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2.1. Traffic Volumes 

Data was collected in May 2021, to reflect warm-weather and school traffic volumes, and was 

processed/summarized into the design traffic volumes shown in Figures A-1 and A-2 in Appendix 

A – Traffic Volumes. 24-hour turning movement counts were collected at the two study 

intersections on a Tuesday, along with 7-day counts on US-70, to confirm the Tuesday values were 

representative of the entire week given the fluctuation in traffic common to recreational areas 

during warmer weather periods. 

An analysis of the 7-day information on US-70 indicated Thursday data was approximately 15% 

higher than Tuesday data, so the 24-hour turning movements were adjusted accordingly. With the 

adjustment factor, US-70 carries approximately 8,500 vehicles per day across the Roosevelt 

Memorial Bridge with trucks accounting for 9% of the total volume. State Park Road carries 

approximately 1,750 vehicles per day, and Willow Springs Road/Johnson Creek Road carries 

approximately 1,200 vehicles per day.  

2.2. Field Observations 

Field observations were conducted in March 2021 to determine travel speeds, areas of limited 

sight distance, and potential safety/operational concerns within the study area. Inventory was also 

collected for any pertinent roadway features such as traffic control devices, sign locations, lane 

widths, and intersection configurations.  

During the field observations, no significant intersection delay was observed in the AM or PM peak 

periods. A slight reduction in speed was observed on the bridge as vehicles entered or exited the 

bridge to the west and while traveling along the narrow bridge. Additional findings from the field 

observations were noted in the field and summarized in further detail in Appendix B – Safety 

Analysis Memo. 

2.2.1 Roosevelt Memorial Bridge and Causeway 

The Roosevelt Memorial Bridge extends 

approximately one-mile in length over Lake Texoma 

and includes a 250’ truss section. The truss creates 

a vertical confinement on the already narrow two-

lane route, as depicted in Figure 2. The bridge 

does not currently have a median to protect drivers 

from crossing into the opposing lane or any 

shoulders to offer emergency refuge. Passing 

opportunities are not provided on the Roosevelt 

Memorial Bridge; however, the causeway section 

and segment east towards the intersection of US-70 at Willow Springs Road/Johnson Creek Road 

do provide passing zones to allow road users the ability to pass using the opposing lane. The 

Roosevelt Memorial Bridge is the only portion of the study area with roadway lighting as luminaires 

are located on power poles at approximately 440-foot intervals. 

Figure 2: Truss Structure on Bridge 
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3. Crash Data 

Crash Data was collected using ODOT’s Safe-T Database for a five-year period from 2015 to 2019. 

Figure B-4 in Appendix B – Safety Analysis Memo depicts overall crash data along US-70, 

including a crash frequency heat map and statistics by occurrence, severity, and road 

condition/location. Over the five-year period, a total of 52 crashes occurred within the corridor 

limits with 18 crashes (35%) classified as intersection-related. Figures B-5 and B-6 in Appendix B – 

Safety Analysis Memo include collision diagrams along the project route. The most common crash 

types included 12 rear-ends, 11 angle-turning, nine fixed-object, eight sideswipe-opposite 

direction, and six head-on collisions. Four fatal crashes occurred on the route, along with two 

incapacitating injuries and nine non-incapacitating injuries. 

The corridor crash rate (78 crashes per 100 million vehicle miles traveled (MVMT)) was comparable 

to the statewide crash rate (76 per 100 MVMT). However, the fatal crash rate for the corridor was 

almost 2.5 times larger at 6.0 per 100 MVMT than the statewide fatal crash rate at 2.6 per 100 

MVMT. 

Intersection-related collisions accounted for over one-third of the total collisions experienced within 

the study area – which can be contributed to limited sight distance and high travel speeds along 

US-70. The nine fixed-object collisions are important to note as these collisions were involving 

elements located closely alongside the roadway of the study area. Guardrails or barrier rails 

accounted for six of the collisions, one collision with a tree, another with a traffic sign, and one with 

a curb.  

Additional information regarding the crash data can be found in Appendix B – Safety Analysis 

Memo. 

4. Crash Modification Factors 

A crash modification factor (CMF) is used to compute the expected number of crashes after 

implementing a countermeasure on a road or intersection. Several countermeasures with 

beneficial CMFs are described below that could be implemented to reduce the number of 

collisions that occur on the route. 

Possible solutions to improve safety along the bridge and/or causeway section of the project route 

could include: 

• Installation of any type of median barrier = 43% reduction (CMF ID: 42) 

• Convert 2-lane roadway to a 4-lane divided roadway = 66% reduction (CMF ID: 7566) 

• Upgrade facility to allow passing = 32% reduction (CMF ID: 9108) 

• Installation of street lighting (along the entire route) = 37% reduction of night-time 

collisions (CMF ID: 7774) 

As mentioned in the previous section, intersection-related and fixed object collisions accounted for 

a significant number of crashes within the study area. According to the CMF Clearinghouse online 
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database, removing or relocating fixed objects outside of a clear zone could result in a 38% 

reduction of crashes (CMF ID: 1024). The potential addition of an outside shoulder width would 

also allow additional clearance from objects located on the route (such as guardrails, trees, and 

signs as previously mentioned). Adding rumble strips on the outside shoulders of the non-bridge 

segments could also assist in reducing the number of fixed-object collisions by alerting drivers 

prior to vehicles departing the travel lane, which would result in a 16% crash reduction (CMF ID: 

3442). 

Additional safety countermeasures and design elements are discussed in Section 9 of this study 

regarding the bridge cross-section safety analysis. 

5. Capacity Analysis (Existing Conditions) 

Level of Service (LOS) analysis was conducted for the study intersections. LOS is a concept 

defined by the Highway Capacity Manual, 6th Edition (HCM) to define the quality of operations and 

is divided into six categories: LOS A through LOS F. LOS A indicates low delay, free flow 

conditions while LOS F indicates that demand exceeds capacity and results in high delay and low 

travel speeds. Movement delay (seconds per vehicle) is typically used to define LOS for 

intersections.  

Synchro 11 analysis software was used to evaluate traffic operations at the study intersections. 

This software was applied to determine the expected LOS at intersections using a procedure 

consistent with the equation based HCM methodology. In addition, micro-simulation was used to 

analyze intersection operations via SimTraffic, the companion software to Synchro, to supplement 

some of the shortcomings of the HCM procedure. 

All movements, at both study intersections, resulted in LOS B or better for the existing 2021 design 

volumes. The results of the analysis are tabulated in Table C-1 in Appendix C – Existing and No 

Build Analysis Results. 

Using the Highway Capacity Software 7 (HCS7), analysis was also completed for the existing two-

lane bridge facility to determine the segment LOS (as compared to the Synchro results producing 

intersection LOS), which uses density as the measure of evaluation. Segment LOS is a level of 

service parameter quantifying the proximity of other vehicles and is directly related to the freedom 

to maneuver within the traffic stream, measured in vehicles per mile per lane.  

The existing one-mile bridge segment operates at LOS C for both the AM and PM peak periods. 

The highest directional volume (vehicles/hour) was used for each peak period to reflect the worst-

case scenario results with the density LOS. The reports of the analysis are included in Appendix C 

– Existing and No Build Analysis Results. 
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6. No Build Conditions 

Existing traffic volumes were grown and analyzed to predict operational conditions in the proposed 

design year of 2050.  

6.1. Growth Trend 

Historic growth trends were analyzed at ODOT count stations west of State Park Road in Marshall 

County on US-70 and east of Willow Springs Road/Johnson Creek Road in Bryan County on US-

70, which were the closest stations to the project site. The most recent Average Annual Daily 

Traffic (AADT) volumes available were from 2019, so a trend function was used to estimate the 

AADT for 2021 and 2050. These historic volumes can be seen below in Table 2. Since the two 

count locations were not in close proximity and the volumes varied, an average growth rate of 1.5% 

was determined and used for the purposes of this study. 

Table 2 - Historic Growth Trends 

 

2010 7,111

2011 7,142

2012 6,449

2013 6,443

2014 6,577

2015 6,900

2016 7,200

2017 7,500

2018 6,700

2019 6,600

2021 6,868

2050 6,896

Growth Rate 0.014%

2010 8,705

2011 8,636

2012 8,580

2013 8,749

2014 8,930

2015 9,100

2016 10,200

2017 10,600

2018 11,000

2019 10,800

2021 11,566

2050 20,587

Growth Rate 2.689%

Road Site ID Year
AADT 

Volume

US-70

(West of State Park Road)
480031

US-70

(East of Willow Springs 

Road/Johnson Creek Road)

070016
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6.2. Future Traffic Volumes (Background Growth Only) 

Using the 1.5% growth rate, US-70 will carry approximately 13,200 and 11,400 vehicles per day 

east and west of the study area, respectively, by 2050. The bridge is estimated to carry roughly 

12,200 vehicles per day. Additionally, State Park Road will carry 2,500 vehicles per day and Willow 

Springs Road/Johnson Creek Road will carry approximately 1,700 vehicles per day. The 2050 

(background growth only) volumes for the study intersections are displayed in Figure A-3 in 

Appendix A – Traffic Volumes. 

6.3. Proposed Development Scenario 

An expansive development is planned west of the Roosevelt Memorial Bridge near the intersection 

of US-70 and State Park Road. This property, referred to as PointeVista Development, features 

approximately 2,700 acres of mixed-use development and includes the following features: 

• 2,100 homes 

• Three 4-star resort hotels 

• Convention/conference center 

• Championship golf course 

• Caribbean Lagoon 

• Chickasaw Nation Casino 

• Full-service marina 

• Waterfront town center 

• Entertainment venues 

• Aquatic center 

• 25,000 SF of restaurants (assumed) 

• 100,000 SF retail shops (assumed)

Conceptual analysis of this development property was considered as a worst-case scenario for the 

purpose of this study. Volumes were projected for the year 2050 using a trip generation procedure 

consistent with ITE’s Trip Generation Manual. A 20% mixed-use reduction was also applied to the 

initial trip-generated volumes under the assumption that vehicles will enter the property and visit 

multiple elements within the same trip. 

According to the proposed site plan, the main access to this development would be a new 

entrance from US-70 opposite Chickasaw Pointe Road, which is approximately 1,000’ west of 

State Park Road. On the south side, Texoma Park Road would be realigned to Chickasaw Pointe 

Road rather than the current alignment towards State Park Road. Due to this re-alignment, State 

Park Road would not handle the same traffic demand as today and most new trips using 

PointeVista would be directed towards the Chickasaw Pointe Road/Texoma Park Road main 

entrance. When developing the volumes for 2050 with Development, it was assumed that this new 

roadway configuration will divert 90% of the existing trips from State Park Road to the Chickasaw 

Pointe Road/Texoma Park Road intersection, though the proposed Casino would be accessed 

from State Park Road.  

With the assumed land use plan at full build out, the PointeVista Development would generate 

approximately 30,000 trips per day with 10% assumed to be traveling north/south between the 

development. Of the remaining trips, it was assumed that 45% of the vehicles would be oriented to 

the west (I-35) and 55% would travel from the east (US-75). 
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The additional demand brought forth by this development would significantly increase traffic 

volumes on US-70 within the study area. Projected 2050 traffic volumes inclusive of the 

development were estimated at approximately 28,200 and 26,700 vehicles per day east and west 

of the bridge, respectively. The bridge itself is projected to carry approximately 27,300 vehicles per 

day. The 2050 with Development volumes for the study intersections are displayed in Figure A-4 in 

Appendix A – Traffic Volumes. 

6.4. 2050 No Build Capacity Analysis (Background Growth Only) 

As shown in Table C-2 in Appendix C – Existing and No Build Analysis Results, intersection 

conditions worsen by 2050, but all movements will operate at LOS C conditions or better.  

Results for the No Build facility indicated LOS D results for both the AM and PM peak periods for 

the 2050 design volumes. As with the 2021 existing volumes, the highest directional volume 

(vehicles/hour) was used for each peak period. The reports for these analyses are included in 

Appendix C – Existing and No Build Analysis Results. 

6.5. 2050 No Build Capacity Analysis (Development Scenario) 

Analysis was completed with the PointeVista Development, under the assumption that no changes 

were made to the existing configuration of the roadway. As expected, the results (shown in Table 

C-3 in Appendix C – Existing and No Build Analysis Results) show significant delay with LOS E and 

F results on the side street movements at each intersection.  

With the development added, the segment LOS also worsens on the Roosevelt Memorial Bridge 

with LOS E conditions on US-70 during both peak periods. The two-lane bridge would be a 

bottleneck under this scenario. The reports for each of these analyses are included in Appendix C 

– Existing and No Build Analysis Results. 

7. Traffic Signal Warrant 

Traffic signal warrants were analyzed at the study intersections using the existing year and future 

design year volumes. All signal warrant analysis reports can be found in Appendix D – Signal 

Warrants. The following sections detail the process used for the warrant evaluation and the 

corresponding results. 

7.1. Criteria 

The signal warrants were performed using the Manual on Uniform Traffic Control Devices (MUTCD) 

Signal Warrants tool within HCS7. The warrant software considered the speed on the major street, 

the lane configuration, and the traffic volume over a consecutive 12-hour period. While satisfaction 

of any of the criteria alone does not mandate signalization, the MUTCD requires that at least one of 

the following warrants be met:  
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• Warrant 1 – Eight-hour vehicular volume 

• Warrant 2 – Four-hour vehicular volume 

• Warrant 3 – Peak hour 

• Warrant 4 – Pedestrian volume 

• Warrant 5 – School crossing 

• Warrant 6 – Coordinated Signal System 

• Warrant 7 – Crash Experience 

• Warrant 8 – Roadway Network 

• Warrant 9 – Intersection Near a Grade Crossing 

 

Warrants 1 through 3 were determined to be applicable for this project and are described in 

additional detail below.  

 

• Warrant 1 typically applies where the volume of intersecting traffic throughout the average 

day is significant or the intersecting traffic causes excessive delay to the minor street traffic. 

It is made up of two conditions. Condition A considers the volume of traffic crossing the 

intersection while Condition B considers the delay and number of conflicts for the minor 

street traffic. Conditions A and B are independent of one another in determining whether 

the warrant is satisfied. However, if neither condition is satisfied for 8 hours of an average 

day, a combination of the warrants may be considered at 80% of the required vehicles per 

hour (vph). Volume criteria is determined graphically with separate charts for high-speed 

routes/isolated communities with populations less than 10,000. 

 

• Warrant 2 applies where the volume of intersecting traffic, usually during peak times, is the 

primary reason for considering a traffic signal. If it is found for any four hours of an average 

day that the side street traffic suffers undue delay which would be remedied by a traffic 

signal, then a signal may be justified.  Volume criteria is determined graphically with 

separate charts for high-speed routes/isolated communities with populations less than 

10,000. 

 

• Warrant 3 typically applies to facilities that attract or discharge large numbers of vehicles 

over a short time. It is made up of two conditions. For Condition A, three criteria must occur 

for this warrant to be met. First, the total stopped time delay for one side street approach 

must equal or exceed four vehicle-hours for a single lane approach or five vehicle-hours for 

a two-lane approach. Second, the volume for this side street approach must exceed 100 

vph for a single lane approach or 150 vph for a two-lane approach. Finally, the total volume 

entering the intersection must exceed 650 vph for three-leg intersections and 800 vph for 

four-leg intersections during the same hour as the first two criteria. For Condition B, the 

warrant is determined graphically. Like Warrants 1 and 2, reduced criteria is applied for 

high-speed routes or communities less than 10,000 population.  
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If the intersection met any criteria for the warrants listed above with initial volumes, a right turn 

reduction factor was applied to the right turn movements from the side streets to determine if a 

signal would still be warranted due to those vehicles being able to turn right on red at a proposed 

signal and thus would not count towards the warrant. The right-turn movements were reduced 

using Pagones Theorem, which is used by several state DOTs and considers the side street lane 

configuration and the volumes on the side street and mainline approaches. The right-turn 

reduction was treated as a separate scenario and is a more conservative approach that is 

recommended for consideration in the MUTCD. In addition, scenarios were considered that 

completely removed minor turn lanes and corresponding volumes or tested a heavy mainline left 

turn versus through movement. 

7.2. Warrant Analysis Results 

Several scenarios were tested while performing the signal warrant analysis at the two intersections 

on US-70 within the study area. The existing configuration (No Build) was examined for 2021, 2050 

(background growth only), and 2050 with Development volumes. The proposed configuration 

(Build), which is discussed in further detail in Section 7 of this report, also examines the volumes 

for the years 2021, 2050 (background growth only), and 2050 with Development. The process and 

results are discussed below for the various scenarios. 

 

7.2.1. 2021 Existing Results 

The following scenarios were completed to determine if a signal would be warranted at the 

intersections using the current lane configuration and 2021 traffic demand.  

 

• 2021 Raw volumes do not meet warrant criteria at either intersection. 

• 2021 Design volumes do not meet warrant criteria at either intersection. 

 

As neither of those scenarios warranted a signal, an additional scenario was examined due to the 

unique configuration of lane drops/additions occurring near or at these intersections: 

 

• A scenario was tested that included just a single lane through movement in both directions 

of US-70 to test the warrants against the single approach lane criteria with left turn and 

right turn traffic on US-70 removed. This situation still did not warrant a signal with the 2021 

Design volumes at either intersection. 

 

7.2.2. 2050 No Build Results (Background Growth Only) 

The following scenarios were completed to determine if a signal would be warranted at the 

intersections using the current lane configuration and 2050 traffic demand.  

 

• At the State Park Road intersection, 2050 Design volumes meet Warrants 1 and 2.  

o With right turn volumes reduced, Warrant 1 was still met in 2050 at State Park Road. 
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• Using the lane reduction scenario mentioned above, Warrants 1, 2, and 3 were met in 2050 

with side street right turn volumes maintained at State Park Road 

o Warrants 1 and 3 were met under this scenario if side street right turn volumes were 

reduced at the intersection. 

• No traffic signal warrants are met at the Willow Springs Road/Johnson Creek Road 

intersection under any scenario using 2050 Design volumes. 

 

7.2.3. 2050 No Build Results (Development Scenario) 

The following scenarios were completed to determine if a signal would be warranted at the 

intersections using the current lane configuration and 2050 with Development demand.  

 

• With the increased volumes, the State Park Road intersection would warrant signalization 

in 2050 by Warrants 1, 2, and 3 with and without right turn reductions. 

• At Willow Springs Road/Johnson Creek Road, Warrant 2 was met when full volumes were 

considered but no warrant criteria were met after side street right turns were reduced. 

 

7.2.4. Build Scenario Results 

The Build scenario was analyzed for signal warrant criteria at each of the intersections for the years 

2021, 2050 (background growth only), and 2050 with Development assuming that the Roosevelt 

Memorial Bridge and causeway sections are widened to two through lanes in each direction to 

match the cross-section of the approaches. 

 

• No warrants were met at either study intersection in 2021. 

• Using 2050 Design volumes (background growth only),  

o Traffic signal warrants are met at State Park Road with full volumes (Warrants 1 and 

2) and with right turn volumes reduced (Warrant 1). 

o No warrant criteria is met at Willow Springs Road/Johnson Creek Road. 

• Using 2050 Design volumes with Development,  

o State Park Road meets Warrants 1, 2 and 3 with full volumes and right turns 

reduced. 

o Willow Springs Road/Johnson Creek Road meets Warrant 3 with full volumes but 

no warrant criteria with right turn volumes reduced. 

o In addition, it is anticipated that the main development entrance into PointeVista 

(located approximately 1,000’ west of State Park Road) would meet Warrants 1, 2, 

and 3.  

 

8. Build Analysis 

A potential Build scenario assumed an increased capacity from the existing two-lane configuration 

bridge/causeway to a four-lane configuration with the addition of 10’ wide shoulders.  
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Analysis was completed for the Build scenario at the study intersections using Synchro 11 

software, and along the US-70 mainline utilizing the multi-lane analysis within the HCS7 software. 

Results of those findings are described in the following sections and included in Appendix E – 

Build Analysis Results 

8.1. Intersection Analysis 

The potential expansion of the bridge to four-lanes will modify the configuration of the two 

intersections within the study area. State Park Road eastbound vehicles currently must merge left 

before entering the bridge – whereas the Build condition will allow both lanes to continue onto the 

bridge. 

8.1.1. Build Condition – Intersection Configuration 

Utilizing the requirements set forth in ODOT’s Roadway Design Manual for exclusive right-turn 

lanes, volumes were analyzed to determine if a right-turn lane would be warranted at either 

intersection with the projected volumes. 2050 (background growth only) volumes did not warrant a 

right-turn lane at either intersection for mainline or side street movements. 2050 with Development 

volumes did warrant a right-turn lane for vehicles traveling eastbound on US-70 making a right-turn 

onto State Park Road. Volumes did not meet a right-turn lane warrant at the intersection of Willow 

Springs Road/Johnson Creek Road for the 2050 with Development scenario.  

Figure 5 depicts the proposed lane configuration at the US-70 at State Park Road intersection. The 

northbound leg of this intersection remains the existing configuration with the flared channelized 

right turn movement. At the east end of the study area approaching the intersection of Willow 

Springs Road/Johnson Creek Road, US-70 currently has a westbound lane drop that would be 

modified to include two 

continuous through 

lanes and an 

eastbound left turn 

lane in the Build 

scenario. The potential 

lane configuration at 

US-70 and Willow 

Springs Road/Johnson 

Creek Road is 

depicted in Figure 6 on 

the following page. 

 

 

                                                Figure 5: Build Conditions – US-70 at State Park Road                       
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Figure 6: Build Conditions – US-70 at Willow Springs Road/Johnson Creek Road 

 

8.1.2. 2021 Results 

Analysis of the Build scenario at the two study intersections with 2021 design volumes resulted in 

LOS A conditions for all movements. The results of the analysis are tabulated in Table E-1 in 

Appendix E – Build Analysis Results. 

2021 design volumes resulted in LOS A conditions for each direction of travel along the US-70 

bridge segment for the Build scenario in both the AM and PM peak period conditions. The reports 

for these analyses are included in Appendix E – Build Analysis Results. 

8.1.3. 2050 Results (Background Growth Only) 

For the 2050 (background growth only) design volumes, the State Park Road northbound 

movement improves to LOS A in the AM period and delay is also reduced in the PM peak period. 

The northbound and southbound movements at the Willow Springs Road/Johnson Creek Road 

intersection both improve delay from the No Build scenario, with the PM peak improving to LOS B 

results. The results of the analysis are tabulated in Table E-2 in Appendix E – Build Analysis 

Results. 

2050 design volumes resulted in LOS A conditions for each direction of travel along the bridge 

segment for both AM and PM peak period conditions when analyzing the bridge using multi-lane 

criteria. The reports for these analyses are included in Appendix E – Build Analysis Results. 
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8.1.4. 2050 with Development Results 

Preliminary analysis was completed for the Build scenario including the PointeVista Development 

property, which is projected to drastically boost 2050 traffic volumes. Figure 7 depicts the 

assumed configuration at the main entrance (turn lanes on all approaches), with State Park Road 

still providing access to the Chickasaw Nation Casino. State Park Road would warrant a signal with 

these projected volumes but was assumed to remain unsignalized due to spacing and to gauge 

LOS.  

LOS results for the 2050 with Development volumes produced LOS C for all movements at the 

signalized intersection location. The analysis indicated LOS E and F movements at both study 

intersections during the AM and PM peak periods. The results of the analysis are tabulated in 

Table E-3 in Appendix E – Build Analysis Results. 

For multi-lane analysis using 2050 with Development volumes, LOS B results are expected for the 

eastbound direction of travel and LOS A conditions for the westbound direction of travel during the 

AM peak period. The PM peak period indicated LOS B results for each direction of travel. The 

reports for these analyses are included in Appendix E – Build Analysis Results. 

Figure 7: Build Conditions – US-70 at New Signalized Intersection (~1,000’ west of State Park Road) 


