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EXECUTIVE SUMMARY

A bridge replacement and interchange reconstruction is proposed on I-40 at Douglas Boulevard
in Oklahoma City, Oklahoma in Oklahoma County. The purpose of the project is to correct the
functionally obsolete Douglas Boulevard bridge, add mainline 1-40 capacity, and to configure an
interchange that will accommodate future traffic volumes in a safe and efficient manner within the
existing right-of-way constraints.

I-40 is a four-lane divided open section urban interstate with asphalt pavement in good condition.
Town Center Drive, located 1.5 miles west of Douglas Boulevard, is a six-lane curbed local
roadway. The I-40 and Town Center Drive Interchange is a full tight-diamond interchange utilizing
taper ramps on the 1-40 exit and entrance ramps. Industrial Boulevard, located 0.5 miles west of
Douglas Boulevard, is a four-lane curbed local roadway. The 1-40 and Industrial Boulevard
Interchange is a full tight-diamond interchange utilizing taper ramps on the 1-40 exit and entrance
ramps. Douglas Boulevard is a four-lane curbed urban principal arterial. The I-40 and Douglas
Boulevard Interchange is a full cloverleaf interchange with collector-distributer roads. Anderson
Road, located 3.2 miles east of Douglas Boulevard, is a three-lane curbed urban major collector.
The 1-40 and Anderson Road Interchange is a full diamond interchange utilizing taper ramps on
the 1-40 exit and entrance ramps.

The existing interchange, at Douglas Boulevard, is a full cloverleaf interchange with collector-
distributor roads. Transportation system management, such as the addition of HOV facilities,
mass transit, or ramp metering, will not improve traffic operations on 1-40 in this area. The
replacement of the twin bridges at Douglas Boulevard overpassing 1-40 and widening 1-40 from
four to six lanes will impact the collector-distributor roads, requiring an interchange reconstruction.
Reconstructing the existing cloverleaf interchange was considered; however, the right-of-way
restrictions compromised the geometry and offered few safety improvements. The loop ramps
design speed would have been reduced to 20 mph and the weaving segments would have
remained on Douglas Boulevard and the collector-distributor roads. Several new designs which
remained within the existing right-of-way limits, improved safety, and managed traffic operations
were considered. The proposed Single Point Urban Interchange (SPUI) was determined to best
improve safety by eliminating the weaving segments that are prone to collisions, while managing
traffic efficiently and remaining within the existing right-of-way limits.

I-40 will be reconstructed for a design speed of 60 mph. The vertical alignment will be lowered
near the Douglas Boulevard Interchange to provide a minimum clearance of 16°-9”. [-40 will be
widened to six lanes with 10’ inside and outside shoulders and a 33’ paved median with a concrete
longitudinal median barrier. A Single Point Urban Interchange (SPUI) will be constructed in place
of a cloverleaf interchange. Douglas Boulevard will transition within project extents from four to
six through lanes with additional turn lanes. The design speed on Douglas Boulevard will be 45
mph. A parallel sided bridge will be utilized to accommodate the SPUI intersection. Vertical
abutments will be placed at the 30’ clear zone, and one pier placed on the centerline of I-40. The
bridge will consist of two spans with an overall nominal length of approximately 190’ and an overall
bridge deck width of approximately 240’. The SPUI configuration will provide all ramp
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movements. On 1-40, the design includes parallel entrance and exit ramps to the proposed
Douglas Boulevard SPUI.

Additional improvements include removing the Engle Road Bridge over [-40 and removing the
eastern ramps at the 1-40 and Industrial Boulevard Interchange. The existing ramp configuration
between the Industrial Boulevard and Douglas Boulevard Interchanges contains inadequate
merge and diverge spacing between the interchanges. Due to the close proximity of the two
interchanges, traffic that once utilized the eastern ramps on the Industrial Boulevard Interchange
can utilize the Douglas Boulevard Interchange (approximately 0.5 miles east) or the Town Center
Drive Interchange (approximately 1-mile west).

General project extents for 1-40 run from a transition beginning just west of Industrial Boulevard
extending east to approximately 2,800’ east of Douglas Boulevard. Douglas Boulevard project
extents run from 1,400’ south of 1-40 extending north to the south edge of S.E. 29" Street.

A traffic study was performed on the existing cloverleaf configuration and the proposed SPUI for
the design years 2017 and 2045. The future SPUI configuration generates improvement to the
intersection delay along Industrial Boulevard for both signalized and unsignalized intersections.
The total signalized delay in 2045 is an average 40% greater with the future SPUI configuration
in comparison to the existing cloverleaf configuration, which may be attributed to the addition of
four signals and the additional traffic from the removed Industrial Boulevard ramps displaced onto
Douglas Boulevard. The 2017 freeway facilities comparison results display several modest
improvements to the 1-40 freeway and the I-40 ramp merge and diverge locations with the future
SPUI configuration in comparison to the existing cloverleaf interchange configuration with 1-40
widening. The 2045 freeway facilities comparison results display improvements in level-of-service
at the weaving segment between Industrial Boulevard and Douglas Boulevard.

A collision analysis was performed to assess the crash history from 01/01/2011 to 12/31/2015 for
[-40, Douglas Boulevard, and the surrounding facilities. Throughout the study period there have
been 640 collisions along 1-40 between Town Center Drive and Anderson Road. The overall
collision rate for this section is 135.11 collisions per 100 million vehicle miles, compared to the
statewide rate of 66.82 for similar facilities. There have been 103 collisions related to the 1-40
and Douglas Boulevard Interchange. Most of the collisions occur on ramp or collector-distributer
road merge locations.

Utilizing the Interactive Highway Safety Design Model (IHSDM) Predictive Method, a safety
analysis has been performed on the existing cloverleaf interchange and the future SPUI. The
expected crash totals and crash rates from 2020 to 2045, a total of 25 years, were analyzed.
Along 1-40 the proposed future conditions reduce the annual crashes by 18.7%. The eastbound
ramps combined reduce the annual crashes by 50.0%, and the westbound ramps combined
reduce the annual crashes by 19.6%.
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1 OPERATIONAL ANALYSIS

“An operational and safety analysis has concluded that the proposed change in access does not
have a significant adverse impact on the safety and operation of the Interstate facility (which
includes mainline lanes, existing, new, or modified ramps, and ramp intersections with crossroad)
or on the local street network based on both the current and the planned future traffic projections.
The analysis should, particularly in urbanized areas, include at least the first adjacent existing or
proposed interchange on either side of the proposed change in access (Title 23, Code of Federal
Regulations (CFR), paragraphs 625.2(a), 655.603(d) and 771.111(f)). The crossroads and local
street network, to at least the first major intersection on either side of the proposed change in
access, should be included in this analysis to the extent necessary to fully evaluate the safety and
operational impacts that the proposed change in access and other transportation improvements
may have on the local street network (23 CFR 625.2(a) and 655.603(d)). Requests for a proposed
change in access should include a description and assessment of the impacts and ability of the
proposed changes to safely and efficiently collect, distribute, and accommodate traffic on the
Interstate facility, ramps, intersection of ramps with crossroad, and local street network (23 CFR
625.2(a) and 655.603(d)). Each request should also include a conceptual plan of the type and
location of the signs proposed to support each design alternative (23 U.S.C. 109(d) and 23 CFR
655.603(d)).”

1.1 PROPOSED INTERCHANGE IMPROVEMENTS AT 1-40 AND DOUGLAS
BOULEVARD

The existing 1-40 and Douglas Boulevard Interchange is located in Oklahoma City, Oklahoma in
Oklahoma County. The project location map is shown in Exhibit 1. The interchange currently
services Oklahoma City (population 579,999), Midwest City (population 54,371), Tinker Air Force
Base (TAFB), Saint Anthony Healthplex, a car dealership, assorted restaurants, and retail.
Adjacent interchanges along [-40 are shown in Exhibit 1 and include Town Center Drive 1.5 miles
west, Industrial Boulevard 0.5 miles west, and Anderson Road 3.2 miles east.

A bridge replacement and interchange reconstruction is proposed on [-40 at Douglas Boulevard.
Exhibit 2 displays the proposed improvements at the 1-40 and Douglas Boulevard Interchange.
Exhibit 3 displays the ultimate design at the 1-40 and Douglas Interchange after the Industrial
Boulevard Bridge replacement and 1-40 widening to six lanes at the western project extents is
completed. All of the interchange improvements meet all design criteria and guidelines as
presented in Exhibit 4 and in accordance with the current editions of AASHTO’s A Policy on
Geometric Design of Highways and Streets and AASHTO’s A Policy on Design Standards—
Interstate System. Conceptual Plans are located in Appendix A.
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Design Feature 1-40 Douglas Blvd. Ramps
Functional Classification Interstate Highway Urban Principal Arterial Diamond
Design Speed (mph) 60 45 50
ADT
Existing (2017) 58,500 28,100 9,600
Future (2045) 84,600 48,000 16,400
% Trucks (AADT) 15% 5% 4%
ODOT/ PROJECT ODOT/ PROJECT ODOT/ PROJECT
AASHTO SPECIFIC AASHTO SPECIFIC AASHTO SPECIFIC
Stopping Sight Distance (K factor)
Crest 151 200 61 167 84 105
Sag 136 139 79 80 96 98
Grades
Desirable Maximum-Level Terrain 3.00% 3.00% 6.00% 4.50% 5.00% 4.68%
Desirable Minimum-Level Terrain (Des/Min) 0.5/0.0% 0.50% 0.5/0.4% 0.40% 0.5/0.0% 0.97%
Horizontal Curves
Min Radius 1,330 3,830 643’ N/A 833’ 2,500’
Min Radius w/o Super 11,100' N/A 6,480' N/A 7,870' N/A
Pavement Cross-Slope
Mainline 2% 2% 2% 2% 2% 2%
Shoulders 4% 4% 2% 2% 2% 2%
Low Low
Maximum Superelevation Rate Emax = 6% | Emax =6% SPEED SPEED Emax = 6% | Emax =6%
URBAN URBAN
Superelevation (Eg) 3.8% 3.8% NC NC 3.8% 3.8%
Lane Widths 12' 12' 12' 12' 15' 15'
Shoulder Widths 10' 10' 2' 2' 8' 8'
Horizontal Clearance (Clear Zone)
Desirable Minimum W/ 6:1 30'-32' 30' 20'-22' 20' 20'-22' 20'
Desirable Minimum W/ 4:1 to 5:1 36'-44' N/A 24'-28' N/A 24'-28' N/A
Approach Taper Rate (Intersection) V:1 N/A V:1 45:1 V:1 N/A
Bay Taper Length (Intersection) 15:1 N/A 10:1 10:1 10:1 10:1
Departure Taper Rate (Intersection) V:1 N/A V:1 45:1 V:1 N/A
Intersection Sight Distances N/A N/A 430’ 430’ N/A N/A
Decision Sight Distance
Desirable Avoidance Maneuver A 610’ 627" 395' 675' 465' 750"
Desirable Avoidance Maneuver C 990’ 675' 750
Horizontal Sight Offset 11 21.5 N/A N/A 4 15’
Acceleration Length
V=50 mph to V=60 mph 180' 507" N/A N/A 180' 507"
Deceleration Length
V=60 mph to V=50 mph 240’ 400' N/A N/A 240’ 400'

EXHIBIT 4: DESIGN CRITERIA FOR 1-40 AND DOUGLAS BOULEVARD INTERCHANGE
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I-40 will be reconstructed for a design speed of 60 mph. The vertical alignment will be lowered
near the Douglas Boulevard Interchange to provide a minimum clearance of 16’-9”. [-40 will be
widened to six lanes with outside shoulders. A Single Point Urban Interchange (SPUI) will be
constructed in place of a cloverleaf interchange.

Douglas Boulevard will transition within project extents from four to six through lanes with
additional turn lanes. The design speed on Douglas Boulevard will be 45 mph. A parallel sided
bridge will be utilized to accommodate the SPUI intersection. Vertical abutments will be placed
at the 30’ clear zone, and one pier placed on the centerline of I-40. The bridge will consist of two
spans with an overall nominal length of approximately 190’ and an overall bridge deck width of
approximately 240’. F-shaped parapets will follow the outside edges of the bridge deck and TR3
rails will be placed along the roadway limits. Sidewalks will be accommodated across the bridge
within the regions between the TR3 rails and the F-shaped parapets on both sides, with the
sidewalks on the roadway portion only constructed on the east side.

The SPUI configuration will provide all ramp movements. On I-40, the design includes parallel
entrance and exit ramps to the proposed Douglas Boulevard SPUI. The proposed eastbound exit
ramp is 400’ long interim (with an 800’ ultimate design) with a 300’ taper. The proposed
westbound exit ramp is 778’ long with a 300’ taper. The proposed eastbound entrance ramp is
507’ long with a 300’ taper. The proposed westbound entrance ramp is 805’ long interim (with a
1,280’ ultimate design) with a 300’ taper. The Industrial Boulevard Bridge, on the western limits
of 1-40, restricts a full build of the western ramp limits. After the completion of a bridge
replacement on Industrial Boulevard, the ramps will be constructed to the ultimate design lengths.
There are no changes to the “Existing Limits of No Access,” which provide 450’ or more beyond
the ramp terminals on Douglas Boulevard. The access points and driveways on Douglas
Boulevard will be spaced and designed to accommodate large trucks and equipment.

Additional improvements include removing the Engle Road Bridge over [-40 and removing the
eastern ramps at the [-40 and Industrial Boulevard Interchange. The Engle Road Bridge is no
longer in service and will be removed to accommodate the proposed Douglas Boulevard SPUI.
The removal of the eastern ramps on the Industrial Boulevard Interchange reduces the access to
and from I-40. The existing ramp configuration between the Industrial Boulevard and Douglas
Boulevard Interchanges contains inadequate merge and diverge spacing between the
interchanges. Due to the close proximity of the two interchanges, traffic that once utilized the
eastern ramps on the Industrial Boulevard Interchange can utilize the Douglas Boulevard
Interchange (approximately 0.5 miles east) or the Town Center Drive Interchange (approximately
1-mile west). Advance warning of the 1-40 access changes will be reflected in the proposed
signage for the interchange as shown on Exhibit 5.

General project extents for 1-40 run from a transition beginning just west of Industrial Boulevard
extending east to approximately 2,800 east of Douglas Boulevard. The existing lane
configuration consists of two lanes in each direction near Douglas Boulevard. The proposed
improvements will add an additional lane in each direction that lines up with other future lane
widening projects along 1-40. Douglas Boulevard project extents run from 1,400’ south of 1-40
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extending north to the south edge of S.E. 29" Street. The lane configuration will widen to six
driving lanes with additional turn lanes near the interchange. The improvements are within
compliance of the coordination of lane balance and with basic number of lanes, see Exhibit 6.

1.2 TRAFFIC STUDY

Triad Design Group hired Traffic Engineering Consultants, Inc. (TEC) to conduct a traffic study
for the 1-40 and Douglas Boulevard project. TEC worked closely with the Oklahoma Department
of Transportation (ODOT) in collecting the necessary traffic counts and developing the 2017 and
2045 traffic data for both the existing cloverleaf configuration and the proposed SPUI. ODOT
approved the 2017 raw traffic data on October 19, 2017. To meet the FHWA/ODOT agreement
that traffic data used for operational analysis should not be more than two years old, ODOT has
verified that August 2018 ramp counts can be assumed to be consistent with the 2017 ramp
counts. TEC also conducted an operational analysis for intersections within the study area for
2017 and 2045 traffic conditions for both the existing configuration and the proposed interchange
improvements. The Operational Study Report, including the intersection operational analyses
and freeway capacity analyses, is located in Appendix B.

1.3 OPERATIONAL ANALYSIS - EXISTING CONFIGURATION (CLOVERLEAF
INTERCHANGE)

To determine the effects a transportation network modification may have, capacity analysis of the
existing transportation network must be conducted and compared to a capacity analysis of the
future transportation network. The study area is shown in Exhibit 1. Capacity analyses were
conducted for the 2017 and 2045 Design Traffic Data with the Douglas Boulevard cloverleaf
interchange to determine the level-of-service for 1-40, Town Center Drive, Industrial Boulevard,
Douglas Boulevard, and Anderson Road. The design traffic data with the Douglas Boulevard
cloverleaf interchange utilized for the capacity analysis is shown in Exhibits 7 and 9. The overall
capacity analysis results for the existing transportation network conditions with [-40 widening for
2017 and 2045 traffic volumes are shown in Exhibits 8 and 10. Widening 1-40 from four lanes to
six lanes allows the existing transportation network to be compared to the proposed interchange
improvements solely in regard to the change in access. Printouts for all capacity analyses are
located in Appendix B.

The latest edition of the Highway Capacity Manual was used for all freeway, ramp merge/diverge,
and street traffic capacity analyses. The intersections were analyzed using Synchro 10.0 and
evaluated with the methodology of the latest edition of the Highway Capacity Manual.

Analyses of the existing transportation network with 1-40 widening for 2017 traffic data, as shown
in Exhibit 8, indicate the intersections operating at a level-of-service E or better, with the 1-40
freeway and the I-40 ramp merge and diverge locations operating at a level-of-service C or better
in 2017. Analyses of the existing transportation network with 1-40 widening for 2045 traffic data,
as shown in Exhibit 10, indicate the intersections operating at a level-of-service F or better, with
the 1-40 freeway and the I-40 ramp merge and diverge locations operating at a level-of-service F
in 2045.
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1.4 OPERATIONAL ANALYSIS - FUTURE CONFIGURATION (SPUI)

Capacity analyses were conducted for the 2017 and 2045 Design Traffic Data with the Douglas
Boulevard SPUI to determine the level-of-service for [-40, Town Center Drive, Industrial
Boulevard, Douglas Boulevard, and Anderson Road. The design traffic data with the Douglas
Boulevard SPUI utilized for the capacity analysis is shown in Exhibits 11 and 13. The overall
capacity analysis results for future transportation network conditions for 2017 and 2045 traffic
volumes are shown in Exhibits 12 and 14. Printouts for all capacity analyses are located in
Appendix B.

Analyses of the future transportation network for 2017 traffic data, as shown in Exhibit 12, indicate
the intersections operating at a level-of-service E or better, with the 1-40 freeway and the 1-40
ramp merge and diverge locations operating at a level-of-service C or better in 2017. Analyses
of the future transportation network for 2045 traffic data, as shown in Exhibit 14, indicate the
intersections operating at a level-of-service F or better, with the 1-40 freeway and the 1-40 ramp
merge and diverge locations operating at a level-of-service F or better in 2045.

An intersection delay comparison between the existing cloverleaf interchange configuration with
I-40 widening and the future SPUI configuration is located in Exhibit 15 for the design year 2017
and Exhibit 16 for the design year 2045. A freeway segment comparison between the existing
cloverleaf interchange configuration with 1-40 widening and the future SPUI configuration is
located in Exhibit 17 for the design year 2017 and Exhibit 18 for the design year 2045. A freeway
segment comparison between the existing cloverleaf interchange configuration without 1-40
widening and the future SPUI configuration for the design years 2017 and 2045 is located in
Appendix C.

Overall the intersection delay comparison results, displayed in Exhibits 15 and 16, reveal two
generalities. First, the future SPUI configuration generates improvement to the intersection delay
along Industrial Boulevard for both signalized and unsignalized intersections. Second, the total
signalized delay is an average 40% greater with the future SPUI configuration. The increase may
be attributed to the addition of four signals and the additional traffic from the removed Industrial
Boulevard ramps displaced onto Douglas Boulevard.

The 2017 freeway facilities comparison results, summarized in Exhibit 17, display several modest
improvements to the 1-40 freeway and the I-40 ramp merge and diverge locations with the future
SPUI configuration in comparison to the existing cloverleaf interchange configuration with [-40
widening. The 2045 freeway facilities comparison results, summarized in Exhibit 18, display
improvements in level-of-service at the weaving segment between Industrial Boulevard and
Douglas Boulevard.
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1.5 DOUGLAS BOULEVARD AND S.E. 29™ STREET INTERSECTION ANALYSIS

The team worked closely with ODOT to develop VISSIM models of existing conditions for the
study corridor. Over the course of development of the VISSIM models it was determined that S.E.
29" Street was a significant bottleneck within the study area. Two variations of the model were
studied, one with the S.E. 29" Street intersection and one without the S.E. 29" Street intersection.
Ultimately, the team determined it would be best to include the S.E. 29" Street intersection in the
model. Through this study process, the existing VISSIM models with the S.E. 29" Street
intersection were calibrated to a level sufficient to meet ODOT’s approval.

Again, working closely with ODOT, the team created VISSIM models of the build conditions, which
includes construction of three lanes along 1-40 in each direction and a SPUI at the Douglas
Boulevard Interchange. The models were then submitted to ODOT. The approved calibrations
made in the Existing Configuration models were carried through the SPUI models. ODOT used
the models to create various scenarios within the build condition models with different
combinations of signal timing and network improvements along Douglas Boulevard. Through this
process ODOT determined that the closely spaced intersection of S.E. 29" Street and 1-40
interchange along Douglas Boulevard had a significant impact on traffic operations on the 1-40
and Douglas Boulevard Interchange. The ultimate determination was that additional study should
be completed on the intersection and that the study should be included in the current study
process due to the proximity to the interchange.

Through collaboration with ODOT, three distinct intersection designs were developed, as shown
in Appendix D: a quadrant intersection, a displaced left-turn intersection, and an improved
standard intersection. Synchro models of the three intersection types were developed to
determine if one solution performed better than the others. All three models were ultimately
approved by ODOT. Through the Synchro study process, one solution did not show a more
significant increase in performance than the others. To gain a better understanding of how each
solution performed, VISSIM models of each of the intersection alternatives were created. ODOT
and TEC are currently in the process of developing VISSIM models for each intersection
alternative that meet ODOT’s approval. The ultimate goal of this portion of the study is to
determine the S.E. 29" Street alternative that creates the least impact on the 1-40 and Douglas
Boulevard Intersection. While the team felt it important to develop a long-term plan that works
well in conjunction with the SPUI at the 1-40 and Douglas Boulevard Interchange, actual work at
the S.E. 29" Street intersection is expected to be conducted by a different project than the 1-40
and Douglas Boulevard interchange improvement.
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1.6 COLLISION ANALYSIS

A collision analysis was performed to assess the crash history from 01/01/2011 to 12/31/2015 for
I-40, Douglas Boulevard, and the surrounding facilities. The collision analysis reports are located
in Appendix E and are summarized in the following text.

1-40 (Between Town Center Drive and Anderson Road)

Throughout the study period there have been 640 collisions along [-40 between Town Center
Drive and Anderson Road. Four collisions resulted in a fatality, 169 resulted in injuries, and 467
resulted in property damage. The most common types of collisions in this study group is rear-
end and fixed object collisions. Three of the fatalities occurred from rear-end collisions and the
remaining from a fixed object collision. The overall collision rate for this section is 135.11
collisions per 100 million vehicle miles, compared to the statewide rate of 66.82 for similar
facilities.

1-40 and Town Center Drive Interchange

There have been 20 collisions related to the 1-40 and Town Center Drive Interchange, mostly
angle turning collisions. Roughly 55% of the collisions at the interchange are at the ramp
terminals along Town Center Drive. Zero collisions resulted in a fatality, three resulted in injury,
and 17 resulted in property damage.

1-40 and Industrial Boulevard Interchange
There have been 14 collisions related to the I-40 and Industrial Boulevard Interchange, mostly
right angle and angle turning collisions. Roughly 86% of the collisions at the interchange are at
the ramp terminals along Industrial Boulevard. Zero collisions resulted in a fatality, three resulted
in injury, and 11 resulted in property damage.

1-40 and Douglas Boulevard Interchange

There have been 103 collisions related to the 1-40 and Douglas Boulevard Interchange, and about
70% of these were rear-end collisions. Most of the collisions occur on ramp or collector-distributer
road merge locations. Zero collisions resulted in a fatality, 27 resulted in injury, and 76 resulted
in property damage.

1-40 and Anderson Road Interchange

There have been 29 collisions related to the 1-40 and Anderson Road Interchange, the most
common of which are fixed object, rear-end, and angle turning collisions. Roughly 45% of the
collisions at the interchange are at the ramp terminals along Anderson Road. Zero collisions
resulted in a fatality, ten resulted in injury, and 19 resulted in property damage.

Douglas Boulevard (Between S.E. 29" Street and S.E. 44" Street)

Over the course of the study period along Douglas Boulevard between S.E. 29" Street and S.E.
44" Street, there have been 70 collisions. One collision resulted in a fatality, 26 resulted in
injuries, and 43 resulted in property damage. The fatality was a rear-end collision which occurred
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near the drive for the Lancer Gate to Tinker Air Force Base. The most common types of collisions
are rear-end and angle turning collisions.

The collision analysis report conducted over the course of the study period along Douglas
Boulevard between S.E. 29" Street and S.E. 44" Street has some apparent inaccuracies.
Although each collision listed is labeled as being along Douglas Blvd. (3300), on the study map
there are a number of collisions being shown on Douglas Ave. (1375), which is 9.3 miles farther
to the west. After exporting the collision data and going through each listed collision, 11 collisions
can reasonably be determined to have been mislabeled based on the names of the intersecting
streets and the latitude and longitude of the collisions; however, there is one collision that cannot
be determined whether it was mislabeled or not. Additionally, there is no way to determine if
these are the only inaccurate collisions or if there are additional errors; perhaps Douglas
Boulevard collisions were mislabeled as Douglas Avenue and were not returned in the data
search. Therefore, a second analysis was performed in which the 11 collisions that can be
reasonably determined to have been mislabeled were removed from the data set in an effort to
gain a more accurate analysis.

When the collision data was re-examined and the 11 collisions which can be reasonably be
determined to have been mislabeled were removed from the collision data, there have been 59
collisions over the course of the study period along Douglas Boulevard between S.E. 29" Street
and S.E. 44" Street. One collision resulted in a fatality, 24 resulted in injuries, and 34 resulted in
property damage. The fatality is the same rear-end collision mentioned before at the drive for the
Lancer Gate to Tinker Air Force Base. Even though six of the rear-end collisions and two of the
angle turning collisions were removed from the data set, the most common types of collisions are
still rear-end and angle turning collisions.

1.7 SAFETY ANALYSIS

A safety analysis has been performed using the American Association of State & Highway
Transportation Officials Highway Safety Manual (HSM) Predictive Method. Expected crash totals
were estimated using the Interactive Highway Safety Design Model (IHSDM) to evaluate safety
implications for replacing the cloverleaf interchange with a SPUI and removing two Industrial
Boulevard ramps.

The expected crash totals and crash rates from 2020 to 2045, a total of 25 years, for the existing
conditions are summarized in Exhibit 19. The IHSDM Predictive Method results are further
summarized in Appendix F.

I-40 was evaluated for the entire project length, a total of 1.47 miles. An additional analysis along
I-40 was completed to evaluate the effectiveness of increasing the number of basic lanes from
two to three with no changes to the ramp configuration. The ramps were evaluated for their entire
length.
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Expected No. Expected Crash Expected No.
. i, Crashes for Crashes/Year
Existing Conditions Evaluation Rate . (crashes/million
Period (crashes/milyr) veh-mi)
[-40 571 14.84 0.67
[-40 (with additional lane widening) 514 13.36 0.60
Industrial Blvd. EB Exit 7 1.23 1.05
Industrial Blvd. EB Entrance 4 0.79 1.29
Douglas Blvd. EB Collector-Distributor 27 2.23 0.73
Douglas Blvd. EB Exit (Diamond) 17 2.24 1.46
Douglas Blvd. EB Entrance (Loop) 37 9.87 8.18
Douglas Blvd. EB Exit (Loop) 80 23.23 6.95
Douglas Blvd. EB Entrance (Diamond) 8 1.48 2.99
Douglas Blvd. WB Collector-Distributor 25 2.02 0.69
Douglas Blvd. WB Exit (Diamond) 15 2.27 1.88
Douglas Blvd. WB Entrance (Loop) 44 11.75 7.66
Douglas Blvd. WB Exit (Loop) 21 6.04 12.25
Douglas Blvd. WB Entrance (Diamond) 33 5.99 1.79
Industrial Blvd. WB Exit 4 0.81 1.48
Industrial Blvd. WB Entrance 6 1.13 1.06

EXHIBIT 19: EXISTING CONDITIONS EXPECTED CRASH TOTALS

The expected crash totals and crash rates from 2020 to 2045, a total of 25 years, for the future
conditions of removed eastern ramps on Industrial Boulevard and a SPUI at Douglas Boulevard
are summarized in Exhibit 20. The IHSDM Predictive Method results are further summarized in

Appendix F.
Expected No. Expected No.
. Cfashes for Expected Crash Cr:shes/Year
Future Conditions Evaluation Rate . (crashes/million
Period (crashes/milyr) veh-mi)
[-40 464 12.07 0.56
Industrial Blvd. EB Exit 7 1.23 1.05
Douglas Blvd. EB Exit 52 3.68 0.75
Douglas Blvd. EB Entrance 31 2.27 0.98
Douglas Blvd. WB Exit 35 2.78 1.24
Douglas Blvd. WB Entrance 78 4.70 0.96
Industrial Blvd. WB Entrance 6 1.13 1.06

EXHIBIT 20: FUTURE CONDITIONS EXPECTED CRASH TOTALS
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Along 1-40 the proposed future conditions reduce the overall crashes by 18.7%. The eastbound
ramps combined reduce the overall crashes by 50.0%, and the westbound ramps combined
reduce the overall crashes by 19.6%. The crash reduction is shown in Exhibit 21.

1-40 EB WB
1-40 (widening) | Ramps | Ramps Total
Expected # Crushes, Existing 571 514 180 148 899
Expected # Crushes, Future 464 464 90 119 673
Total Crash Reduction from Existing 107 50 90 29 226
Crash Reduction Factor (CRF) 18.7% 9.7% 50.0% 19.6% 25.1%

EXHIBIT 21: SUMMARY OF CRASH REDUCTION

The safety analysis utilizing the IHSDM Predictive Method displays improvement with the future
configuration of removed eastern ramps on Industrial Boulevard and a SPUI at Douglas
Boulevard.

2 ACCESS CONNECTIONS AND DESIGN

“The proposed access connects to a public road only and will provide for all traffic movements.
Less than “full interchanges” may be considered on a case-by-case basis for applications
requiring special access, such as managed lanes (e.q., transit or high occupancy vehicle and high
occupancy toll lanes) or park and ride lots. The proposed access will be designed to meet or
exceed current standards (23 CFR 625.2(a), 625.4(a)(2), and 655.603(d)). In rare instances
where all basic movements are not provided by the proposed design, the report should include a
full-interchange option with a comparison of the operational and safety analyses to the partial-
interchange option. The report should also include the mitigation proposed to compensate for the
missing movements, including wayfinding signage, impacts on local intersections, mitigation of
driver expectation leading to wrong-way movements on ramps, etc. The report should describe
whether future provision of a full interchange is precluded by the proposed design.”

Currently Douglas Boulevard is a 4-lane, section line, public road that connects with S.E. 29™
Street to the north of 1-40 and S.E. 44" Street to the south of I-40. S.E. 44" Street connects to S.
Post Road to the east and has no through street to the west. S.E. 29" Street connects with S.
Post Road to the east, Midwest Boulevard to the west, and other local streets, see Exhibit 1.

The proposed single point urban interchange at 1-40 and Douglas Boulevard will provide a full
interchange connecting Douglas Boulevard to 1-40, as shown in Exhibit 2. Conceptual Plans are
located in Appendix A. The design of the interchange meets or exceeds all design criteria as
specified in AASHTO'’s A Policy on Geometric Design of Highways and Streets and in AASHTO'’s
A Policy on Design Standards—Interstate System. Exhibit 4 displays the design criteria for the
I-40 and Douglas Boulevard Interchange project.
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The eastern ramps on the Industrial Boulevard Interchange will be removed, reducing the full
interchange to half of the traffic movements to and from [-40. The existing ramp configuration
between the Industrial Boulevard and Douglas Boulevard Interchanges contains inadequate
merge and diverge spacing between the interchanges. Due to the close proximity of the two
interchanges, traffic that once utilized the eastern ramps on the Industrial Boulevard Interchange
can utilize the Douglas Boulevard Interchange (approximately 0.5 miles east) or the Town Center
Drive Interchange (approximately 1-mile west). Advance warning of the 1-40 access changes will
be reflected in the proposed signage for the interchange as shown on Exhibit 5.

The existing interchange spacing exceeds the design guidelines maximum of one interchange
per mile, and the proposed interchange likewise does not adhere to design guidelines for
interchange spacing. However, the eastern ramps on the Industrial Boulevard Interchange are
being removed to improve the inadequate interchange spacing. The proposed interchange meet
design guidelines for lane balance and route continuity. Eastbound [-40 will expand from two
basic lanes to three approaching Douglas Boulevard with single lane entrance and exit ramps at
Douglas Boulevard and will continue eastward with three basic lanes. Westbound 1-40 will be
constructed for three basic lanes; however, striping will taper traffic down to two lanes after the
single lane exit ramp at Douglas Boulevard and a single lane entrance will merge with the two
basic lanes continuing westward, see Exhibit 22. Approximately 1.5 miles of [-40 between
Douglas Boulevard and Town Center Drive will be striped as two basic lanes until the completion
of the Industrial Boulevard Bridge replacement and [-40 widening to six lanes at the western
project extents. At the completion of the western project, the basic number of lanes requirement

will be met, see Exhibit 23.
1/ \1

2 2 2

—/ \—
2 3 —-\1 3 1/’—
\ 7/

EXHIBIT 22: PROPOSED BASIC NUMBER OF LANES AND LANE BALANCE
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/7 \

1 1

3 3 -“/ 3 \ 3

3 3-\131/’3
\N 7/

EXHIBIT 23: ULTIMATE BASIC NUMBER OF LANES AND LANE BALANCE

The proposed interchange meets design guidelines for design speed, acceleration and
deceleration lane requirements, lane widths, shoulder widths, cross slopes, horizontal curvature,
superelevation, cross slope break over requirements, horizontal and vertical stopping sight
distance requirements, decision sight distance requirements, intersection sight distance
requirements, horizontal clearance, vertical clearance, and clear zone requirements as shown on
Exhibit 4.

ODOT Project No. 31011(05) is scheduled to let with the I-40 and Douglas Boulevard project; the
project ties to the east end of the 1-40 and Douglas Boulevard project and extends east four miles
to the 1-240 Interchange. Some of the improvements include widening 1-40 to a six-lane freeway
as well as ramp improvements and new bridges at the Anderson Road Interchange. The new
bridge structures will allow for widening of Anderson Road to four lanes in the future and for ramp
signalization and dual left-turns lanes on the eastbound exit ramp when improvements are
warranted.

Additional 1-40 corridor studies are being conducted by ODOT to determine 1-40 lane and
interchange configurations, from east of 1-35, extending east approximately five miles, to west of
Douglas Boulevard. This study includes the interchanges at Town Center Drive and Industrial
Boulevard.

Design Exceptions are not anticipated at this time; however, during the design phase of the
project, if the design criteria are not met, a Design Exception will be prepared. The estimated
cost of construction for the proposed interchange is $42,900,000.
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APPENDIX B

OPERATIONAL STUDY
INTERSTATE 40 & DOUGLAS BOULEVARD INTERCHANGE
BY TRAFFIC ENGINEERING CONSULTANTS
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Operational Analysis

4.2 Future Configuration

The future configuration of the network is the existing network with a SPUI in place of the cloverleaf
interchange at Douglas Boulevard, the ecast oriented ramps at the Industrial Boulevard interchange
removed, and a six-lane cross-section of Interstate 40 through the study area. The removal of the east-
oriented ramps at the Industrial Boulevard interchange will slightly modify existing traffic patterns. In
particular, the traffic that is using the east-orientated ramps at Industrial Boulevard will have to use the
Douglas Boulevard and Town Center Drive ramps. As a result, additional design traffic had to be
developed. Again, TEC worked closely with ODOT in development of the design traffic on the future

configuration.

The 2017 and 2045 design traffic on the existing configuration (Figures 4 and 5) were modified to reflect
the anticipated traffic patterns as a result of the removal of the east-oriented ramps at the Industrial
Boulevard interchange and the modification of the cloverleaf interchange at Douglas Boulevard to a SPUI
to develop the 2017 and 2045 design traffic on the future configuration. The resulting 2017 design traffic
on the future configuration can be seen in Figure 6 and the 2045 design traffic on the future configuration

can be seen in Figure 7.

5.0 CAPACITY ANALYSIS

To determine the effects a transportation network modification may have, capacity analysis of the existing
transportation network must be conducted and compared to a capacity analysis of the future transportation
network. This section describes the methodology used to conduct the capacity analyses for each
geometric condition and study year listed above. A summary of the capacity analyses results is also

provided.

The capacity analyses at the arterial street level were conducted using Synchro 10.0, which is a software
package for modeling and optimizing traffic signal timings at signalized intersections and analyzing
unsignalized intersections in accordance with the methodology of the latest edition of the Highway
Capacity Manual. The Highway Capacity Manual is published by the Transportation Research Board of
the National Research Council, Washington, D.C. The information has been widely accepted throughout
the U.S. as a guide for defining and solving transportation challenges. The information is approved and

distributed by the U.S. Department of Transportation, Federal Highway Administration.
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Operational Analysis

The capacity analyses along the interstate were conducted using HCS Facilities, Version 2010, which is a
software package to implement the new Highway Capacity Manual (HCM 2010) procedures. HCS
Facilities performs level-of-service analysis for Freeway Facilities, Interchange, Ramps, and Weaving

Segments. The underlying analysis methodologies are based on Chapters 10 and 25 of the HCM 2010.

The capacity analysis provides a measure of the amount of traffic that a given facility can accommodate.
Traffic facilities generally operate poorly at or near capacity. The analysis is intended to estimate the
maximum amount of traffic that can be accommodated by a facility while maintaining prescribed
operational qualities. The definition of operational criteria is accomplished using levels-of-service. The
concept of levels-of-service is defined as a qualitative measure and describes operational conditions in
terms of such factors as speed and travel time, freedom to maneuver, traffic interruptions, comfort and
convenience, and safety. Six levels-of-service are defined for each type of facility for which analysis
procedures are available. They are given letter designations, from “A” to “F”, with level-of-service “A”

representing the best operating conditions and level-of-service “F” the worst.

The average control delay for signalized intersections is estimated for each lane group and aggregated for
each approach and for the intersection as a whole. The level-of-service for this type of traffic control is
directly related to the control delay value. The level-of-service criteria for signalized intersections are

indicated below.

SIGNALIZED INTERSECTIONS

Level-of-Service Control Delay per Vehicle (s/veh)
A 0-10

>10-20

>20-35

> 35-55

> 55-80

>80

™ m g QA

The criteria for stop controlled or unsignalized intersections have different threshold values than do those
for signalized intersections. A higher level of control delay has been determined to be acceptable at a
signalized intersection for the same level-of-service. The level-of-service criteria for unsignalized

intersections are indicated below.
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il Operational Analysis

UNSIGNALIZED INTERSECTIONS

Level-of-Service Control Delay per Vehicle (s/veh)
A 0-10

>10-15

>15-25

>25-35

>35-50

> 50

m m g QW

The criteria for the analysis of a freeway facility are not based on control delay per vehicle. They are
based on vehicle density along the freeway. According to HCM 2010, the level-of-service criteria for a

freeway facility are indicated below:

FREEWAY FACILITIES
Level-of-Service Vehicle Density (pc/mi/ln)
A <11
>11-18
> 18-26
>26-35
> 35-45

MmO a W

> 45 or

any component v/c ratio > 1.00

Capacity analyses both along the interstate and at the intersections located within the study area were

conducted for the a.m. and p.m. peak hours. The analyses were conducted for the following scenarios:

e 2017 Existing Configuration
e 2045 Existing Configuration
e 2017 Future Configuration

e 2045 Future Configuration
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Operational Analysis

For purposes of this report, an acceptable level-of-service is considered to be “D” or better. The results of
the capacity analyses conducted are summarized in tables as identified below and the model print-out

sheets have been included in the appendix.

Following is a brief summary of each of the analyses:

5.1 Existing Configuration

Results of the analysis of the existing configuration are documented in Tables 1 through 3.

The initial analyses conducted under the 2017 existing traffic conditions on the existing configuration
indicated that there are some existing deficiencies in the study transportation network, at both the arterial

and freeway levels.

Traffic patterns indicate that there is a heavy flow of traffic to Interstate 40 during the a.m. peak hour but
during the p.m. peak hour there is a heavy flow both to and from Interstate 40. Additionally, both
Douglas Boulevard and S.E. 29" Street are major corridors serving the City of Midwest City, Tinker
Airforce Base, and developing areas to the east and north. There is significant commercial development
along S.E. 29™ Street within the study area that generates significant traffic during the daytime periods.
Additionally, S.E. 29™ Street is very close to Interstate 40 so the major intersections of Town Center
Drive and Douglas Boulevard intersections with the westbound Interstate 40 ramps are within 130 feet
and 500 feet, respectively. This results in minimal storage between intersections and in the case of Town

Center Drive, necessitates the coordination of the two intersections.

Following are observations of the near and over capacity operations within the study area made from the

2017 existing configuration models and analysis:

e Town Center and S.E. 29" Street — heavy westbound left-turn movement during the a.m. peak
hour. The majority of these motorists are heading west on Interstate 40. Overall intersection is
operating at a level of service “E” during the a.m. peak hour.

e Douglas and S.E. 29" Street — heavy traffic from the north and east during the a.m. peak hour and
from the south, west and north during the p.m. peak hour. The westbound approach is operating
at a level of service “E” with overall intersection operations of “D” during the a.m. peak hour and
the eastbound approach is operating at a level of service “F” with overall intersection operations
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Capacity Analysis Results - 03-30-18

TABLE 1. INTERSECTION CAPACITY ANALYSIS RESULTS - EXISTING CONFIGURATION

Intersections

2017 Traffic Volumes on Existing Geometry

Type of
Traffic
Control

AM Peak Hour

Critical Approach Critical Approach
Approach Approach

(sec/veh)

(sec/veh)

PM Peak Hour

Intersection

Town Center Dr. & S. E. 29th St.

Signalized

Town Center Dr. & S. E. 29th St. Signalized NB 198.7 63.6 E EB 49.9 41.6 D
Town Center Dr. & 1-40 WB Ramps Signalized NB 45.1 D 21.1 C NB 55.1 34.7 C
Town Center Dr. & 1-40 EB Ramps Signalized EB 28.3 C 14.5 B SB 139.5 49.5 D
Industrial Blvd. & S.E. 29th St. Signalized NB 26.9 C 7.1 A NB 57.0 21.7 C
Industrial Blvd. & 1-40 WB Ramps Unsignalized WB ok 235.2 * WB ok 36.9 *
Industrial Blvd. & 1-40 EB Ramps Unsignalized EB o 180.2 * EB 14.4 2.8 *
Douglas Blvd. & S.E. 29th St. Signalized WB 61.0 E 43.8 D EB 87.9 64.3 E
Douglas Blvd. & Access Rd. Unsignalized WB 38.9 E 0.9 * WB 192.7 3.3 *
Douglas Blvd. & Lancer Gate Signalized EB 24.9 C 18.6 B EB 21.0 15.7 B
Anderson Rd. & I-40 WB Ramps Unsignalized WB 16.5 C 4.4 * WB 16.3 1.8 *
Anderson Rd. & 1-40 EB Ramps Unsignalized C

Town Center Dr. & 1-40 WB Ramps Signalized NB 58.1
Town Center Dr. & 1-40 EB Ramps Signalized EB 26.6
Industrial Blvd. & S.E. 29th St. Signalized NB 38.3
Industrial Blvd. & 1-40 WB Ramps Unsignalized WB o

Industrial Blvd. & 1-40 EB Ramps Unsignalized EB ok

Douglas Blvd. & S.E. 29th St. Signalized SB 186.6
Douglas Blvd. & Access Rd. Unsignalized WB ok

Douglas Blvd. & Lancer Gate Signalized EB 68.6
Anderson Rd. & 1-40 WB Ramps Unsignalized WB 96.9
Anderson Rd. & 1-40 EB Ramps Unsignalized EB 83.3

* - Value is undefined due to lack of traffic control on some movements.

**- Delay exceeds 300 sec./veh.




Capacity Analysis Results - 03-30-18

TABLE 2. FREEWAY CAPACITY ANALYSIS RESULTS - 2017 EXISTING CONFIGURATION

Segment ID

Segment No.

Segment
Type

(L))

Avg. Speed
Q)

PM Peak Hour
Density
(pc/mi/ln)

Study Limit to Town Center Off EB1 Basic 71.6 14.8 B 71.1 22.6 C
Town Center Off EB2 Diverge 71.6 11.1 B 67.4 16.8 B
Town Center Off to Lane Drop EB3 Basic 65.0 14.3 B 16.0 82.8 F
Lane Drop to Town Center On EB 4 Basic 64.6 21.5 C 33.1 59.7 F
Town Center On EBS Merge 60.6 235 C 36.5 56.6 F
Town Center On to Industrial Off EB 6 Basic 65.6 21.7 C 62.0 33.1 F
Industrial Off EB7 Diverge 56.1 253 C 57.3 36.1 F
Industrial Off to Industrial On EBS8 Basic 66.5 15.3 B 65.7 28.6 D
Industrial On to Douglas Off EB9 Weaving 58.7 11.6 B 51.3 28.2 D
Douglas Off to Douglas On EB 10 Basic 65.8 8.4 A 65.3 20.2 C
Douglas On EB 11 Merge 62.5 10.7 B 57.5 334 D
Douglas On to Anderson Off EB 12 Basic 69.5 9.6 A 65.7 29.2 D
Anderson Off EB 13 Diverge 59.6 11.2 B 57.9 332 E
Anderson Off to Anderson On EB 14 Basic 69.4 8.4 A 68.9 20.9 C
Anderson On EB 15 Merge 63.5 9.7 B 61.3 25.4 C
Anderson On to Study Limit EB 16 Basic 70.4 8.8 A 70.4 21.6 C
Facility (Average Speed (mph) / Travel Time (mins.) 67.2/17.1 B 57.8/82 F
WB - 2017 Traffic Volumes on Existing Configuration - AM/PM Peak Hour Results
Study Limit to Anderson Off WB 1 Basic 66.8 22.6 C 69.5 8.8 A
Anderson Off WB 2 Diverge 59.6 253 D 59.8 10.3 B
Anderson Off to Anderson On WB3 Basic 67.5 21.6 C 69.5 8.2 A
Anderson On WB 4 Merge 57.8 32.4 D 62.2 11.3 B
Anderson On to Douglas Off WB 5 Basic 59.8 31.8 D 69.5 10.0 A
Douglas Off WB 6 Diverge 61.8 30.8 D 63.0 11.1 B
Douglas Off to Douglas On WB 7 Basic 63.8 243 C 65.8 8.5 A
Douglas On to Industrial Off WB 8 Weaving 51.1 29.3 D 55.1 14.8 B
Industrial Off to Industrial On WB9 Basic 555 36.3 E 66.5 16.7 B
Industrial On WB 10 Merge 53.9 40.8 E 60.2 27.1 C
Industrial On to Town Center Off WB 11 Basic 50.1 439 E 64.7 23.4 C
Town Center Off WB 12 Diverge 555 39.6 E 56.1 27.0 D
Town Center Off to Town Center On WB 13 Basic 64.7 212 C 65.0 14.9 B
Town Center On WB 14 Merge 71.5 15.4 B 71.6 11.0 A
Town Center On to Study Limit WB 15 Basic 65.0 16.9 B 65.0 12.1 B
Facility (Average Speed (mph) / Travel Time (mins.) 61.0/7.7 C 65.1/72 B




Capacity Analysis Results - 01-30-18

TABLE 3. FREEWAY CAPACITY ANALYSIS RESULTS - 2045 EXISTING CONFIGURATION

Segment ID

Segment No.

Segment
Type

peed
(mph)

Avg. Speed
Q)

PM Peak Hour
Density
(pc/mi/ln)

Study Limit to Town Center Off EB1 Basic 66.7 24.0 C 21.6 79.5 F
Town Center Off EB2 Diverge 71.1 16.8 B 11.6 102.4 F

Town Center Off to Lane Drop EB3 Basic 64.6 21.5 C 12.5 103.7 F
Lane Drop to Town Center On EB 4 Basic 52.7 39.6 E 30.5 63.2 F
Town Center On EBS Merge 54.4 39.2 E 36.5 56.6 F

Town Center On to Industrial Off EB 6 Basic 52.2 40.8 E 62.0 33.1 F
Industrial Off EB7 Diverge 55.8 38.2 E 572 36.1 F
Industrial Off to Industrial On EBS Basic 62.7 26.6 D 65.7 27.9 F
Industrial On to Douglas Off EB9 Weaving 52.8 20.8 C 272 45.0 F
Douglas Off to Douglas On EB 10 Basic 65.8 13.0 B 64.4 13.5 F
Douglas On EB 11 Merge 62.0 17.0 B 58.7 30.6 F

Douglas On to Anderson Off EB 12 Basic 69.5 15.2 B 68.1 26.4 F
Anderson Off EB 13 Diverge 59.4 17.8 C 57.0 315 F
Anderson Off to Anderson On EB 14 Basic 69.4 13.5 B 68.9 16.3 F
Anderson On EB 15 Merge 63.1 15.6 B 62.4 20.4 F
Anderson On to Study Limit EB 16 Basic 70.4 14.0 B 70.4 17.1 F
C F

Facility (Average Speed (mph) / Travel Time (mins.)

WB - 2045 Traffic Volumes on Existing Configuration - AM/PM Peak

64.2/7.4

Hour Results

383/12.4

Study Limit to Anderson Off WB 1 Basic 20.6 81.7 F 69.4 14.8 B
Anderson Off WB 2 Diverge 22.4 70.5 F 59.7 18.6 C
Anderson Off to Anderson On WB3 Basic 16.1 86.2 F 69.1 13.8 B
Anderson On WB 4 Merge 30.5 61.9 F 61.4 20.0 C
Anderson On to Douglas Off WB 5 Basic 39.1 47.7 F 69.5 16.4 B
Douglas Off WB 6 Diverge 40.0 46.6 F 62.6 19.6 C

Douglas Off to Douglas On WB 7 Basic 24.8 50.6 F 65.7 133 B
Douglas On to Industrial Off WB 8 Weaving 19.6 71.4 F 159 68.7 F
Industrial Off to Industrial On WB9 Basic 279 67.1 F 17.5 86.8 F
Industrial On WB 10 Merge 36.5 56.6 F 36.5 56.6 F
Industrial On to Town Center Off WB 11 Basic 61.7 33.1 F 61.7 33.1 F
Town Center Off WB 12 Diverge 55.1 37.5 F 55.9 37.0 F

Town Center Off to Town Center On WB 13 Basic 64.2 16.2 B 64.3 17.7 B
Town Center On WB 14 Merge 65.4 15.6 B 65.3 16.6 B

Town Center On to Study Limit WB 15 Basic 65.0 13.6 B 65.0 14.4 B
Facility (Average Speed (mph) / Travel Time (mins.) 33.6/139 F 49.9/94 F
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of “E” during the p.m. peak hour. The heavy right-turns for the northbound and southbound
directions are a concern during both peak hours. Additionally, motorists overload the inside lane
of the westbound left-turn and the outside through lane of the southbound through because the
majority of them are going to the Interstate 40 westbound on-ramp.

e Industrial Interchange and Interstate 40 Ramps — both ramps are unsignalized are creating a
significant amount of delay for motorists on the ramps during both peak hours. Both ramps are
shown to be operating at a level of service “F” during one or both peak hours. Signalization of
the intersections should be considered.

e Douglas Boulevard and Access Road — This intersection is unsignalized and is located within 340
feet of the Douglas Boulevard and S.E. 29" intersection. Due to the heavy traffic along Douglas
Boulevard and queuing from the S.E. 29" Street intersection, the westbound motorists incur a
significant amount of delay. The westbound approach is operating at a level of service “E”
during the a.m. peak hour and a level of service “F” during the p.m. peak hour. Signalization of
the intersection is not recommended due to its close proximity to S.E. 29" Street. Consideration
should be given to limiting the intersection to a right-in/right-out only intersection if easy access

can eventually be granted to S.E. 29" Street.

The Interstate 40 mainlines in this area experience and “overlap” of heavy traffic flows. The overlap of
traffic occurs from the traffic generate by Tinker Airforce Base and the home to work traffic going to and
from the OKC area. There is a heavy flow of traffic heading westbound at both the Douglas Boulevard
and Town Center Drive on-ramps during the a.m. peak hour. This is home-based traffic from the
Midwest City area going to work. Additionally, there is heavy traffic from the east and west going to
Tinker Airforce Base. The opposite is true during the p.m. peak hour. As a result the segment of
Interstate 40 between Town Center Drive and Douglas Boulevard is a critical segment during both peak

hours.

It was indicated in the analysis that the westbound Interstate 40 mainline is approach capacity from the
Industrial off-ramp to the Town Center Drive off-ramp and is operating at a level of service “E” during
the a.m. peak hour. The eastbound Interstate 40 mainline is failing from the Town Center off-ramp to the
Industrial off-ramp and the Anderson Road off-ramp is operating at a level of service “E” during the p.m.

peak hour.

The analysis of the existing configuration under projected 2045 traffic conditions gives an indication of
what the operations may be in the future if no improvements are made in the study area and/or if traffic
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patterns are not significantly modified. The increased traffic exacerbates all the above highlighted issues

and also creates additional capacity issues. Following is a summary of those issues:

Town Center Drive and S.E. 29" Street — traffic volumes on the westbound left-turn and the
northbound right-turn are high. The increased traffic all around the intersection results in the
intersection operating at an overall level of service “F” during both peak hours.

Town Center Drive and Interstate 40 Ramps — both ramp intersection levels of service will
operate at a level of service “F” during the p.m. peak hour.

Douglas and S.E. 29" Street — the intersection level of service is expected to be an “F” during
both peak hours. The heaviest movements at the intersection occur on the eastbound left and
right-turns, the southbound right-turn, the westbound left-turn, and all movements on the
northbound approach.

Anderson Road and Interstate 40 Ramps — both ramp approaches are expected to operate at a
level of service “F” during the a.m. peak hour and the eastbound ramp is expected to operate at an
“F” during the p.m. peak hour. The interchange should be monitored for signalization between

now and then.

The Interstate 40 mainline will be over capacity by 2045. The analysis indicates that eastbound Interstate

40 will be nearing capacity from the lane drop to the Industrial off-ramp and will operate at a level of

service “E” and westbound will be operating at an “F” from the study limits to the Town Center Drive

off-ramp during the a.m. peak hour . During the p.m. peak hour, all studied segments of Interstate 40 will

be operating at “F” in the eastbound direction and in the westbound direction will be operating at “F”

from the Douglas on-ramp to the Town Center Drive off-ramp.

5.2

Future Configuration

Results of the analysis of the future configuration are documented in Tables 4 through 6.

As previously described, the future configuration will differ from the existing configuration by the

elimination of the westbound off-ramp and eastbound on-ramp at the Industrial Boulevard interchange,

the modification of the cloverleaf interchange at Douglas Boulevard to a SPUI interchange, and the

construction of an additional lane in each direction of Interstate 40 resulting in 3 continuous through lanes

in each direction.

T-2281B
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Capacity Analysis Results - 03-30-18

TABLE 4. INTERSECTION CAPACITY ANALYSIS RESULTS - FUTURE CONFIGURATION (SPUI
2017 Traffic Volumes on Future Geometry (SPUI)

PM Peak Hour
Intersections Type of Intersection

Traffic LOS

Control (sec/veh) (sec/veh) (sec/veh) (sec/veh)
Town Center Dr. & S. E. 29th St. Signalized NB 196.7 61.8 E EB 49.8 D 41.4 D
Town Center Dr. & 1-40 WB Ramps Signalized NB 45.7 D 27.3 C NB 52.3 D 36.1 D
Town Center Dr. & 1-40 EB Ramps Signalized EB 28.3 C 14.5 B SB 139.5 - 49.5 D
Industrial Blvd. & S.E. 29th St. Signalized NB 25.2 C 5.7 A NB 59.0 E 19.0 B
Industrial Blvd. & 1-40 WB Ramps Unsignalized NB 6.9 A 3.2 * NB 7.0 A 5.5 *
Industrial Blvd. & 1-40 EB Ramps Unsignalized EB ok - 185.4 * EB 12.7 B 2.2 *
Douglas Blvd. & S.E. 29th St. Signalized WB 61.3 E 45.1 D EB 91.7 - 68.2 E
Douglas Blvd. & Access Rd. Unsignalized WB 16.5 C 0.5 * WB 15.2 C 0.5 *
Douglas Blvd. & SPUI Intersection Signalized NB 35.1 D 28.4 C NB 44.7 D 43.0 D
Douglas Blvd. NBL & SBR Signalized SBR 8.2 A 7.0 A SBR 11.7 B 5.9 A
Douglas Blvd. NBR & SBL Signalized SBL 19.7 B 14.3 B NBR 10.8 B 7.7 A
Douglas Blvd. & 1-40 Off Ramp EBR Signalized EBR 43.9 D 8.8 A EBR 30.7 C 3.1 A
Anderson Rd. & I-40 WB Ramps Unsignalized WB 16.5 C 4.4 * WB 16.3 C 1.8 *
Anderson Rd. & 1-40 EB Ramps Unsignalized EB 20.4 C 4.0 * EB 202.6 125.7 *
Douglas Blvd. & Lancer Gate Signalized D

2045 Traffic Volumes on Future Geometry (

Town Center Dr. & S. E. 29th St. Signalized NB ok

Town Center Dr. & 1-40 WB Ramps Signalized NB 58.1 E D

Town Center Dr. & 1-40 EB Ramps Signalized EB 26.6 C B

Industrial Blvd. & S.E. 29th St. Signalized NB 39.4 D 12.2 B NB 53.7 D 20.8 C
Industrial Blvd. & 1-40 WB Ramps Unsignalized NB 7.3 A 3.1 * NB 5.9 A 5.2 *
Industrial Blvd. & 1-40 EB Ramps Unsignalized EB o 166.4 * EB 13.9 B 2.6 *
Douglas Blvd. & S.E. 29th St. Signalized SB 204.5 148.5 - NB ok 288.7
Douglas Blvd. & Access Rd. Unsignalized WB 46.5 E 1.4 * WB *x 105.7
Douglas Blvd. & SPUI Intersection Signalized NB 52.4 D 45.0 D NB 113.6 121.3
Douglas Blvd. NBL & SBR Signalized SBR 17.0 B 13.2 B SBR 16.7 B 13.1
Douglas Blvd. NBR & SBL Signalized NBR 8.4 A 34 A NBR 14.4 B 10.3
Douglas Blvd. & 1-40 Off Ramp EBR Signalized EBR 307.9 66.5 E EBR 50.4 D 6.5
Anderson Rd. & 1-40 WB Ramps Unsignalized WB 96.9 13.5 * WB 31.3 D 3.0 *
Anderson Rd. & I-40 EB Ramps Unsignalized EB 83.3 14.9 * EB ok *x *
Douglas Blvd. & Lancer Gate Signalized SB 94.6 85.1 - EB 112.2 80.1

* - Value is undefined due to lack of traffic control on some movements.
**. Delay exceeds 300 sec./veh.



Capacity Analysis Results - 01-30-18

TABLE 5. FREEWAY CAPACITY ANALYSIS RESULTS - 2017 FUTURE CONFIGURATION (SPUI)

Shomar PM Peak Hour
Segment ID Segment No. Type Avg. Speed Avg. Speed Density
(mph) (mph) (pc/mi/ln)
Study Limit to Town Center Off EB1 Basic 71.6 11.1 B 71.0 17.0 B
Town Center Off EB2 Diverge 71.6 11.1 B 71.0 17.0 B
Town Center Off to Town Center On EB3 Basic 65.0 14.3 B 64.4 22.1 C
Town Center On EB 4 Merge 64.8 14.6 B 63.2 23.6 C
Town Center On to Industrial Off EBS Basic 66.5 14.3 B 65.1 22.8 C
Industrial Off EB 6 Diverge 60.4 15.7 B 62.6 23.7 B
Industrial Off to Douglas Off EB7 Basic 66.5 10.2 A 65.9 20.9 C
Douglas Off EBS8 Diverge 63.8 10.6 A 64.7 213 B
Douglas Off to Douglas On EB9 Basic 68.6 4.9 A 68.6 13.8 B
Douglas On EB 10 Merge 66.3 6.7 A 63.7 22.5 C
Douglas On to Anderson Off EB 11 Basic 69.5 6.4 A 68.5 19.5 C
Anderson Off EB 12 Diverge 64.8 6.9 A 64.3 20.8 C
Anderson Off to Anderson On EB 13 Basic 69.4 5.6 A 69.4 15.0 B
Anderson On EB 14 Merge 66.5 6.2 A 65.3 16.4 B
Anderson On to Study Limit EB 15 Basic 70.4 59 A 70.4 15.1 B
A C
M

Facility (Average Speed (mph) / Travel Time (mins.)

WB - 2017 Traffic Volumes on Future Configuration (SPUI) - AM/PM Peak Hour Results

68.5/6.8

67.9/6.9

Facility (Average Speed (mph) / Travel Time (mins.)

66.8/7.0

Study Limit to Anderson Off WB 1 Basic 69.4 14.5 B 69.4 5.9 A
Anderson Off WB 2 Diverge 65.8 15.3 B 65.2 6.3 A
Anderson Off to Anderson On WB3 Basic 69.5 14.0 B 69.5 55 A
Anderson On WB 4 Merge 64.2 19.4 C 65.9 7.1 A
Anderson On to Douglas Off WB 5 Basic 69.0 18.4 C 69.5 6.7 A
Douglas Off WB 6 Diverge 64.8 19.6 B 65.7 7.1 A

Douglas Off to Douglas On WB 7 Basic 65.8 13.8 B 65.8 52 A
Douglas On WB 8 Merge 64.1 20.6 C 64.8 12.1 B

Douglas On to Industrial On WB9 Basic 66.1 20.3 C 66.5 11.1 B
Industrial On WB 10 Merge 63.9 229 C 64.5 16.9 B
Industrial On to Town Center Off WB 11 Basic 65.2 22.5 C 66.5 15.2 B
Town Center Off WB 12 Diverge 61.2 239 C 61.5 16.4 C

Town Center Off to Town Center On WB 13 Basic 64.7 21.2 C 65.0 14.9 B
Town Center On WB 14 Merge 71.5 15.4 B 71.6 11.0 A

Town Center On to Study Limit WB 15 Basic 65.0 16.9 B 65.0 12.1 B
B A

66.7/17.0




Capacity Analysis Results - 01-30-18

TABLE 6. FREEWAY CAPACITY ANALYSIS RESULTS - 2045 FUTURE CONFIGURATION (SPUI)

Segment

Facility (Average Speed (mph) / Travel Time (mins.)

68.2/6.8

56.5/8.2

Segment ID Segment No. Type Avg. Speed Avg. Speed Density
(mph) (mph) (pc/mi/ln)
Study Limit to Town Center Off EB1 Basic 71.1 16.8 B 68.9 25.4 C
Town Center Off EB2 Diverge 71.1 16.8 B 26.2 64.6 F
Town Center Off to Town Center On EB3 Basic 64.6 21.5 C 33.4 59.2 F
Town Center On EB 4 Merge 63.5 22.4 C 36.5 56.6 F
Town Center On to Industrial Off EBS Basic 65.6 21.6 C 62.0 33.1 F
Industrial Off EB 6 Diverge 61.0 233 B 62.5 33.1 F
Industrial Off to Douglas Off EB7 Basic 66.5 16.7 B 65.4 29.5 D
Douglas Off EBS8 Diverge 62.7 17.7 B 50.1 45.0 D
Douglas Off to Douglas On EB9 Basic 68.6 7.8 A 68.1 16.9 B
Douglas On EB 10 Merge 66.1 10.6 B 50.1 45.0 D
Douglas On to Anderson Off EB 11 Basic 69.5 10.1 A 63.9 313 D
Anderson Off EB 12 Diverge 65.0 10.8 B 63.5 31.6 D
Anderson Off to Anderson On EB 13 Basic 69.4 9.0 A 69.2 22.8 C
Anderson On EB 14 Merge 66.1 9.9 A 63.4 26.1 C
Anderson On to Study Limit EB 15 Basic 70.4 9.3 A 70.4 23.5 C
B F
M

WB - 2045 Traffic Volumes on Future Configuration (SPUI) - AM/PM Peak Hour Results

Facility (Average Speed (mph) / Travel Time (mins.)

64.9/72

652/72

Study Limit to Anderson Off WB 1 Basic 69.4 20.7 C 69.4 9.8 A
Anderson Off WB 2 Diverge 65.7 22.8 C 65.5 11.3 B
Anderson Off to Anderson On WB 3 Basic 69.3 19.2 C 69.3 9.2 A
Anderson On WB 4 Merge 61.4 29.4 D 65.4 12.5 B
Anderson On to Douglas Off WB 5 Basic 68.0 26.5 D 69.5 10.9 A
Douglas Off WB 6 Diverge 63.7 28.3 C 65.8 12.4 A

Douglas Off to Douglas On WB 7 Basic 65.7 16.9 B 65.8 8.5 A
Douglas On WB 8 Merge 50.1 45.0 D 50.1 45.0 C

Douglas On to Industrial On WB9 Basic 64.5 30.2 D 64.5 19.0 C
Industrial On WB 10 Merge 60.3 34.8 D 61.8 28.7 D
Industrial On to Town Center Off WB 11 Basic 61.7 34.0 D 65.7 259 C
Town Center Off WB 12 Diverge 60.9 34.5 E 61.6 28.8 D

Town Center Off to Town Center On WB 13 Basic 64.7 29.5 D 64.7 24.6 C
Town Center On WB 14 Merge 63.9 24.5 C 64.6 21.4 C

Town Center On to Study Limit WB 15 Basic 65.0 21.8 C 65.0 18.8 C
C B




Operational Analysis

General observation of the analysis results for both study years indicates that most intersection levels of
service are very similar to those determined in the existing configuration analysis. There is some slight
increase of traffic at the S.E. 29" and Douglas Boulevard intersection, the Douglas Boulevard and
Interstate 40 interchange, and the Lancer Gate and Douglas Boulevard intersection due to the elimination
of ramps at the Industrial Boulevard interchange. The increase in traffic is minor and only results in a

slight increase of delay at these intersections.

Following are observations of the additional near and over capacity operations (beyond what was
discussed in the existing analysis) within the study area made from the 2017 future configuration models
and analysis:

e If the SPUI were in operation today, the traffic operations would be good during both peak hours
with minimal queuing.

o The removal of the east-oriented ramps at the Industrial Boulevard interchange improves
operations by lowering delay at the ramp intersections, however signalization should still be
considered at the eastbound off-ramp intersection.

e [-40 Mainlines — the addition of through lanes would greatly improve operations in both

directions during both peak hours. All segment operations are “C” or better.

The analyses conducted under the 2045 traffic conditions on the future configuration reflected the same
traffic patterns as previously described but with higher volumes. Following are observations of the
additional near and over capacity operations (beyond what was discussed in the existing analysis) within
the study area made from the 2045 future configuration models and analysis:

e The overall SPUI operates well during the a.m. peak hour, however the eastbound right-turn
movement is shown to operate at a level of service “E.” This is due to the high volume of traffic
to Tinker Airforce Base in the morning period.

e The main SPUI intersection is expected to operate at a level of service “F” by 2045 but all other
movements are expected to be good.

e Douglas Boulevard and S.E. 29" Street — the high volumes of traffic and limited capacity at the
intersection results in significant queuing. Of primary concern is the amount of expected queuing
for the northbound direction. Queues will likely extend south of the SPUI intersection, resulting
in queues along the ramps.

e Douglas Boulevard and Lancer Gate — the increased volume at the gate as a result of the east-
oriented ramp removals at Industrial Boulevard is anticipated to result in levels of service “F”

during both peak hours.
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Operational Analysis

e [-40 Mainlines — the addition of the through lanes handles the 2045 traffic well. Operations are
expected to be at levels of service “D” or better during both peak hours with the exception of at
the Town Center Drive off-ramp in the westbound direction during the a.m. peak hour which is

expected to operate at a level of service “E.”

5.3  Existing Configuration with 6 Lanes on Interstate 40

Results of the analysis of the existing configuration are documented in Tables 7 and 8.

The initial analyses conducted under the 2017 existing traffic conditions on the existing configuration
indicated that there are some existing deficiencies in the study transportation network, at both the arterial
and freeway levels. During the review process, the Oklahoma Department of Transportation requested
that additional analyses be conducted assuming Interstate 40 already had a six-lane cross-section. The
results of these additional analyses shows improved capacity along Interstate 40 due to the additional

lanes.

6.0 VISSIM ANALYSIS (REVISIONS WILL BE SUBMITTED WITH FINAL AJR)

An additional operational analysis of the transportation network located within the study area was
conducted using VISSIM, 9.0 which is a software package for modeling and optimizing traffic operations
within a transportation network. This software has the ability to model and simulate traffic patterns gives
the programmer to modify the traffic patterns to best reflect real-world conditions. Many traffic variables
can effect traffic flow at a local level including local driver behavior, local lane changing decisions,
varying speed conditions, etc. In other models, these variables are often set to some default level of

assumptions and the model cannot be properly catered (i.e. calibrated) to fit local conditions.

This powerful model has the ability to develop comprehensive calculations of computational results based
on real-world and observed conditions to project how different modifications to the transportation
network will affect the traffic flow and operations. These results from the model can then be used in
tandem with methodologies of the latest edition of the Highway Capacity Manual to determine estimated

operational levels of service using the same methodology described in the previous section of this report.

VISSIM analyses both along the interstate and at the intersections located within the study area were

conducted for the a.m. and p.m. peak hours. The analyses were conducted for the following scenarios:
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Capacity Analysis Results - 03-22-18

Segment

Segment ID Segment No. Type Avg. Speed Avg. Speed Dens.ity
(mph) (mph) (pc/mi/ln)
Study Limit to Town Center Off EB1 Basic 66.7 24.0 C 47.1 46.5 F
Town Center Off EB2 Diverge 71.1 16.8 B 30.2 51.8 F
Town Center Off to Prev. Lane Drop EB3 Basic 64.6 21.5 C 28.6 63.3 F
Prev. Lane Drop to Town Center On EB 4 Basic 64.6 21.5 C 26.9 66.2 F
Town Center On EBS Merge 63.5 22.4 C 275 67.1 F
Town Center On to Industrial Off EB6 Basic 65.6 21.6 C 26.7 68.5 F
Industrial Off EB7 Diverge 61.0 233 C 24.7 72.3 F
Industrial Off to Industrial On EB8 Basic 66.5 16.7 B 194 82.7 F
Industrial On to Douglas Off EB9 Weaving 53.5 15.4 B 18.8 45.0 F
Douglas Off to Douglas On EB 10 Basic 65.8 8.7 A 64.1 13.8 B
Douglas On EB 11 Merge 65.1 10.8 B 61.8 252 D
Douglas On to Anderson Off EB 12 Basic 69.5 10.1 A 69.5 21.7 C
Anderson Off EB 13 Diverge 63.5 11.1 B 61.9 252 D
Anderson Off to Anderson On EB 14 Basic 69.4 9.0 A 69.1 15.6 B
Anderson On EB 15 Merge 66.1 9.9 A 64.8 18.7 B
Anderson On to Study Limit EB 16 Basic 70.4 9.3 A 70.4 16.2 B
Facility (Average Speed (mph) / Travel Time (mins.) 66.3/7.2 B 44.1/10.8 F
WB - 2045 Traffic Volumes on Existing + Extra I-40 Lane - AM/PM Peak Hour Results

Study Limit to Anderson Off WB 1 Basic 69.4 20.6 C 69.4 9.8 A
Anderson Off WB 2 Diverge 64.3 233 D 64.0 11.6 B
Anderson Off to Anderson On WB3 Basic 69.3 19.2 C 69.3 9.2 A
Anderson On WB 4 Merge 60.9 29.6 D 64.8 12.6 B
Anderson On to Douglas Off WB 5 Basic 68.0 26.5 D 69.5 10.8 A
Douglas Off WB 6 Diverge 64.8 27.8 D 66.1 12.4 B
Douglas Off to Douglas On WB 7 Basic 65.8 19.0 C 65.8 8.9 A
Douglas On to Industrial Off WB 8 Weaving 20.9 45.0 F 20.3 45.0 F
Industrial Off to Industrial On WB9 Basic 62.6 242 C 62.6 16.9 B
Industrial On WB 10 Merge 62.0 29.6 D 62.2 26.4 D
Industrial On to Town Center Off WB 11 Basic 65.8 272 D 65.8 232 C
Town Center Off WB 12 Diverge 60.9 30.1 D 61.6 26.6 D
Town Center Off to Town Center On WB 13 Basic 64.7 23.7 C 64.7 22.0 C
Town Center On WB 14 Merge 64.6 21.1 C 64.8 19.8 C
Town Center On to Study Limit WB 15 Basic 65.0 18.5 C 65.0 17.2 B
Facility (Average Speed (mph) / Travel Time (mins.) 62.0/7.6 F 59.8/7.8 F




Capacity Analysis Results - 03-27-18

Segment

Segment ID Segment No. Type Avg. Speed Avg. Speed Dens.ity
(mph) (mph) (pc/mi/ln)
Study Limit to Town Center Off EB1 Basic 71.6 14.8 B 66.6 24.1 C
Town Center Off EB2 Diverge 71.6 11.1 B 71.0 17.0 B
Town Center Off to Prev. Lane Drop EB3 Basic 65.0 14.3 B 64.0 23.0 C
Prev. Lane Drop to Town Center On EB 4 Basic 65.0 14.3 B 64.0 23.0 C
Town Center On EBS Merge 64.8 14.6 B 63.0 24.5 C
Town Center On to Industrial Off EB6 Basic 66.5 143 B 64.5 23.8 C
Industrial Off EB7 Diverge 60.4 15.7 B 62.7 24.4 C
Industrial Off to Industrial On EB8 Basic 66.5 10.2 A 65.5 21.8 C
Industrial On to Douglas Off EB9 Weaving 58.7 8.7 A 52.2 23.1 C
Douglas Off to Douglas On EB 10 Basic 65.8 5.6 A 65.8 17.4 B
Douglas On EB 11 Merge 65.4 6.8 B 63.1 229 C
Douglas On to Anderson Off EB 12 Basic 69.5 6.4 A 68.1 20.4 C
Anderson Off EB 13 Diverge 63.3 7.1 B 62.8 22.1 C
Anderson Off to Anderson On EB 14 Basic 69.4 5.6 A 69.4 15.7 B
Anderson On EB 15 Merge 66.4 6.2 A 65.1 17.2 B
Anderson On to Study Limit EB 16 Basic 70.4 59 A 70.3 15.9 B
Facility (Average Speed (mph) / Travel Time (mins.) 67.7/7.0 A 659/72 C
WB - 2017 Traffic Volumes on Existing + Extra I-40 Lane - AM/PM Peak Hour Results

Study Limit to Anderson Off WB 1 Basic 69.4 14.5 B 69.5 5.9 A
Anderson Off WB 2 Diverge 64.3 15.7 C 63.6 6.4 B
Anderson Off to Anderson On WB3 Basic 69.5 14.0 B 69.5 5.5 A
Anderson On WB 4 Merge 63.6 19.6 C 65.2 7.2 B
Anderson On to Douglas Off WB 5 Basic 69.0 18.4 C 69.5 6.7 A
Douglas Off WB 6 Diverge 65.9 19.2 C 66.0 7.0 B
Douglas Off to Douglas On WB 7 Basic 65.8 15.7 B 65.8 5.7 A
Douglas On to Industrial Off WB 8 Weaving 523 21.5 C 552 11.1 B
Industrial Off to Industrial On WB9 Basic 66.1 20.3 C 66.5 11.1 B
Industrial On WB 10 Merge 63.6 23.0 C 64.1 17.0 C
Industrial On to Town Center Off WB 11 Basic 65.2 22.5 C 66.5 152 B
Town Center Off WB 12 Diverge 61.2 239 C 61.5 16.4 C
Town Center Off to Town Center On WB 13 Basic 64.7 21.2 C 65.0 14.9 B
Town Center On WB 14 Merge 71.6 14.4 B 71.6 10.1 A
Town Center On to Study Limit WB 15 Basic 65.0 16.9 B 65.0 12.1 B
Facility (Average Speed (mph) / Travel Time (mins.) 66 /7.1 B 66/7.1 A




Operational Analysis

e 2017 Existing Configuration
e 2045 Existing Configuration
e 2045 Future Configuration

The 2017 existing configuration analyses were used to calibrate and validate the model. Once the models
were built, metrics such as queue lengths, delay, and travel time were recorded in the field and the models
were then modified to properly reflect the traffic operations that were observed in the field throughout the

study area. The calibration data and comparisons have been included in the appendix.

The 2045 existing configuration analyses were then conducted within the calibrated model. This provides
an idea of how the transportation network within the study area is expected to operate in 2045 if no

improvements were made at any location.

Finally, the 2045 future configuration analyses were conducted by modifying the calibrated existing
configuration models to reflect all proposed roadway and intersection modifications. The calibrated 2045
future configuration models, being catered to local conditions, then give the best representation of how

the transportation network is expected to operate in 2045 under future conditions.

One indication of how well the transportation system is operating is by measuring the GEH statistic. The
GEH statistic was used in the VISSIM process to determine if all the vehicles that were entering a certain
segment within the study area under any given scenario are also leaving that segment. If this was not
happening then it would be indication that there is a restriction, or bottleneck somewhere in the
transportation network. Table 9 is a summary of the GEH calculations for the existing configuration.

Table 10 is a summary of the GEH calculations for the future configuration.

Additional metrics that have been extracted from the model for purposes of this report are number of
stops and delay from a number of points in transportation system. Summary Table 11 details the number
of stops and amount of delays per vehicle between points as identified on Figure 8 under the existing

configuration.
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Table 9. GEH Results for Existing Configuration

2017 Existing AM 2017 Existing PM 2045 Existing AM 2045 Existing PM
Data Measurements Volume | Simulation Volume Simulation Volume | Simulation Volume | Simulation
NO. Location Input (C) | Output (M) | GEH Input (C) | Output (M) | GEH | Input (C) | Output (M) | GEH | Input (C) | Output (M) | GEH
1(1-40 EB Entry 2600 2573 0.5 3940 3759 2.9 3920 3884 0.6 5990 3362 38.4
2|1-40 EB Weave 1735 1714 0.5] 3870 3470 6.6 2815 2763 1.0 5705 3308 35.7
3|1-40 EB End 1015 1000 0.5] 2740 2500 4.7 1615 1514 2.6 3935 2382 27.6)
4|EB On from Industrial 75 80 0.6 365 387 1.1 85 88 0.3 425 412 0.6
14|1-40 WB Entry 2470 2486 0.3 1005 972 1.0 3673 3334 5.7 1818 1690 Sl
15(1-40 WB Weave 3610 3619 0.1] 1890 1930 0.9 5418 4175| 17.9 3278 2299 18.5]
16{1-40 WB End 3600 3595 0.1] 2570 2625 L.l 5468 4251 17.5 4073 3152 15.3
17|WB Off to Industrial 315 301 0.8| 75 71 0.5] 325 248 4.5 85 53 3.9
21(SB2WB Ramp 810 825 0.5] 435 467 1.5 1380 784 18.1 735 576 6.2
22(WB2NB Ramp 245 252 0.4 150 155 0.4 425 363 3.1 255 71 14.4]
23|EB2SB Ramp 455 449 0.3 270 251 il.2) 770 747 0.8 460 263 10.4
24(NB2EB Ramp 55 48 1.0 345 299 2.6 90 83 0.8 590 366 10.2]
31|WB2SB Loop 325 313 0.7 75 69 0.7 550 425 5.7 130 44 9.2
32|NB2WB Loop 260 273 0.8| 540 565 1.1 440 451 0.5] 920 695 7.9
33|EB2NB Loop 380 355 1.3 790 713 2.8 645 640 0.2] 1345 750 18.4]
34|SB2EB Loop 140 142 0.2] 245 255 0.6 240 195 3.1 425 298 6.7
101|SE29 EB WO Douglas 430 416 0.7 1095 1071 0.7 645 626 0.8 1700 1431 6.8
102(SE29 WB EO Douglas 1020 1021 0.0 730 717 0.5] 1605 716 26.1 1195 981 6.5
103|Douglas SB NO SE29 1240 1289 1.4 1185 1227 .2 2040 1300( 18.1 1985 1409 14.0
104(Douglas NB SO 140 675 687 0.5] 1550 1510 1.0 1030 1030 0.0 2655 1872 16.5]
105|29th EB EO Douglas 500 482 0.8 1175 1091 2.5 680 619 2.4 1930 1371 13.8
106(SE29 WB WO Douglas 880 842 13 695 654 1.6 1320 741 18.0 1195 822 11.7|
107|Douglas SB SO 140 1330 1350 0.5] 930 926 0.1] 2220 1750( 10.5 1585 1071 14.1]
108|Douglas NB End 790 763 1.0 1480 1421 1.5 1335 1195 3.9 2345 1509 19.0|
109|Douglas SB SO Lancer 800 790 0.4 1475 1458 0.4 1470 1149 8.9 2275 1341 22.0
110({Douglas NB SO Lancer 1080 1052 0.9 990 965 0.8 1545 1529 0.4 1905 1694/ 5.0
111|Lancer EB 120 122 0.2 1175 1141 1.0| 155 155 0.0 1535 634 27.4]
112|Lancer WB 1055 1032 0.7| 70 69 0.1] 1420 1236 5.0 95 75 2.2
113|TC NB SO 140 65 66 0.1 5 7 0.8 85 86 0.1 5 7 0.8
253|TC SB SO 140 430 520 4.1 0 9 4.2| 815 780 1.2 0 133 16.3]
254|SE29 EB WO TC 230 236 0.4] 825 847 0.8 370 372 0.1 1290 1331 1.1
255|SE29 WB WO TC 610 599 0.4 535 535 0.0 945 897 1.6 800 802 0.1]
256|TC SB NO SE29 70 72 0.2 225 219 0.4] 80 83 0.3 255 255 0.0
257|TC NB NO 140 90 89 0.1] 335 301 1.9 100 90 1.0 385 313 3.9
258|SE29 WB EO TC 830 858 1.0 620 642 0.9 1295 1268 0.8 970 998 0.9
259|SE29 EB EO TC 240 244 0.3 1020 925 3.0 395 374 1.1I 1590 1350 6.3
260[SE29 EB WO Indus. 765 733 1.2 1250 1243 0.2 715 693 0.8| 1490 1418 1.9
261(SE29 WB WO Indus. 925 910 0.5] 1035 1013 0.7| 995 631 12.8 1365 1015 10.1]
262|Hruskocy SB SO 140 1310 1292 0.5] 425 386 1.9 1512 1276 6.3 370 233 7.9
263 [Hruskocy NB SO 140 420 392 1.4 1315 1319 0.1 460 424 17 1515 1542 0.7
264|Ander. SB SO 140 235 224 0.7 425 396 1.4 335 139 12.7 605 426 7.9
265(Ander. NB SO 140 445 406 1.9 285 262 1.4 630 606 1.0 405 367 1.9
266|Ander. SB NO 140 615 628 0.5 280 269 0.7 875 205 28.8 395 396 0.1
267[Ander. NB NO 140 265 278 0.8 665 611 2.1 385 401 0.8| 945 722 7.7
* Bold indicates Entry points
GEH Statistic Guidelines
GEH<5.0 GEH

Acceptable Fit

5.0 <= GEH <= 10.0 Caution: possible model error or bad data

GEH >10.0

Unacceptable

M = output traffic volumes from the model (vph)
C = input traffic volumes (vph)




Table 10. GEH Results for Future Configuration

2045 SPUI AM 2045 SPUI PM
Data Measurements .
Location . . . .
NO. Volume [ Simulation Volume | Simulation
Input (C) |Output (M)[ GEH | Input (C) | Output (M)| GEH
1/1-40 EB Entry 3920 3889 0.5 5990 3415| 37.6
2|1-40 EB Indus. to Douglas 2730 1934 16.5 5280 2019 54.0
3|[1-40 EB End 1615 1255 9.5 3995 2031 35.8
14(1-40 WB Entry 3675 3667 0.1 1820 1783 0.9
15(1-40 WB Doug. to Indus. 5095 4402 10.1 3195 2724 8.7
16(1-40 WB End 5468 4201 18.2 4073 3392 11.1
21|SPUI EBL 645 432 9.2 1345 505 27.6
22|SPUI EBR 770 497| 10.8 460 175 16.0
23|SPUI WBL 815 752 2.3 160 152 0.6
24|SPUI WBR 485 448 1.7 310 298 0.7
31|SPUI NBL 440 445 0.2 920 637 10.1
32|SPUI SBL 267 230 2.3 502 375 6.1
33|SPUI NBR 148 149 0.1 958 760 6.8
34|SPUI SBR 1380 776 18.4 735 583 5.9
101|SE29 EB WO Douglas 672 667 0.2 1777 1413 9.1
102|SE29 WB EO Douglas 1605 911| 19.6 1195 965 7.0
103|Douglas SB NO SE29 2040 1421| 14.9 1985 1463 12.6
104|Douglas NB SO 140 1088 934 4.8 3003 1601| 29.2
105|SE29 EB EO Douglas 680 523 6.4 1195 1316 34
106|SE29 WB WO Douglas 1380 955( 12.4 1230 917 9.6
107|Douglas SB SO 140 2485 1930f 11.8 1615 1117 13.5
108|Douglas NB End 1335 1121 6.1 2345 1590 17.0
109|Douglas SB SO Lancer 1470 1112 10.0 2275 1643 14.3
110|Douglas NB SO Lancer 1545 1529 0.4 1905 1625 6.7
111|Lancer EB 215 203 0.8 1885 1429 11.2
112|Lancer WB 1685 1387 7.6 125 90 3.4
113|TC NB SO 140 85 86 0.1 5 7 0.8
253|TC SB SO 140 815 765 1.8 0 137 16.6
254|SE29 EB WO TC 370 372 0.1 1290 1331 1.1
255[SE29 WB WO TC 945 891 1.8 800 806 0.2
256|TC SB NO 140 80 83 0.3 255 255 0.0
257|TC NB NO 140 100 86 1.5 385 312 3.9
258|SE29 WB EO TC 1295 1268 0.8 970 998 0.9
259|SE29 EB EO TC 375 375 0.0 1590 1332 6.7
260(|SE29 EB WO Indus. 715 693 0.8 1490 1348 3.8
261|SE29 WB WO Indus. 997 710 9.8 1367 1052 9.1
262 |Hruskocy SB SO 140 1247 994 7.6 340 191 9.1
263|Hruskocy NB SO 140 402 363 2.0 1165 1154 0.3
264|Ander. SB SO 140 355 303 2.9 605 367 10.8
265|Ander. NB SO 140 630 606 1.0 405 367 1.9
266|Ander. SB NO 140 875 870 0.2 395 396 0.1
267|Ander. NB NO 140 385 399 0.7 945 663 9.9
* Bold indicates Entry points
GEH Statistic Guidelines 2(M — C)?
GEH<5.0 GEH = SYEY
5.0 <= GEH <=10.0 +
GEH > 10.0 M = output traffic volumes from the model (vph)

C = input traffic volumes (vph)
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Table 11. Vissim Simulation Delay Report, Existing Conditions
2017 AM Peak Hour 2017 PM Peak Hour 2045 AM Peak Hour 2045 PM Peak Hour
Number Location Distance (ft.)| Stop (#/veh.) |Total (s./veh)|Stop (#/veh.) [Total (s./veh)|Stop (#/veh.) [Total (s./veh)| Stop (#/veh.) |Total (s./veh)

1 Eastbound to Northbound 4218 0.3 6.0 7.6 49.3 7.8 55.6 15.6 255.1
2 Southbound to Eastbound 4000 0.0 14 1.9 14.9 0.4 5.5 4.2 57.0
3 Northbound to Westbound 3332 0.2 3.6 0.1 4.0 0.9 23.0 5.8 114.5
4 Westbound to Southbound| 3689 0.2 3.7 0.1 2.0 0.4 7.5 120.6 606.4

Figure 8. VISSIM Measurement Points for Existing Configuration

For example, point 1 is described as “Eastbound to Northbound” in Table 11. It can be seen in the

summary table that during the a.m. peak hour, the number of stops expected from eastbound Interstate 40

to northbound Douglas Boulevard is 0.0 and the amount of delay is 4.8 seconds per vehicle.

Summary Table 12 details the number of stops and amount of delays per vehicle between points as

identified on Figure 9 under the future (SPUI) configuration.

Table 12. Vissim Simulation Delay Report, SPUI Conditions

2045 AM Peak Hour 2045 PM Peak Hour
Number Location Distance (ft.)| Stop (#/veh.) |Total (s./veh)|Stop (#/veh.) [Total (s./veh)
1 Eastbound to Northbound 2656 2.6 104.4 11.9 513.0
2 Southbound to Eastbound 2730 1.0 47.9 1.2 60.1
3 Northbound to Westbound 3084 0.8 31.4 3.7 141.9
4 Westbound to Southbound 2419 5.1 148.1 0.7 35.7
T-2281B 12 March 30, 2018
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Figure 9. VISSIM Measurement Points for Future Configuration

7.0 SUMMARY

Traffic Engineering Consultants, Inc. (TEC) was retained to conduct an operational analysis for of the
interchange of Douglas Boulevard and Interstate 40 located in Midwest City, Oklahoma. The 2045
projected design traffic volume data for the interchange was provided by ODOT to be utilized for the
study.

TEC conducted capacity analysis on the freeway segments utilizing HCS Facilities, and capacity analysis
on the intersections utilizing Synchro 9, both under 2014 and 2045 design traffic conditions. An

additional analysis was conducted using PTV VISSIM simulation software to verify results.

It was determined from an analysis of the results and a comparison amongst alternatives that if the “no
build” option is chosen then significant break down in operations will occur along the Interstate 40
mainline, along all of the study arterials, and within the weave areas on the eastbound collector-distributor

road and on northbound Douglas Boulevard.

T-2281B 13 March 30, 2018



Operational Analysis

Widening Interstate 40 to six total lanes and the removal of the weave sections between the Industrial
Boulevard and Douglas Boulevard ramps will help traffic flow in 2045 significantly. The proposed
design for the Douglas Boulevard and Interstate 40 interchange is a SPUL. SPUI’s are designed to handle

large amounts of turning traffic.

In the case of this interchange, there are projected to be extremely high volumes making turning
movements to and from Interstate 40 in addition to a large amount of through traffic along Douglas
Boulevard. The SPUI handles most of the traffic well, with the exception of the eastbound left-turn
movement during the p.m. peak hour. This is capacity issue is expected to occur around 2040 and will

only occur during a short period of the p.m. peak hour.

The most significant capacity deficiency highlighted through the various analyses is the Douglas
Boulevard and S.E. 29" Street intersection. There are currently high volumes of traffic through this
intersection and the traffic volumes are expected to grow. It is seen in the VISSIM analysis that the
queuing as a result of this intersection extend the length of S.E. 29" Street, the Interstate 40 mainlines and

Douglas Boulevard within the study area.

T-2281B 14 March 30, 2018
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APPENDIX C

NO BUILD FREEWAY FACILITY ANALYSIS












APPENDIX D

DOUGLAS BOULEVARD AND S.E. 29™ STREET
INTERSECTION ALTERNATIVES




































APPENDIX E

HIGHWAY COLLISION DATA









































































































































































































































































































APPENDIX F

CRASH PREDICTION EVALUATION REPORTS
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