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EXECUTIVE SUMMARY

Section 111 of Title 23, United States Code (23 USC 111) requires that proposed new or
revised Interstate access to be approved by the Federal Highway Administration (FHWA)
before such access modifications can be made. FHWA’s interest is to maintain and provide
the highest level of service in terms of safety and mobility. Adequate control of access is
critical to providing safety and proper level of traffic operation on the Interstate Highway
System, therefore; FHW A national policy has instituted rules and regulations guiding any
new access points or proposed changes to existing access points on the Interstate Highway
System to meet the eight (8) requirements published in their policy.

The access justification requested is the revision of the existing Interstate Highways 35 and
240 interchange in Oklahoma City, OK. This is an old interchange with outdated design,
lack of proper acceleration and deceleration lanes, exit and entrance loop ramps with tight
radii. During the past decade, this interchange has experienced substantial traffic growth
due to the continuous developments in this area. The traffic growth and design deficiencies
have all contributed to the problems that this interchange has been experiencing in recent
years.

A team comprised of representatives from Oklahoma Department of Transportation
(ODOT), FHWA, the City of Oklahoma City, Oklahoma City Metropolitan Planning
Organization, and consulting engineers studied the interchange area. Data were supplied
by ODOT and traffic forecasts were prepared using the regional travel demand model
(City/MPO). Interchange alternatives were developed and evaluated with public input
provided at public meetings and through comments received via mail services.

An Environmental Assessment (EA) for this interchange has been prepared. Alternatives
have been screened out through the environmental process and the preferred alternative has
been identified by the EA. The Interstate access analysis showed that a three (3) level
partial cloverleaf system interchange configuration would best meet the purpose and need
for an updated interchange at this location. All eight policy requirements for revised
Interstate access are satisfied and are detailed in this report.

The exact project schedule has not been established. For the analysis in this report, the
“Opening Day” for the proposed interchange is set for year 2020, and the design year is set
for year 2040.
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INTRODUCTION

This Interchange Access Justification Report (AJR) documents a request to FHWA for an
access revision to 1-35 and 1-240 interchange in Oklahoma County. The AJR has been
prepared in accordance with criteria outlined in the Federal Register of February 11, 1998,
and addresses all the requirements.

[-35 traverses Oklahoma from north to south connecting the Kansas City (Missouri),
Wichita (Kansas), Oklahoma City (Oklahoma), and Dallas/Fort Worth (Texas)
metropolitan areas. Within Oklahoma County, I-35 serves not only the long-distance
national traffic, but also the commuters from the greater Oklahoma City area and the
regional freight movements. The existing urbanized full cloverleaf system interchange that
connects the two high volume Interstate Highways 35 and 240 in Oklahoma City,
Oklahoma County, is an old interchange with outdated design. The interchange is also
known as the Crossroads Interchange, due to the adjacent Crossroads Mall located in the
northeast quadrant. Heavy traffic volumes, inadequate interchange design (lack of proper
acceleration and deceleration lanes, exit and entrance loop ramps with tight radii) have
contributed to the problems that this interchange has been experiencing in recent years.

The Oklahoma Department of Transportation (ODOT) has been studying and evaluating
this interchange since 1988. Operational and safety improvements, economic
developments, environment impacts, highway project-management, public involvement,
costs impacts on institutions that provide ancillary services to highways,...etc., have all
been considered in developing alternative configuration alignments for this interchange
and all are noted on the National Environmental Policy Act (NEPA) documents.

The preferred interchange configuration for this location is a three (3) level partial
cloverleaf system interchange. All entrance and exit ramps are designed on the right side
of the highway. The interchange maintains single exit with the exception of eastbound I-
240 where two (2) exits are needed to provide for the northbound and southbound I-35
movements. The two (2) loop ramps in the NW and SE quadrants provide the westbound
[-240 to southbound I-35 and the eastbound I-240 to northbound I-35 connections,
respectively. The two (2) directional flyovers provide the northbound I-35 to westbound I-
240 and the southbound I-35 to eastbound [-240 movements. The other four (4) basic
interchange movements are through directional ramps.

The Interstate Highway 35 mainline consists of six (6) basic lanes and it is already
constructed on its present alignment. The Interstate Highway 240 with six (6) basic lanes
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will be reconstructed on a partially new alignment which is shifted south where it crosses
I-35 to provide more space on the heavily developed northeast quadrant of the interchange.

The proposed interchange configuration will provide the eight (8) primary basic
movements according to the American Association of State Highway and Transportation
Officials (AASHTO) Design Standards Interstate System, which is essential to a system
interchange. All the entrance/exit ramps are properly designed to provide safe and
acceptable merge and diverge. The proposed interchange design meets or exceeds the latest
edition of AASHTO “A Policy on Geometric Design of Highways and Streets” guidelines
and design criteria.

The intent of this report is to justify that the proposed improvements are truly needed for
this location. The results of the traffic operational analyses on the existing facility are a
good indication of the poor traffic operation of the interchange especially during the peak
hours of operation. The existing accident rate throughout the interchange, which exceeds
the current average accident rate for an urbanized full access control facility, is another
indication of the problems that this interchange is experiencing. The new interchange
configuration will provide acceptable safety and traffic operation.

The current total programmed estimated cost for the proposed improvements (Right-of-
Way, Utilities, Design, Construction, and Traffic Control) is $132,049,475.00.
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Requirement 1: EXISTING FACILITIES

“The need being addressed by the request cannot be adequately satisfied by existing interchanges to the
Interstate, and/or local roads and streets in the corridor can neither provide the desired access, nor can
they be reasonably improved (such as access control along surface streets, improving traffic control,
modifying ramp terminals and intersections, adding turn bays or lengthening storage) to satisfactorily
accommodate the design-year traffic demands (23 CFR 625.2(a)).”

The Interstate Highway 35 (I-35) and Interstate Highway 240 (I-240) in Oklahoma County
are connected via a full cloverleaf system interchange. The interchange was designed and
constructed in 1960s. The area surrounding the interchange has developed throughout the
years. This location is one of the crowded urbanized area in Oklahoma City. High traffic
volumes, inadequate interchange design, lack of proper acceleration and deceleration lanes,
and loop ramps with small radii have all contributed to the problems that this interchange
is currently experiencing. The existing project location is shown on Exhibit (1).

ODOT has studied and evaluated this interchange since 1988. Extensive traffic operational
analyses have determined that the travel demands for the project area and the interchange
in the future would be over capacity unless additional lanes were added to the existing
facility. Additional lanes were recently constructed on I-35. The basic number of through
lanes is three each direction. The area around the interchange and along I-35 towards
Oklahoma City is very dense and saturated. The Department is well aware that the
likelihood of additional lane or lanes on I-35 is very low due to the lack of right-of-way
and high cost. The Department has also been evaluating other routes east and west of 1-35
between the City of Norman and Oklahoma City to reduce traffic congestion on I-35 in this
area.

The 24-hour raw traffic for the project area mainlines, interchange ramps and intersections
were counted by ODOT in 2013. This raw traffic data was processed by ODOT to develop
the 2013 balanced traffic data (the annual average daily traffic (AADT), morning and
evening (AM-PM) peak hour traffic volumes along mainlines, ramps, and intersections)
for the existing and proposed interchange configurations. The balanced 2013 traffic
volumes were forecasted to the future 2040 design year for the existing and proposed
interchange configurations based on the travel parameters (trip generation, trip distribution,
mode choice, and traffic assignment), land use and future developments. The travel
parameters data was obtained from the regional Metropolitan Planning Organizations
(MPOs) and the Association of Central Oklahoma Governments (ACOG) serving
Oklahoma City that account for future land use plans in the surrounding suburbs within the
Oklahoma City Area Regional Transportation Study (OCARTS). The forecasted 2040
design year traffic volumes were adjusted to develop capacity restraint assignments in
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order to approximate equilibrium solution by capturing the trip delay caused by flow
congestion. The flow congestion of a route is determined by the route’s operational flow
volumes to capacity ratio (v/c) reflecting the route’s performance, which is also described
through notion of level of service in Highway Capacity Manual.

The existing 2013 AADT and the AM-PM peak hour traffic volumes, the forecasted
capacity restrained 2040 AADT and the AM-PM peak hour traffic volumes, and their
corresponding Annual Average Daily Truck Traffic (AADTT) and Truck Percentage of
Design Hourly Volume (TDHV) for the existing interchange configuration for the
mainlines and ramps are shown on Exhibits (2) through (4) respectively.

The latest version of the Highway Capacity Software (HCS 2010) was utilized for the
freeway analysis. The HCS is approved by the FHWA as a guide for evaluating freeways
(Capacity, Operation, and Planning). The capacity analysis provides the measures of the
traffic volume that a given facility can accommodate. The intent of the analysis is to
estimate the maximum amount of traffic that can be accommodated by a facility while
maintaining desired operational qualities.

The quality of traffic operation or concept of level-of-service (LOS) is defined in the
Highway Capacity Manual (HCM) as a qualitative measure which describes operational
conditions in terms of such factors as vehicular speed and travel time, freedom to
maneuver, traffic interruptions, comfort and convenience, highway geometry, and safety.
The qualitative traffic operation of a facility is measured by a set of six defined levels of
service. These six levels of service are given letter designations from “A” to “F” with level
of service “A” representing the best operating conditions (Free Flow, Open Space
Movement) and “F” representing the worst operating conditions (Severe Congestion,
Traffic Jam).

Basic Freeway Segment -- Highway Capacity Manual defines basic freeway segments as
those freeway segments that are outside the influence of merging, diverging, or weaving
maneuvers. A basic freeway segment can be characterized by three performance measures:
density in passenger cars per mile per lane (pc/mi/ln), space mean speed in miles per hour
(mi/h), and the ratio of demand flow rate to capacity (v/c). Because speed is constant
through a broad range of flows and the v/c ratio is not directly discernible to road users
(except at capacity), the service measure for basic freeway segment is density. Table (1)
shows the LOS thresholds for basic freeway segments.
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LOS Density (pc/mi/In)
A <1l
B >11-18
C > 18-26
D >26-35
E >35-45
IF > 45
Table (1)

The HCM operational analysis does not accurately calculate the density and speed once
freeway segment demand exceeds capacity and does not depict any values for them.

Freeway Merge and Diverge Segments — Freeway merge and diverge segments occur
primarily at on-ramp and off-ramp junctions with the freeway mainline. They can also
occur at major merge or diverge points where mainline roadways join or separate.
Merge/diverge segment LOS is defined in terms of density for all cases of stable operation
(LOS A-E). LOS F exists when the freeway demand exceeds the capacity of the upstream
(diverges) or downstream (merges) freeway segment, or where the off-ramp demand
exceeds the off-ramp capacity. LOS for merge and diverge areas is based on density
(pc/mile/lane) within the merge or diverge influence areas. The LOS thresholds for merge
and diverge areas are shown in Table (2).

LOS Density (pc/mi/ln) Comments
A <10 Unrestricted operations
B > 10-20 Merging and diverging maneuvers noticeable to drivers
C >20-28 Influence area speeds begin to decline
D > 28-35 Influence area turbulence becomes intrusive
E > 35 Turbulence felt by virtually all drivers
F Demand exceeds capacity Ramp and freeway queues form
Table (2)
ACCESS JUSTIFICATION REPORT Page 6
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Freeway Weaving Segment — Weaving is generally defined as the crossing of two or more
traffic streams traveling in the same direction along a significant length of highway without
the aid of traffic control devices (except for guide signs). Weaving segments are formed
when merge segments are closely followed by diverge segments. “Closely” implies that
there is not sufficient distance between the merge and diverge segments for them to operate
independently. LOS in a weaving segment is related to the density (pc/mile/lane) in the
segment. Table (3) provides LOS threshold criteria for weaving segments on freeway,
collector-distributer (C-D) roadways, and multilane highways.

Freeway Weaving Weaving Segments on Multilane
LOS Segments Highways or C-D Roadways
Density (pc/mi/ln)

A 0-10 0-12

B >10-20 >12-24

C >20-28 >24-32

D > 28-35 >32-36

E > 35 >36

F Demand exceeds capacity

Table (3)

When a ramp junction or major merge/diverge area involves lane additions or lane drops
at the junction, freeway capacity must be checked both immediately upstream and
downstream of the ramp influence area. The capacity of the ramp roadway should always
be checked against the demand flow rate on the ramp. Ramp-freeway junction capacity
check (i.e., demand exceeds capacity: v/c is greater than 1.00) results in LOS F. Table (4)
offers Capacity of Ramp Roadways (pc/h) based on ramp free flow speed.
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Ramp FFS Capacity of Ramp Roadway (pc)
Str (mi/h) Single-Lane Ramps Two-Lane Ramps
> 50 2,200 4,400
> 40-50 2,100 4,200
>30-40 2,000 4,000
>20-30 1,900 3,800
>20 1,800 3,600
Table (4)

The results of HCS freeway analysis on the existing interchange configuration utilizing
the 2013 and capacity restrained 2040 traffic volumes are shown on exhibits (5) and (6)
respectively. These results are based on the following input assumptions that were
consistent with the existing conditions,

* Peak Hour Factor (PHF) 0.92

e Terrain Level

o [-35, 1-240 Free Flow Speed (FFS) 69.6 mph
* Directional Ramps Free Flow Speed 45 mph

* Loop Ramps Free Flow Speed 25 mph

To simplify the comparison of the level-of-service analyses for 2013 and capacity
restrained 2040 traffic volumes, the results are tabulated and provided in Table (5)
through Table (7).

The 2013 operational analyses indicate that the overall level of traffic operation for the
interchange during the peak hours of traffic is poor. The results show the interchange
ramps and weaving sections along both 1-35 and I-240 operate at poor levels of service.
The analyses and observation show that the existing conditions do not provide a

necessary safe access and required level of operation. The 2040 operational analyses on
the existing conditions also indicate that the traffic operations will continue to be poor, if
improvements are not considered for the existing interchange.
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Exhibit (2)
2013 TRAFFIC DATA
EXISTING CONDITIONS

XXXX AADT
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PREPARED FOR:

. O\ OLSSON -

ASSOCIATES

Oklahoma Department
of Transportation

Page 10







	1.1
	1.2
	1
	2
	3
	4

