time ( g s ), s 0.5 35.4 21.2 1.8 10.7 10.7 10.8 2.4 1.2 2.3 9.5

Cycle Queue Clearance Time ( g c ), s 0.5 35.4 21.2 1.8 10.7 10.7 10.8 2.4 1.2 2.3 9.5

Green Ratio ( g/C ) 0.62 0.60 0.69 0.64 0.62 0.62 0.20 0.23 0.10 0.10 0.12

Capacity ( c ), veh/h 477 1128 1100 331 1146 1144 324 369 192 180 182

Volume-to-Capacity Ratio ( X ) 0.037 0.708 0.525 0.211 0.307 0.307 1.151 0.109 0.075 0.209 0.709

Back of Queue ( Q ), ft/ln ( 95 th percentile) 8 532 277 29 194 189 521 42 19 50 181

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.3 21.1 11.0 1.1 7.6 7.6 20.2 1.6 0.7 1.9 7.0

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.03 0.53 1.35 0.20 0.19 0.19 2.37 0.04 0.06 0.05 0.59

Uniform Delay ( d 1 ), s/veh 9.3 16.8 9.1 14.1 10.8 10.8 49.1 36.4 49.3 49.8 51.0

Incremental Delay ( d 2 ), s/veh 0.0 3.8 1.8 0.1 0.7 0.7 97.4 0.0 0.1 0.2 2.8

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 9.4 20.5 10.9 14.2 11.5 11.5 146.5 36.4 49.4 50.1 53.8

Level of Service (LOS) A C B B B B F D D D D

Approach Delay, s/veh / LOS 16.4 B 11.8 B 135.8 F 52.7 D

Intersection Delay, s/veh / LOS 35.4 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 16 719 520 63 630 3 336 5 31 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.3 71.8 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.992 0.992 0.992 0.977 0.977 1.000 0.969 0.969 1.000 0.969 0.969 0.969

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.708 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.998 0.998 0.866 0.866 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1795 1885 1598 1767 3690 18 1753 221 1372 1346 1841 1560

Proportion of Vehicles Arriving on Green (P) 0.02 0.60 0.60 0.04 0.62 0.62 0.09 0.23 0.23 0.10 0.10 0.10

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.50 0.04 0.04 0.04 0.06

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.62 0.60 0.64 0.62 0.20 0.23 0.10

Permitted Saturation Flow Rate (sp), veh/h/ln 750 0 675 0 1348 0 1346

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 71.8 0.0 71.8 0.0 13.8 0.0 11.8

Permitted Service Time (gu), s 61.4 0.0 36.4 0.0 9.5 0.0 11.8

Permitted Queue Service Time (gps), s 0.3 4.1 9.5 1.2

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1598 1560

Protected Right Effective Green Time (gR), s 10.8 2.2

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 719 520 63 630 3 336 5 31 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.3 71.8 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 8 532 277 29 194 189 521 42 19 50 181

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.3 21.1 11.0 1.1 7.6 7.6 20.2 1.6 0.7 1.9 7.0

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.03 0.53 1.35 0.20 0.19 0.19 2.37 0.04 0.06 0.05 0.59

Control Delay ( d ), s/veh 9.4 20.5 10.9 14.2 11.5 11.5 146.5 36.4 49.4 50.1 53.8

Level of Service (LOS) A C B B B B F D D D D

Approach Delay, s/veh / LOS 16.4 B 11.8 B 135.8 F 52.7 D

Intersection Delay, s/veh / LOS 35.4 D

9.4

20.5

10.9 14.2

11.5

11.5

146.5

36.4

49.450.153.8

0.3

21.1

11 1.1

7.6

7.6

20.2

1.6

0.7
1.9

7

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B
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LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

WARNING: If demand exceeds capacity, a multiple‐period analysis should be conducted.

--- Comments ---
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix L
Build Capacity Analysis Worksheets - 2037



HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 281 33 505 29 314 21 56 8 1 18

Signal Information

Green
Yellow
Red

3.1 2.4 62.9 5.8 4.7 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 160 625 281 33 505 29 314 21 56 8 1 18

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 5 5 5 6 6 3 3 42 42 42

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 12.0 53.0 12.0 53.0 11.0 35.0 24.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 5 40 5 40 5 5 5

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 281 33 505 29 314 21 56 8 1 18

Signal Information

Green
Yellow
Red

3.1 2.4 62.9 5.8 4.7 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 10.8 70.7 8.4 68.3 11.0 20.9 9.9

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.3 3.3

Queue Clearance Time ( g s ), s 5.3 2.7 7.8 6.3 3.6

Green Extension Time ( g e ), s 0.2 0.0 0.0 0.0 0.0 0.2 0.2

Phase Call Probability 0.99 0.61 1.00 1.00 0.95

Max Out Probability 0.00 0.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 165 644 290 34 277 273 324 79 8 1 19

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1739 1826 1547 1725 1811 1776 1767 1641 901 1278 1083

Queue Service Time ( g s ), s 3.3 18.9 6.7 0.7 6.7 6.7 5.8 4.3 0.9 0.1 1.6

Cycle Queue Clearance Time ( g c ), s 3.3 18.9 6.7 0.7 6.7 6.7 5.8 4.3 0.9 0.1 1.6

Green Ratio ( g/C ) 0.68 0.65 0.71 0.66 0.63 0.63 0.13 0.16 0.05 0.05 0.10

Capacity ( c ), veh/h 637 1192 1100 462 1139 1117 240 258 115 61 111

Volume-to-Capacity Ratio ( X ) 0.259 0.540 0.263 0.074 0.244 0.245 1.348 0.307 0.072 0.017 0.168

Back of Queue ( Q ), ft/ln ( 95 th percentile) 45 283 83 10 112 106 600 77 12 2 26

Back of Queue ( Q ), veh/ln ( 95 th percentile) 1.7 10.9 3.2 0.4 4.3 4.2 23.5 3.0 0.4 0.0 0.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.16 0.28 0.40 0.07 0.11 0.11 2.73 0.08 0.04 0.00 0.08

Uniform Delay ( d 1 ), s/veh 5.8 9.3 5.1 7.7 8.1 8.1 45.2 37.3 45.8 45.4 41.0

Incremental Delay ( d 2 ), s/veh 0.1 1.8 0.6 0.0 0.5 0.5 181.5 0.2 0.1 0.0 0.3

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 5.9 11.1 5.7 7.7 8.6 8.7 226.8 37.5 45.9 45.4 41.3

Level of Service (LOS) A B A A A A F D D D D

Approach Delay, s/veh / LOS 8.9 A 8.6 A 189.5 F 42.8 D

Intersection Delay, s/veh / LOS 43.7 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 160 625 281 33 505 29 314 21 56 8 1 18

Signal Information

Green
Yellow
Red

3.1 2.4 62.9 5.8 4.7 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.961 0.961 0.961 0.953 0.953 1.000 0.977 0.977 1.000 0.672 0.672 0.672

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.474 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.981 0.981 0.884 0.884 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1739 1826 1547 1725 3393 194 1767 447 1193 901 1278 1083

Proportion of Vehicles Arriving on Green (P) 0.05 0.65 0.65 0.03 0.63 0.63 0.06 0.16 0.16 0.05 0.05 0.05

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.50 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.68 0.65 0.66 0.63 0.13 0.16 0.05

Permitted Saturation Flow Rate (sp), veh/h/ln 837 0 761 0 1405 0 901

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 62.9 0.0 62.9 0.0 6.7 0.0 4.7

Permitted Service Time (gu), s 56.1 0.0 44.4 0.0 4.7 0.0 4.8

Permitted Queue Service Time (gps), s 1.7 0.9 4.7 0.9

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1547 1083

Protected Right Effective Green Time (gR), s 5.8 5.5

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 281 33 505 29 314 21 56 8 1 18

Signal Information

Green
Yellow
Red

3.1 2.4 62.9 5.8 4.7 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 45 283 83 10 112 106 600 77 12 2 26

Back of Queue ( Q ), veh/ln ( 95 th percentile) 1.7 10.9 3.2 0.4 4.3 4.2 23.5 3.0 0.4 0.0 0.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.16 0.28 0.40 0.07 0.11 0.11 2.73 0.08 0.04 0.00 0.08

Control Delay ( d ), s/veh 5.9 11.1 5.7 7.7 8.6 8.7 226.8 37.5 45.9 45.4 41.3

Level of Service (LOS) A B A A A A F D D D D

Approach Delay, s/veh / LOS 8.9 A 8.6 A 189.5 F 42.8 D

Intersection Delay, s/veh / LOS 43.7 D
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45.945.441.3
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3

0.400.8

Queue Delay
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

WARNING: If demand exceeds capacity, a multiple‐period analysis should be conducted.

--- Comments ---
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HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 PM Peak  SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 711 544 78 623 3 362 5 50 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.5 71.6 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 16 711 544 78 623 3 362 5 50 13 34 116

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 1 1 1 3 3 4 4 4 4 4

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 14.0 53.0 29.0 68.0 16.0 38.0 22.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 5 40 5 40 5 5 5

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 PM Peak  SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 711 544 78 623 3 362 5 50 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.5 71.6 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 7.5 77.0 10.0 79.5 16.0 33.0 17.0

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.4 3.4

Queue Clearance Time ( g s ), s 2.5 4.3 12.8 5.7 11.5

Green Extension Time ( g e ), s 0.0 0.0 0.1 0.0 0.0 0.5 0.2

Phase Call Probability 0.45 0.94 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 0.00 0.21

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 18 790 604 87 348 348 402 61 14 38 129

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1795 1885 1598 1767 1856 1852 1753 1582 1320 1841 1560

Queue Service Time ( g s ), s 0.5 34.9 22.9 2.3 10.6 10.6 10.8 3.7 1.2 2.3 9.5

Cycle Queue Clearance Time ( g c ), s 0.5 34.9 22.9 2.3 10.6 10.6 10.8 3.7 1.2 2.3 9.5

Green Ratio ( g/C ) 0.62 0.60 0.69 0.64 0.62 0.62 0.20 0.23 0.10 0.10 0.12

Capacity ( c ), veh/h 480 1125 1097 337 1145 1143 325 366 190 181 182

Volume-to-Capacity Ratio ( X ) 0.037 0.702 0.551 0.257 0.304 0.304 1.239 0.167 0.076 0.209 0.707

Back of Queue ( Q ), ft/ln ( 95 th percentile) 8 526 295 36 191 187 638 66 19 50 181

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.3 20.9 11.7 1.4 7.5 7.5 24.7 2.5 0.7 1.9 7.0

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.03 0.53 1.44 0.25 0.19 0.19 2.90 0.07 0.06 0.05 0.59

Uniform Delay ( d 1 ), s/veh 9.4 16.8 9.5 14.2 10.8 10.8 49.1 36.9 49.3 49.8 51.0

Incremental Delay ( d 2 ), s/veh 0.0 3.7 2.0 0.1 0.7 0.7 131.0 0.1 0.1 0.2 2.8

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 9.4 20.5 11.5 14.3 11.5 11.5 180.1 36.9 49.4 50.0 53.8

Level of Service (LOS) A C B B B B F D D D D

Approach Delay, s/veh / LOS 16.5 B 11.8 B 161.2 F 52.6 D

Intersection Delay, s/veh / LOS 41.1 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 PM Peak  SR 303 & Terex Rd..xus

Project Description Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 16 711 544 78 623 3 362 5 50 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.5 71.6 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.992 0.992 0.992 0.977 0.977 1.000 0.969 0.969 1.000 0.969 0.969 0.969

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.695 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.998 0.998 0.859 0.859 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1795 1885 1598 1767 3690 18 1753 144 1438 1320 1841 1560

Proportion of Vehicles Arriving on Green (P) 0.02 0.60 0.60 0.04 0.62 0.62 0.09 0.23 0.23 0.10 0.10 0.10

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.50 0.04 0.04 0.04 0.06

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.62 0.60 0.64 0.62 0.20 0.23 0.10

Permitted Saturation Flow Rate (sp), veh/h/ln 755 0 681 0 1348 0 1320

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 71.6 0.0 71.6 0.0 13.8 0.0 11.8

Permitted Service Time (gu), s 61.5 0.0 36.7 0.0 9.5 0.0 11.8

Permitted Queue Service Time (gps), s 0.2 5.1 9.5 1.2

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1598 1560

Protected Right Effective Green Time (gR), s 10.8 2.2

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. 2037 PM Peak  SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 711 544 78 623 3 362 5 50 13 34 116

Signal Information

Green
Yellow
Red

2.2 2.5 71.6 10.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 8 526 295 36 191 187 638 66 19 50 181

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.3 20.9 11.7 1.4 7.5 7.5 24.7 2.5 0.7 1.9 7.0

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.03 0.53 1.44 0.25 0.19 0.19 2.90 0.07 0.06 0.05 0.59

Control Delay ( d ), s/veh 9.4 20.5 11.5 14.3 11.5 11.5 180.1 36.9 49.4 50.0 53.8

Level of Service (LOS) A C B B B B F D D D D

Approach Delay, s/veh / LOS 16.5 B 11.8 B 161.2 F 52.6 D

Intersection Delay, s/veh / LOS 41.1 D

9.4

20.5

11.5 14.3

11.5

11.5

180.1

36.9

49.450.053.8

0.3

20.9

11.7 1.4
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7.5

24.7

2.5

0.7
1.9

7

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

WARNING: If demand exceeds capacity, a multiple‐period analysis should be conducted.

--- Comments ---
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix M
Improved No-Build Capacity Analysis Worksheets - 2027



HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 239 14 490 29 275 21 38 8 1 18

Signal Information

Green
Yellow
Red

2.3 4.6 50.0 12.8 9.1 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 160 607 239 14 490 29 275 21 38 8 1 18

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 5 5 5 6 6 3 3 42 42 42

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 33.0 26.0 38.0 31.0 18.0 36.0 18.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 7 20 7 20 7 10 10

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 239 14 490 29 275 21 38 8 1 18

Signal Information

Green
Yellow
Red

2.3 4.6 50.0 12.8 9.1 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 12.2 60.0 7.6 55.4 18.0 32.3 14.3

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.4 3.4

Queue Clearance Time ( g s ), s 6.4 2.4 14.8 4.8 3.5

Green Extension Time ( g e ), s 0.3 0.0 0.0 0.0 0.0 0.2 0.1

Phase Call Probability 0.99 0.33 1.00 1.00 0.91

Max Out Probability 0.00 0.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 165 626 246 14 270 265 284 61 8 1 19

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1739 1826 1547 1725 1811 1775 1767 1663 916 1278 1083

Queue Service Time ( g s ), s 4.4 23.7 6.2 0.4 8.7 8.8 12.8 2.8 0.8 0.1 1.5

Cycle Queue Clearance Time ( g c ), s 4.4 23.7 6.2 0.4 8.7 8.8 12.8 2.8 0.8 0.1 1.5

Green Ratio ( g/C ) 0.58 0.55 0.67 0.52 0.50 0.50 0.24 0.27 0.09 0.09 0.16

Capacity ( c ), veh/h 542 998 1044 336 906 888 426 451 156 117 174

Volume-to-Capacity Ratio ( X ) 0.304 0.627 0.236 0.043 0.298 0.299 0.666 0.135 0.053 0.009 0.107

Back of Queue ( Q ), ft/ln ( 95 th percentile) 69 376 82 7 164 154 267 49 11 1 24

Back of Queue ( Q ), veh/ln ( 95 th percentile) 2.7 14.4 3.2 0.3 6.3 6.2 10.4 1.9 0.3 0.0 0.7

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.25 0.38 0.40 0.05 0.16 0.16 1.21 0.05 0.04 0.00 0.08

Uniform Delay ( d 1 ), s/veh 10.3 15.7 6.3 13.7 14.7 14.7 34.7 27.5 41.6 41.3 35.8

Incremental Delay ( d 2 ), s/veh 0.1 3.0 0.5 0.0 0.8 0.9 3.2 0.0 0.1 0.0 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 10.4 18.6 6.8 13.7 15.5 15.5 37.9 27.6 41.7 41.3 35.9

Level of Service (LOS) B B A B B B D C D D D

Approach Delay, s/veh / LOS 14.5 B 15.5 B 36.1 D 37.8 D

Intersection Delay, s/veh / LOS 18.9 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 160 607 239 14 490 29 275 21 38 8 1 18

Signal Information

Green
Yellow
Red

2.3 4.6 50.0 12.8 9.1 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.961 0.961 0.961 0.953 0.953 1.000 0.977 0.977 1.000 0.672 0.672 0.672

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.482 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.980 0.980 0.896 0.896 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1739 1826 1547 1725 3386 200 1767 592 1071 916 1278 1083

Proportion of Vehicles Arriving on Green (P) 0.07 0.55 0.55 0.02 0.50 0.50 0.13 0.27 0.27 0.09 0.09 0.09

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.19 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.58 0.55 0.52 0.50 0.24 0.27 0.09

Permitted Saturation Flow Rate (sp), veh/h/ln 849 0 774 0 1405 0 916

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 51.3 0.0 50.0 0.0 11.1 0.0 9.1

Permitted Service Time (gu), s 41.2 0.0 29.0 0.0 9.1 0.0 9.1

Permitted Queue Service Time (gps), s 2.4 0.4 2.8 0.8

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1547 1083

Protected Right Effective Green Time (gR), s 12.8 6.9

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 239 14 490 29 275 21 38 8 1 18

Signal Information

Green
Yellow
Red

2.3 4.6 50.0 12.8 9.1 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 69 376 82 7 164 154 267 49 11 1 24

Back of Queue ( Q ), veh/ln ( 95 th percentile) 2.7 14.4 3.2 0.3 6.3 6.2 10.4 1.9 0.3 0.0 0.7

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.25 0.38 0.40 0.05 0.16 0.16 1.21 0.05 0.04 0.00 0.08

Control Delay ( d ), s/veh 10.4 18.6 6.8 13.7 15.5 15.5 37.9 27.6 41.7 41.3 35.9

Level of Service (LOS) B B A B B B D C D D D

Approach Delay, s/veh / LOS 14.5 B 15.5 B 36.1 D 37.8 D

Intersection Delay, s/veh / LOS 18.9 B
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---
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HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 698 505 61 612 3 326 5 30 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.1 60.1 20.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 16 698 505 61 612 3 326 5 30 13 34 116

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 1 1 1 3 3 4 4 4 4 4

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 42.0 26.0 42.0 26.0 26.0 52.0 26.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 7 20 7 20 7 10 10

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 698 505 61 612 3 326 5 30 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.1 60.1 20.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 8.4 65.5 11.6 68.6 26.0 43.0 17.0

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.4 3.4

Queue Clearance Time ( g s ), s 2.6 4.1 22.8 4.1 11.5

Green Extension Time ( g e ), s 0.0 0.0 0.1 0.0 0.0 0.5 0.3

Phase Call Probability 0.45 0.90 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 0.00 0.01

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 18 776 561 68 342 341 362 39 14 38 129

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1795 1885 1598 1767 1856 1852 1753 1595 1347 1841 1560

Queue Service Time ( g s ), s 0.6 41.9 21.2 2.1 12.8 12.8 20.8 2.1 1.2 2.3 9.5

Cycle Queue Clearance Time ( g c ), s 0.6 41.9 21.2 2.1 12.8 12.8 20.8 2.1 1.2 2.3 9.5

Green Ratio ( g/C ) 0.53 0.50 0.67 0.55 0.53 0.53 0.29 0.31 0.10 0.10 0.12

Capacity ( c ), veh/h 415 943 1076 257 977 975 471 502 192 181 194

Volume-to-Capacity Ratio ( X ) 0.043 0.822 0.521 0.264 0.350 0.350 0.770 0.077 0.075 0.209 0.665

Back of Queue ( Q ), ft/ln ( 95 th percentile) 10 670 281 37 236 230 395 36 19 50 177

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.4 26.6 11.2 1.5 9.2 9.2 15.3 1.4 0.7 1.9 6.9

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.04 0.67 1.37 0.26 0.24 0.24 1.80 0.04 0.06 0.05 0.58

Uniform Delay ( d 1 ), s/veh 14.2 25.4 9.8 20.6 16.5 16.5 38.7 28.9 49.3 49.8 50.2

Incremental Delay ( d 2 ), s/veh 0.0 8.0 1.8 0.2 1.0 1.0 6.9 0.0 0.1 0.2 1.5

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 14.2 33.4 11.6 20.8 17.5 17.5 45.6 28.9 49.4 50.0 51.6

Level of Service (LOS) B C B C B B D C D D D

Approach Delay, s/veh / LOS 24.2 C 17.8 B 44.0 D 51.1 D

Intersection Delay, s/veh / LOS 27.2 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 16 698 505 61 612 3 326 5 30 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.1 60.1 20.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.992 0.992 0.992 0.977 0.977 1.000 0.969 0.969 1.000 0.969 0.969 0.969

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.709 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.998 0.998 0.866 0.866 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1795 1885 1598 1767 3690 18 1753 228 1367 1347 1841 1560

Proportion of Vehicles Arriving on Green (P) 0.03 0.50 0.50 0.05 0.53 0.53 0.17 0.31 0.31 0.10 0.10 0.10

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.29 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.53 0.50 0.55 0.53 0.29 0.31 0.10

Permitted Saturation Flow Rate (sp), veh/h/ln 764 0 690 0 1348 0 1347

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 60.1 0.0 60.1 0.0 13.8 0.0 11.8

Permitted Service Time (gu), s 48.3 0.0 18.1 0.0 9.5 0.0 11.8

Permitted Queue Service Time (gps), s 0.3 4.6 3.6 1.2

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1598 1560

Protected Right Effective Green Time (gR), s 20.8 3.1

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 698 505 61 612 3 326 5 30 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.1 60.1 20.8 11.8 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 10 670 281 37 236 230 395 36 19 50 177

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.4 26.6 11.2 1.5 9.2 9.2 15.3 1.4 0.7 1.9 6.9

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.04 0.67 1.37 0.26 0.24 0.24 1.80 0.04 0.06 0.05 0.58

Control Delay ( d ), s/veh 14.2 33.4 11.6 20.8 17.5 17.5 45.6 28.9 49.4 50.0 51.6

Level of Service (LOS) B C B C B B D C D D D

Approach Delay, s/veh / LOS 24.2 C 17.8 B 44.0 D 51.1 D

Intersection Delay, s/veh / LOS 27.2 C

14.2

33.4

11.6 20.8

17.5

17.5

45.6
28.9

49.450.051.6

0.4

26.6

11.2 1.5

9.2

9.2

15.3

1.4

0.7
1.9

6.9

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix N
Improved Build Capacity Analysis Worksheets - 2027



HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 274 33 490 29 306 21 55 8 1 18

Signal Information

Green
Yellow
Red

4.3 2.9 44.7 17.5 9.5 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 160 607 274 33 490 29 306 21 55 8 1 18

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 5 5 5 6 6 3 3 42 42 42

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 35.0 26.0 35.0 26.0 23.0 39.0 16.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 7 20 7 20 7 10 10

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 274 33 490 29 306 21 55 8 1 18

Signal Information

Green
Yellow
Red

4.3 2.9 44.7 17.5 9.5 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 12.5 53.1 9.6 50.1 22.7 37.3 14.7

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.3 3.3

Queue Clearance Time ( g s ), s 7.0 3.0 17.4 5.4 3.5

Green Extension Time ( g e ), s 0.3 0.0 0.0 0.0 0.0 0.2 0.1

Phase Call Probability 0.99 0.61 1.00 1.00 0.95

Max Out Probability 0.00 0.00 1.00 0.00 0.01

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 165 626 282 34 270 265 315 78 8 1 19

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1739 1826 1547 1725 1811 1775 1767 1642 902 1278 1083

Queue Service Time ( g s ), s 5.0 27.3 7.8 1.0 9.7 9.7 15.4 3.4 0.8 0.1 1.5

Cycle Queue Clearance Time ( g c ), s 5.0 27.3 7.8 1.0 9.7 9.7 15.4 3.4 0.8 0.1 1.5

Green Ratio ( g/C ) 0.52 0.48 0.65 0.49 0.45 0.45 0.29 0.32 0.09 0.09 0.17

Capacity ( c ), veh/h 495 871 1008 288 810 794 513 528 157 121 181

Volume-to-Capacity Ratio ( X ) 0.333 0.719 0.280 0.118 0.333 0.334 0.615 0.148 0.052 0.009 0.103

Back of Queue ( Q ), ft/ln ( 95 th percentile) 84 449 108 18 188 177 271 58 11 1 24

Back of Queue ( Q ), veh/ln ( 95 th percentile) 3.2 17.3 4.1 0.7 7.2 7.1 10.6 2.3 0.3 0.0 0.7

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.31 0.45 0.53 0.12 0.19 0.19 1.23 0.06 0.04 0.00 0.08

Uniform Delay ( d 1 ), s/veh 13.3 20.8 7.4 16.9 17.9 18.0 30.8 24.2 41.4 41.0 35.3

Incremental Delay ( d 2 ), s/veh 0.1 5.1 0.7 0.1 1.1 1.1 1.6 0.0 0.1 0.0 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 13.5 25.9 8.1 17.0 19.0 19.1 32.3 24.2 41.4 41.0 35.4

Level of Service (LOS) B C A B B B C C D D D

Approach Delay, s/veh / LOS 19.3 B 18.9 B 30.7 C 37.4 D

Intersection Delay, s/veh / LOS 21.6 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 160 607 274 33 490 29 306 21 55 8 1 18

Signal Information

Green
Yellow
Red

4.3 2.9 44.7 17.5 9.5 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.961 0.961 0.961 0.953 0.953 1.000 0.977 0.977 1.000 0.672 0.672 0.672

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.475 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.980 0.980 0.885 0.885 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1739 1826 1547 1725 3386 200 1767 454 1188 902 1278 1083

Proportion of Vehicles Arriving on Green (P) 0.07 0.48 0.48 0.04 0.45 0.45 0.17 0.32 0.32 0.09 0.09 0.09

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.14 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.52 0.48 0.49 0.45 0.29 0.32 0.09

Permitted Saturation Flow Rate (sp), veh/h/ln 849 0 774 0 1405 0 902

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 44.7 0.0 44.7 0.0 11.5 0.0 9.5

Permitted Service Time (gu), s 35.0 0.0 18.4 0.0 9.4 0.0 9.5

Permitted Queue Service Time (gps), s 2.3 1.2 0.6 0.8

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1547 1083

Protected Right Effective Green Time (gR), s 17.5 7.2

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 607 274 33 490 29 306 21 55 8 1 18

Signal Information

Green
Yellow
Red

4.3 2.9 44.7 17.5 9.5 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 84 449 108 18 188 177 271 58 11 1 24

Back of Queue ( Q ), veh/ln ( 95 th percentile) 3.2 17.3 4.1 0.7 7.2 7.1 10.6 2.3 0.3 0.0 0.7

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.31 0.45 0.53 0.12 0.19 0.19 1.23 0.06 0.04 0.00 0.08

Control Delay ( d ), s/veh 13.5 25.9 8.1 17.0 19.0 19.1 32.3 24.2 41.4 41.0 35.4

Level of Service (LOS) B C A B B B C C D D D

Approach Delay, s/veh / LOS 19.3 B 18.9 B 30.7 C 37.4 D

Intersection Delay, s/veh / LOS 21.6 C

13.5

25.9

8.1 17.0

19.0

19.1

32.3
24.2

41.441.035.4

3.2

17.3

4.1 0.7

7.2

7.1

10.6

2.3

0.30
0.7

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---
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HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 PM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 690 529 76 605 3 352 5 49 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.5 57.6 22.8 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 16 690 529 76 605 3 352 5 49 13 34 116

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 1 1 1 3 3 4 4 4 4 4

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 35.0 26.0 35.0 26.0 28.0 59.0 31.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 7 20 7 20 7 10 10

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 PM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 690 529 76 605 3 352 5 49 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.5 57.6 22.8 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 8.4 63.0 11.9 66.5 28.0 45.1 17.1

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.4 3.4

Queue Clearance Time ( g s ), s 2.6 4.8 24.8 5.2 11.5

Green Extension Time ( g e ), s 0.0 0.0 0.1 0.0 0.0 0.5 0.4

Phase Call Probability 0.45 0.94 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 18 767 588 84 338 338 391 60 14 38 129

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1795 1885 1598 1767 1856 1852 1753 1582 1321 1841 1560

Queue Service Time ( g s ), s 0.6 42.7 23.0 2.8 13.1 13.1 22.8 3.2 1.2 2.3 9.5

Cycle Queue Clearance Time ( g c ), s 0.6 42.7 23.0 2.8 13.1 13.1 22.8 3.2 1.2 2.3 9.5

Green Ratio ( g/C ) 0.51 0.48 0.67 0.54 0.51 0.51 0.31 0.33 0.10 0.10 0.13

Capacity ( c ), veh/h 401 905 1071 243 945 943 501 526 191 182 195

Volume-to-Capacity Ratio ( X ) 0.044 0.847 0.549 0.347 0.358 0.358 0.780 0.114 0.076 0.207 0.660

Back of Queue ( Q ), ft/ln ( 95 th percentile) 10 694 302 50 242 236 419 54 19 50 176

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.4 27.6 12.0 1.9 9.4 9.4 16.2 2.1 0.7 1.9 6.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.04 0.70 1.47 0.34 0.24 0.24 1.90 0.05 0.06 0.05 0.58

Uniform Delay ( d 1 ), s/veh 15.3 27.3 10.3 22.3 17.7 17.7 37.5 27.8 49.2 49.7 50.1

Incremental Delay ( d 2 ), s/veh 0.0 9.6 2.0 0.3 1.1 1.1 7.1 0.0 0.1 0.2 1.4

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 15.4 36.9 12.3 22.6 18.7 18.7 44.6 27.8 49.3 49.9 51.5

Level of Service (LOS) B D B C B B D C D D D

Approach Delay, s/veh / LOS 26.1 C 19.2 B 42.4 D 51.0 D

Intersection Delay, s/veh / LOS 28.5 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 PM Peak SR 303 & Terex Rd..xus

Project Description Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 16 690 529 76 605 3 352 5 49 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.5 57.6 22.8 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.992 0.992 0.992 0.977 0.977 1.000 0.969 0.969 1.000 0.969 0.969 0.969

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.695 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.998 0.998 0.860 0.860 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1795 1885 1598 1767 3689 18 1753 147 1436 1321 1841 1560

Proportion of Vehicles Arriving on Green (P) 0.03 0.48 0.48 0.05 0.51 0.51 0.19 0.33 0.33 0.10 0.10 0.10

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.30 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.51 0.48 0.54 0.51 0.31 0.33 0.10

Permitted Saturation Flow Rate (sp), veh/h/ln 769 0 696 0 1348 0 1321

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 57.6 0.0 57.8 0.0 13.9 0.0 11.9

Permitted Service Time (gu), s 45.9 0.0 14.9 0.0 9.6 0.0 11.9

Permitted Queue Service Time (gps), s 0.3 5.9 3.3 1.2

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1598 1560

Protected Right Effective Green Time (gR), s 22.8 3.1

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2027 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2027 PM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 690 529 76 605 3 352 5 49 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.5 57.6 22.8 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 10 694 302 50 242 236 419 54 19 50 176

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.4 27.6 12.0 1.9 9.4 9.4 16.2 2.1 0.7 1.9 6.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.04 0.70 1.47 0.34 0.24 0.24 1.90 0.05 0.06 0.05 0.58

Control Delay ( d ), s/veh 15.4 36.9 12.3 22.6 18.7 18.7 44.6 27.8 49.3 49.9 51.5

Level of Service (LOS) B D B C B B D C D D D

Approach Delay, s/veh / LOS 26.1 C 19.2 B 42.4 D 51.0 D

Intersection Delay, s/veh / LOS 28.5 C

15.4

36.9

12.3 22.6

18.7

18.7

44.6
27.8

49.349.951.5

0.4

27.6

12 1.9

9.4

9.4

16.2

2.1

0.7
1.9

6.8

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix O
Improved No-Build Capacity Analysis Worksheets - 2037



HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 246 14 505 29 283 21 39 8 1 18

Signal Information

Green
Yellow
Red

2.3 4.6 50.0 12.8 9.2 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 160 625 246 14 505 29 283 21 39 8 1 18

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 5 5 5 6 6 3 3 42 42 42

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 32.0 26.0 38.0 32.0 18.0 36.0 18.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 7 20 7 20 7 10 10

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 246 14 505 29 283 21 39 8 1 18

Signal Information

Green
Yellow
Red

2.3 4.6 50.0 12.8 9.2 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 12.2 60.0 7.6 55.4 18.0 32.4 14.4

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.3 3.3

Queue Clearance Time ( g s ), s 6.4 2.4 14.8 4.8 3.5

Green Extension Time ( g e ), s 0.3 0.0 0.0 0.0 0.0 0.2 0.1

Phase Call Probability 0.99 0.33 1.00 1.00 0.92

Max Out Probability 0.00 0.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 165 644 254 14 277 273 292 62 8 1 19

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1739 1826 1547 1725 1811 1776 1767 1661 916 1278 1083

Queue Service Time ( g s ), s 4.4 24.7 6.4 0.4 9.0 9.1 12.8 2.8 0.8 0.1 1.5

Cycle Queue Clearance Time ( g c ), s 4.4 24.7 6.4 0.4 9.0 9.1 12.8 2.8 0.8 0.1 1.5

Green Ratio ( g/C ) 0.58 0.55 0.67 0.52 0.50 0.50 0.24 0.27 0.09 0.09 0.16

Capacity ( c ), veh/h 535 997 1043 324 906 888 426 451 156 117 174

Volume-to-Capacity Ratio ( X ) 0.308 0.646 0.243 0.045 0.306 0.308 0.685 0.137 0.053 0.009 0.106

Back of Queue ( Q ), ft/ln ( 95 th percentile) 69 392 85 7 170 160 276 50 11 1 24

Back of Queue ( Q ), veh/ln ( 95 th percentile) 2.7 15.1 3.3 0.3 6.5 6.4 10.8 1.9 0.3 0.0 0.7

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.25 0.39 0.41 0.05 0.17 0.17 1.25 0.05 0.04 0.00 0.08

Uniform Delay ( d 1 ), s/veh 10.3 15.9 6.4 14.0 14.8 14.8 35.0 27.5 41.6 41.3 35.8

Incremental Delay ( d 2 ), s/veh 0.1 3.2 0.6 0.0 0.9 0.9 3.8 0.1 0.1 0.0 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 10.4 19.1 6.9 14.0 15.6 15.7 38.7 27.6 41.7 41.3 35.9

Level of Service (LOS) B B A B B B D C D D D

Approach Delay, s/veh / LOS 14.9 B 15.6 B 36.8 D 37.8 D

Intersection Delay, s/veh / LOS 19.3 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 160 625 246 14 505 29 283 21 39 8 1 18

Signal Information

Green
Yellow
Red

2.3 4.6 50.0 12.8 9.2 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.961 0.961 0.961 0.953 0.953 1.000 0.977 0.977 1.000 0.672 0.672 0.672

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.482 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.981 0.981 0.895 0.895 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1739 1826 1547 1725 3393 194 1767 581 1080 916 1278 1083

Proportion of Vehicles Arriving on Green (P) 0.07 0.55 0.55 0.02 0.50 0.50 0.13 0.27 0.27 0.09 0.09 0.09

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.21 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.58 0.55 0.52 0.50 0.24 0.27 0.09

Permitted Saturation Flow Rate (sp), veh/h/ln 837 0 761 0 1405 0 916

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 51.3 0.0 50.0 0.0 11.2 0.0 9.2

Permitted Service Time (gu), s 40.9 0.0 27.8 0.0 9.1 0.0 9.2

Permitted Queue Service Time (gps), s 2.6 0.4 3.5 0.8

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1547 1083

Protected Right Effective Green Time (gR), s 12.8 6.9

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 AM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 246 14 505 29 283 21 39 8 1 18

Signal Information

Green
Yellow
Red

2.3 4.6 50.0 12.8 9.2 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 69 392 85 7 170 160 276 50 11 1 24

Back of Queue ( Q ), veh/ln ( 95 th percentile) 2.7 15.1 3.3 0.3 6.5 6.4 10.8 1.9 0.3 0.0 0.7

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.25 0.39 0.41 0.05 0.17 0.17 1.25 0.05 0.04 0.00 0.08

Control Delay ( d ), s/veh 10.4 19.1 6.9 14.0 15.6 15.7 38.7 27.6 41.7 41.3 35.9

Level of Service (LOS) B B A B B B D C D D D

Approach Delay, s/veh / LOS 14.9 B 15.6 B 36.8 D 37.8 D

Intersection Delay, s/veh / LOS 19.3 B

10.4

19.1

6.9 14.0

15.6

15.7

38.7
27.6

41.741.335.9

2.7

15.1

3.3 0.3

6.5

6.4

10.8

1.9

0.30
0.7

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---
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HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 719 520 63 630 3 336 5 31 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.2 56.5 24.2 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 16 719 520 63 630 3 336 5 31 13 34 116

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 1 1 1 3 3 4 4 4 4 4

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 31.0 26.0 31.0 26.0 30.0 63.0 33.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 7 20 7 20 7 10 10

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 719 520 63 630 3 336 5 31 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.2 56.5 24.2 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 8.4 61.9 11.6 65.1 29.4 46.5 17.1

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.4 3.4

Queue Clearance Time ( g s ), s 2.6 4.4 24.2 4.0 11.5

Green Extension Time ( g e ), s 0.0 0.0 0.1 0.0 0.1 0.5 0.4

Phase Call Probability 0.45 0.90 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 18 799 578 70 352 351 373 40 14 38 129

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1795 1885 1598 1767 1856 1852 1753 1594 1346 1841 1560

Queue Service Time ( g s ), s 0.6 46.7 22.3 2.4 14.1 14.1 22.2 2.0 1.2 2.3 9.5

Cycle Queue Clearance Time ( g c ), s 0.6 46.7 22.3 2.4 14.1 14.1 22.2 2.0 1.2 2.3 9.5

Green Ratio ( g/C ) 0.50 0.47 0.67 0.52 0.50 0.50 0.32 0.34 0.10 0.10 0.12

Capacity ( c ), veh/h 379 887 1075 208 923 921 522 548 193 182 195

Volume-to-Capacity Ratio ( X ) 0.047 0.900 0.538 0.336 0.381 0.381 0.716 0.073 0.075 0.208 0.661

Back of Queue ( Q ), ft/ln ( 95 th percentile) 11 778 294 42 258 252 380 35 19 50 176

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.4 30.9 11.6 1.7 10.1 10.1 14.7 1.4 0.7 1.9 6.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.04 0.78 1.43 0.29 0.26 0.26 1.73 0.04 0.06 0.05 0.58

Uniform Delay ( d 1 ), s/veh 16.1 29.2 10.1 24.3 18.7 18.7 35.6 26.5 49.3 49.7 50.1

Incremental Delay ( d 2 ), s/veh 0.0 14.0 1.9 0.4 1.2 1.2 3.8 0.0 0.1 0.2 1.4

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 16.1 43.1 12.0 24.7 19.9 19.9 39.5 26.5 49.3 50.0 51.5

Level of Service (LOS) B D B C B B D C D D D

Approach Delay, s/veh / LOS 29.9 C 20.3 C 38.2 D 51.0 D

Intersection Delay, s/veh / LOS 29.8 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 16 719 520 63 630 3 336 5 31 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.2 56.5 24.2 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.992 0.992 0.992 0.977 0.977 1.000 0.969 0.969 1.000 0.969 0.969 0.969

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.708 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.998 0.998 0.866 0.866 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1795 1885 1598 1767 3690 18 1753 221 1372 1346 1841 1560

Proportion of Vehicles Arriving on Green (P) 0.03 0.47 0.47 0.05 0.50 0.50 0.20 0.34 0.34 0.10 0.10 0.10

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.23 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.50 0.47 0.52 0.50 0.32 0.34 0.10

Permitted Saturation Flow Rate (sp), veh/h/ln 750 0 675 0 1348 0 1346

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 56.5 0.0 56.5 0.0 13.9 0.0 11.9

Permitted Service Time (gu), s 43.5 0.0 9.8 0.0 9.6 0.0 11.9

Permitted Queue Service Time (gps), s 0.3 5.4 1.6 1.2

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1598 1560

Protected Right Effective Green Time (gR), s 24.2 3.1

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 PM Peak NB SR 303 & Terex Rd..xus

Project Description No-Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 719 520 63 630 3 336 5 31 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.2 56.5 24.2 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 11 778 294 42 258 252 380 35 19 50 176

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.4 30.9 11.6 1.7 10.1 10.1 14.7 1.4 0.7 1.9 6.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.04 0.78 1.43 0.29 0.26 0.26 1.73 0.04 0.06 0.05 0.58

Control Delay ( d ), s/veh 16.1 43.1 12.0 24.7 19.9 19.9 39.5 26.5 49.3 50.0 51.5

Level of Service (LOS) B D B C B B D C D D D

Approach Delay, s/veh / LOS 29.9 C 20.3 C 38.2 D 51.0 D

Intersection Delay, s/veh / LOS 29.8 C

16.1

43.1

12.0 24.7

19.9

19.9

39.5
26.5

49.350.051.5

0.4

30.9

11.6 1.7

10.1

10.1

14.7

1.4

0.7
1.9

6.8

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix P
Improved Build Capacity Analysis Worksheets - 2037



HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 281 33 505 29 314 21 56 8 1 18

Signal Information

Green
Yellow
Red

4.3 3.0 44.4 17.8 9.5 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 160 625 281 33 505 29 314 21 56 8 1 18

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 5 5 5 6 6 3 3 42 42 42

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 30.0 26.0 33.0 29.0 23.0 41.0 18.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 7 20 7 20 7 10 10

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 281 33 505 29 314 21 56 8 1 18

Signal Information

Green
Yellow
Red

4.3 3.0 44.4 17.8 9.5 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 12.5 52.7 9.6 49.8 23.0 37.7 14.7

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.3 3.3

Queue Clearance Time ( g s ), s 7.1 3.0 17.9 5.4 3.5

Green Extension Time ( g e ), s 0.2 0.0 0.0 0.0 0.0 0.2 0.1

Phase Call Probability 0.99 0.61 1.00 1.00 0.95

Max Out Probability 0.00 0.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 165 644 290 34 277 273 324 79 8 1 19

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1739 1826 1547 1725 1811 1776 1767 1641 901 1278 1083

Queue Service Time ( g s ), s 5.1 28.7 8.0 1.0 10.1 10.1 15.9 3.4 0.8 0.1 1.5

Cycle Queue Clearance Time ( g c ), s 5.1 28.7 8.0 1.0 10.1 10.1 15.9 3.4 0.8 0.1 1.5

Green Ratio ( g/C ) 0.52 0.47 0.65 0.49 0.44 0.44 0.29 0.32 0.09 0.09 0.17

Capacity ( c ), veh/h 485 864 1008 272 803 788 519 533 158 121 181

Volume-to-Capacity Ratio ( X ) 0.340 0.746 0.287 0.125 0.345 0.347 0.624 0.149 0.052 0.009 0.102

Back of Queue ( Q ), ft/ln ( 95 th percentile) 85 473 111 18 196 185 278 59 11 1 24

Back of Queue ( Q ), veh/ln ( 95 th percentile) 3.3 18.2 4.3 0.7 7.5 7.4 10.8 2.3 0.3 0.0 0.7

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.31 0.47 0.54 0.12 0.20 0.19 1.26 0.06 0.04 0.00 0.08

Uniform Delay ( d 1 ), s/veh 13.6 21.4 7.5 17.5 18.3 18.3 30.6 23.9 41.3 41.0 35.3

Incremental Delay ( d 2 ), s/veh 0.2 5.8 0.7 0.1 1.2 1.2 1.8 0.0 0.1 0.0 0.1

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 13.7 27.2 8.2 17.6 19.5 19.5 32.4 24.0 41.4 41.0 35.4

Level of Service (LOS) B C A B B B C C D D D

Approach Delay, s/veh / LOS 20.2 C 19.4 B 30.7 C 37.4 D

Intersection Delay, s/veh / LOS 22.2 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 160 625 281 33 505 29 314 21 56 8 1 18

Signal Information

Green
Yellow
Red

4.3 3.0 44.4 17.8 9.5 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.961 0.961 0.961 0.953 0.953 1.000 0.977 0.977 1.000 0.672 0.672 0.672

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.474 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.981 0.981 0.884 0.884 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1739 1826 1547 1725 3393 194 1767 447 1193 901 1278 1083

Proportion of Vehicles Arriving on Green (P) 0.07 0.47 0.47 0.04 0.44 0.44 0.18 0.32 0.32 0.09 0.09 0.09

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.15 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.52 0.47 0.49 0.44 0.29 0.32 0.09

Permitted Saturation Flow Rate (sp), veh/h/ln 837 0 761 0 1405 0 901

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 44.4 0.0 44.4 0.0 11.5 0.0 9.5

Permitted Service Time (gu), s 34.2 0.0 16.6 0.0 9.4 0.0 9.5

Permitted Queue Service Time (gps), s 2.5 1.3 0.6 0.8

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1547 1083

Protected Right Effective Green Time (gR), s 17.8 7.2

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.97

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 AM Peak SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 160 625 281 33 505 29 314 21 56 8 1 18

Signal Information

Green
Yellow
Red

4.3 3.0 44.4 17.8 9.5 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 100.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 85 473 111 18 196 185 278 59 11 1 24

Back of Queue ( Q ), veh/ln ( 95 th percentile) 3.3 18.2 4.3 0.7 7.5 7.4 10.8 2.3 0.3 0.0 0.7

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.31 0.47 0.54 0.12 0.20 0.19 1.26 0.06 0.04 0.00 0.08

Control Delay ( d ), s/veh 13.7 27.2 8.2 17.6 19.5 19.5 32.4 24.0 41.4 41.0 35.4

Level of Service (LOS) B C A B B B C C D D D

Approach Delay, s/veh / LOS 20.2 C 19.4 B 30.7 C 37.4 D

Intersection Delay, s/veh / LOS 22.2 C

13.7

27.2

8.2 17.6

19.5

19.5

32.4
24.0

41.441.035.4

3.3

18.2

4.3 0.7

7.5

7.4

10.8

2.3

0.30
0.7

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---
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HCS Signalized Intersection Input Data

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 PM Peak  SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 711 544 78 623 3 362 5 50 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.5 54.6 25.8 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Traffic Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 16 711 544 78 623 3 362 5 50 13 34 116

Initial Queue (Qb), veh/h 0 0 0 0 0 0 0 0 0 0 0 0

Base Saturation Flow Rate (so), veh/h 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Parking (Nm), man/h None None None None

Heavy Vehicles (PHV), % 1 1 1 3 3 4 4 4 4 4

Ped / Bike / RTOR, /h 0 0 0 0 0 0 0 0 0 0 0 0

Buses (Nb), buses/h 0 0 0 0 0 0 0 0 0 0 0 0

Arrival Type (AT) 3 3 3 3 3 3 3 3 3 3 3 3

Upstream Filtering (I) 1.00 1.00 1.00 1.00

Lane Width ( W ), ft 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Turn Bay Length, ft 275 999 205 145 999 220 999 305 999 305

Grade (Pg), % 0 0 0 0

Speed Limit, mi/h 45 45 45 45 45 45 45 45 45 25 25 25

Phase Information EBL EBT WBL WBT NBL NBT SBL SBT

Maximum Green (Gmax) or Phase Split, s 24.0 26.0 29.0 31.0 31.0 65.0 34.0

Yellow Change Interval (Y), s 3.6 3.6 3.6 3.6 3.6 3.6 3.6

Red Clearance Interval ( Rc), s 1.7 1.8 1.7 1.8 1.6 1.6 1.6

Minimum Green ( Gmin), s 7 20 7 20 7 10 10

Start-Up Lost Time ( lt), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green (e), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Passage (PT), s 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Recall Mode Off Min Off Min Off Off Off

Dual Entry No Yes No Yes No Yes Yes

Walk (Walk), s 0.0 0.0 0.0 0.0

Pedestrian Clearance Time (PC), s 0.0 0.0 0.0 0.0

Multimodal Information EB WB NB SB

85th % Speed / Rest in Walk / Corner Radius 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0 0.0 No 25.0

Walkway / Crosswalk Width / Length, ft 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0 9.0 12.0 0.0

Street Width / Island / Curb, ft 0.0 0 No 0.0 0 No 0.0 0 No 0.0 0 No

Width Outside / Bike Lane / Shoulder, ft 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0 12.0 5.0 2.0

Pedestrian Signal / Occupied Parking No 0.50 No 0.50 No 0.50 No 0.50
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HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 PM Peak  SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 711 544 78 623 3 362 5 50 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.5 54.6 25.8 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 3 8 4

Case Number 1.1 3.0 1.1 4.0 1.0 4.0 5.3

Phase Duration, s 8.4 60.0 11.9 63.5 31.0 48.1 17.1

Change Period, ( Y+R c ), s 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Max Allow Headway ( MAH ), s 3.0 0.0 3.0 0.0 3.0 3.4 3.4

Queue Clearance Time ( g s ), s 2.6 5.0 25.9 5.1 11.5

Green Extension Time ( g e ), s 0.0 0.0 0.1 0.0 0.0 0.5 0.5

Phase Call Probability 0.45 0.94 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 18 790 604 87 348 348 402 61 14 38 129

Adjusted Saturation Flow Rate ( s ), veh/h/ln 1795 1885 1598 1767 1856 1852 1753 1582 1320 1841 1560

Queue Service Time ( g s ), s 0.6 47.2 24.1 3.0 14.3 14.3 23.9 3.1 1.2 2.3 9.5

Cycle Queue Clearance Time ( g c ), s 0.6 47.2 24.1 3.0 14.3 14.3 23.9 3.1 1.2 2.3 9.5

Green Ratio ( g/C ) 0.48 0.45 0.67 0.51 0.48 0.48 0.33 0.36 0.10 0.10 0.13

Capacity ( c ), veh/h 370 857 1070 199 898 896 545 566 191 183 196

Volume-to-Capacity Ratio ( X ) 0.048 0.921 0.565 0.435 0.388 0.388 0.738 0.108 0.076 0.207 0.659

Back of Queue ( Q ), ft/ln ( 95 th percentile) 11 803 315 55 262 256 407 53 19 50 176

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.4 31.9 12.5 2.1 10.2 10.2 15.8 2.0 0.7 1.9 6.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.04 0.80 1.53 0.38 0.26 0.26 1.85 0.05 0.06 0.05 0.58

Uniform Delay ( d 1 ), s/veh 17.0 30.7 10.5 25.8 19.7 19.7 35.0 25.8 49.2 49.7 50.0

Incremental Delay ( d 2 ), s/veh 0.0 16.7 2.2 0.6 1.3 1.3 4.6 0.0 0.1 0.2 1.4

Initial Queue Delay ( d 3 ), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 17.1 47.4 12.7 26.3 20.9 20.9 39.6 25.8 49.3 49.9 51.5

Level of Service (LOS) B D B C C C D C D D D

Approach Delay, s/veh / LOS 32.2 C 21.5 C 37.8 D 51.0 D

Intersection Delay, s/veh / LOS 31.3 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS

Bicycle LOS Score / LOS
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HCS Signalized Intersection Intermediate Values

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 PM Peak  SR 303 & Terex Rd..xus

Project Description Build

Approach Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Demand ( v ), veh/h 16 711 544 78 623 3 362 5 50 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.5 54.6 25.8 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Saturation Flow / Delay L T R L T R L T R L T R

Lane Width Adjustment Factor (fw) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Heavy Vehicles and Grade Factor (fHVg) 0.992 0.992 0.992 0.977 0.977 1.000 0.969 0.969 1.000 0.969 0.969 0.969

Parking Activity Adjustment Factor (fp) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Bus Blockage Adjustment Factor (fbb) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Area Type Adjustment Factor (fa) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Lane Utilization Adjustment Factor (fLU) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Adjustment Factor (fLT) 0.952 0.000 0.952 0.000 0.952 0.000 0.695 0.000

Right-Turn Adjustment Factor (fRT) 0.000 0.847 0.998 0.998 0.859 0.859 0.000 0.847

Left-Turn Pedestrian Adjustment Factor (fLpb) 1.000 1.000 1.000 1.000

Right-Turn Ped-Bike Adjustment Factor (fRpb) 1.000 1.000 1.000 1.000

Work Zone Adjustment Factor (fwz) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

DDI Factor (fDDI) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Left-Turn Prot. CAV Adj. Factor ( f CAV,prot ) 1.00 1.00 1.00

Left-Turn Perm. CAV Adj. Factor ( f CAV,perm ) 1.00

Movement Saturation Flow Rate (s), veh/h 1795 1885 1598 1767 3690 18 1753 144 1438 1320 1841 1560

Proportion of Vehicles Arriving on Green (P) 0.03 0.45 0.45 0.06 0.48 0.48 0.21 0.36 0.36 0.10 0.10 0.10

Incremental Delay Factor (k) 0.04 0.50 0.50 0.04 0.50 0.50 0.26 0.04 0.04 0.04 0.04

Signal Timing / Movement Groups EBL EBT/R WBL WBT/R NBL NBT/R SBL SBT/R

Lost Time (tL) 5.3 5.4 5.3 5.4 5.2 5.2 5.2

Green Ratio (g/C) 0.48 0.45 0.51 0.48 0.33 0.36 0.10

Permitted Saturation Flow Rate (sp), veh/h/ln 755 0 681 0 1348 0 1320

Shared Saturation Flow Rate (ssh), veh/h/ln

Permitted Effective Green Time (gp), s 54.6 0.0 54.8 0.0 13.9 0.0 11.9

Permitted Service Time (gu), s 41.7 0.0 7.4 0.0 9.6 0.0 11.9

Permitted Queue Service Time (gps), s 0.3 6.9 1.8 1.2

Time to First Blockage (gf), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Service Time Before Blockage (gfs), s

Protected Right Saturation Flow (sR), veh/h/ln 1598 1560

Protected Right Effective Green Time (gR), s 25.8 3.1

Multimodal EB WB NB SB

Pedestrian Fw / Fv

Pedestrian Fs / Fdelay

Pedestrian Mcorner / Mcw

Bicycle cb / db

Bicycle Fw / Fv
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HCS Signalized Intersection Results Graphical Summary

General Information Intersection Information

Agency TMS Engineers, Inc. Duration, h 0.250

Analyst KMC Analysis Date Jan 5, 2026 Area Type Other

Jurisdiction Hudson Time Period AM Peak PHF 0.90

Urban Street SR 303 Analysis Year 2037 Analysis Period 1> 7:00

Intersection SR 303 & Terex Road File Name 1. IMP 2037 PM Peak  SR 303 & Terex Rd..xus

Project Description Build

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 16 711 544 78 623 3 362 5 50 13 34 116

Signal Information

Green
Yellow
Red

3.1 3.5 54.6 25.8 11.9 0.0
3.6 0.0 3.6 3.6 3.6 0.0
1.7 0.0 1.8 1.6 1.6 0.0

1 2 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Back of Queue ( Q ), ft/ln ( 95 th percentile) 11 803 315 55 262 256 407 53 19 50 176

Back of Queue ( Q ), veh/ln ( 95 th percentile) 0.4 31.9 12.5 2.1 10.2 10.2 15.8 2.0 0.7 1.9 6.8

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.04 0.80 1.53 0.38 0.26 0.26 1.85 0.05 0.06 0.05 0.58

Control Delay ( d ), s/veh 17.1 47.4 12.7 26.3 20.9 20.9 39.6 25.8 49.3 49.9 51.5

Level of Service (LOS) B D B C C C D C D D D

Approach Delay, s/veh / LOS 32.2 C 21.5 C 37.8 D 51.0 D

Intersection Delay, s/veh / LOS 31.3 C

17.1

47.4

12.7 26.3

20.9

20.9

39.6
25.8

49.349.951.5

0.4

31.9

12.5 2.1

10.2

10.2

15.8

2

0.7
1.9

6.8

Queue Delay

Queue Storage Ratio < 1

Queue Storage Ratio > 1

LOS A

LOS B

LOS C

LOS D

LOS E

LOS F
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not 
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix Q
Access Capacity Analysis Worksheets - 2027



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst KMC Intersection Terex Road & Access Driveway
Agency/Co. TMS Engineers, Inc. Jurisdiction Hudson
Date Performed 1/5/2026 East/West Street Access Driveway
Analysis Year 2027 North/South Street Terex Road
Time Analyzed AM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description Build

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 0 0 0 0 2 0 0 0 2 0
Configuration LR LT T T TR
Volume (veh/h) 48 9 10 334 254 54
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1
Critical Headway (sec) 6.86 6.96 4.16
Base Follow-Up Headway (sec) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.53 3.33 2.23

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 62 11
Capacity, c (veh/h) 597 1214
v/c Ratio 0.10 0.01
95% Queue Length, Q₉₅ (veh) 0.3 0.0
95% Queue Length, Q₉₅ (ft) 7.7 0.0
Control Delay (s/veh) 11.7 8.0 0.1
Level of Service (LOS) B A A
Approach Delay (s/veh) 11.7 0.3
Approach LOS B A
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst KMC Intersection Terex Road & Access Driveway
Agency/Co. TMS Engineers, Inc. Jurisdiction Hudson
Date Performed 1/5/2026 East/West Street Access Driveway
Analysis Year 2027 North/South Street Terex Road
Time Analyzed PM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description Build

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 0 0 0 0 2 0 0 0 2 0
Configuration LR LT T T TR
Volume (veh/h) 50 12 9 365 593 46
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1
Critical Headway (sec) 6.86 6.96 4.16
Base Follow-Up Headway (sec) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.53 3.33 2.23

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 67 10
Capacity, c (veh/h) 413 890
v/c Ratio 0.16 0.01
95% Queue Length, Q₉₅ (veh) 0.6 0.0
95% Queue Length, Q₉₅ (ft) 15.4 0.0
Control Delay (s/veh) 15.4 9.1 0.1
Level of Service (LOS) C A A
Approach Delay (s/veh) 15.4 0.3
Approach LOS C A
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Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix R
Access Capacity Analysis Worksheets - 2037



HCS Two-Way Stop-Control Report
General Information Site Information

Analyst KMC Intersection Terex Road & Access Driveway
Agency/Co. TMS Engineers, Inc. Jurisdiction Hudson
Date Performed 1/5/2026 East/West Street Access Driveway
Analysis Year 2037 North/South Street Terex Road
Time Analyzed AM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description Build

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 0 0 0 0 2 0 0 0 2 0
Configuration LR LT T T TR
Volume (veh/h) 48 9 10 343 261 54
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1
Critical Headway (sec) 6.86 6.96 4.16
Base Follow-Up Headway (sec) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.53 3.33 2.23

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 62 11
Capacity, c (veh/h) 590 1206
v/c Ratio 0.10 0.01
95% Queue Length, Q₉₅ (veh) 0.4 0.0
95% Queue Length, Q₉₅ (ft) 10.2 0.0
Control Delay (s/veh) 11.8 8.0 0.1
Level of Service (LOS) B A A
Approach Delay (s/veh) 11.8 0.3
Approach LOS B A
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HCS Two-Way Stop-Control Report
General Information Site Information

Analyst KMC Intersection Terex Road & Access Driveway
Agency/Co. TMS Engineers, Inc. Jurisdiction Hudson
Date Performed 1/5/2026 East/West Street Access Driveway
Analysis Year 2037 North/South Street Terex Road
Time Analyzed PM Peak Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description Build

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 0 0 0 0 2 0 0 0 2 0
Configuration LR LT T T TR
Volume (veh/h) 50 12 9 375 603 46
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized
Median Type | Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1
Critical Headway (sec) 6.86 6.96 4.16
Base Follow-Up Headway (sec) 3.5 3.3 2.2
Follow-Up Headway (sec) 3.53 3.33 2.23

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 67 10
Capacity, c (veh/h) 407 882
v/c Ratio 0.17 0.01
95% Queue Length, Q₉₅ (veh) 0.6 0.0
95% Queue Length, Q₉₅ (ft) 15.4 0.0
Control Delay (s/veh) 15.6 9.1 0.1
Level of Service (LOS) C A A
Approach Delay (s/veh) 15.6 0.3
Approach LOS C A

Copyright © 2026 University of Florida. All Rights Reserved. HCS™ TWSC Version 2026 Generated: 3/13/2026 12:52:05 PM
A. 2037 PM Peak Terex Rd. & Access DW.xtw



Traffic Impact Study Proposed Day Care Hudson, Ohio

Appendix S
Access Intersection Turn Lane Warrants



5. Roadway speed limit 45

2

NB/SB

EB

10. Is the Roadway Divided or Undivided Divided

Right Thru
54 254

PM 46 593

Left Thru Thru Right Advancing Opposing LT%
10 334 254 54 344 308 2.9%

PM 9 365 593 46 374 639 2.4%

Notes:
1. Analyst to fill in all blue areas.
2. Green areas are calculated for the analyst

4. Name of roadway where turn lanes are to be analyzed

6. Number of Lanes

AUXILLIARY TURN LANE WARRANTS
PROJECT INFORMATION

Terex Road & West Access DW 

7. Analysis Condition (Year / Build) 2027 Build

8. Direction of Roadway

9. Direction of Side Street Approach

11. Enter Volume Data for Intersection

AM

3. Jurisdiction

2. Job Number

1. Client

Hudson

Crosslands Development Company, LLC.

25-142

- Right Turn Advancing
308

SOUTHBOUND

- Left Turn
NORTHBOUND SOUTHBOUND

AM
639
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5. Roadway speed limit 45

2

NB/SB

EB

10. Is the Roadway Divided or Undivided Divided

Right Thru
54 261

PM 46 603

Left Thru Thru Right Advancing Opposing LT%
10 343 261 54 353 315 2.8%

PM 9 375 603 46 384 649 2.3%

Notes:
1. Analyst to fill in all blue areas.
2. Green areas are calculated for the analyst

AM

3. Jurisdiction

2. Job Number

1. Client

Hudson

Crosslands Development Company, LLC.

25-142

- Right Turn Advancing
315

SOUTHBOUND

- Left Turn
NORTHBOUND SOUTHBOUND

AM
649

7. Analysis Condition (Year / Build) 2037 Build

8. Direction of Roadway

9. Direction of Side Street Approach

11. Enter Volume Data for Intersection

4. Name of roadway where turn lanes are to be analyzed

6. Number of Lanes

AUXILLIARY TURN LANE WARRANTS
PROJECT INFORMATION

Terex Road & West Access DW 
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