Project 73845 - 1-15/Tropicana Interchange Feasibility Study

MEMORANDUM: INTERIM CONCEPTS

INTRODUCTION

During the initial project screening and throughout the development of project concepts, alternative
concepts - which could temporarily improve operations of I-15 and/or Tropicana interchange and the
vicinity - were screened from the potential ultimate alternative(s) selection. This memo presents the
interim concepts to be considered for immediate or near-future implementation.

The interim concepts are provisional until ultimate improvements can be constructed. Until the I-
15/Tropicana interchange is complete, implementation of interim concepts could offer positive benefits
for the period between present day and project completion.

All interim concepts consider that the Project NEON construction will reconfigure 1-15’s Express Lanes
and General Purpose (GP) lanes to conform to the Southern Nevada High Occupancy Vehicle (HOV)
Study update configuration.

ALTERNATIVE CONCEPT IDENTIFICATION

An initial concepts memo was provided to NDOT that described a number of improvements that could
be considered for implementation or further study. NDOT management requested that the following
concepts be evaluated further for interim implementation.

NB I-15 Lane Configurations: Presented in the initial concept memo as “Reconfigure I-15 Lanes”, two
different interim NB lane configurations were identified for further evaluation. The two concepts have
been refined and are as follows.

e Interim Option 1 - 11-foot lanes under Tropicana (4 GP + 1 HOV + 1 CD on-ramp/auxiliary).

- As named, the configuration proposes to reduce the width of the lanes on I-15 to 11-feet in
order to not require immediate replacement of the Tropicana overpass structure. This
allows for the lane configuration proposed by Project NEON to fit under the bridge along
with an auxiliary lane from the northbound CD entrance to Spring Mountain. The widths of
the lanes could be widened back to 12-foot after passing under the Tropicana Bridge.

e Interim Option 2 — 12-foot lanes under Tropicana (3 GP + 1 HOV + 1 CD on-ramp/auxiliary).
- The configuration proposes to reduce the number of GP lanes on I-15 in advance of the
northbound CD road entrance, using 12-foot lanes for all lanes. The CD road entrance
would be an auxiliary lane to Spring Mountain.

SB CD Road Choice Lane Split at I-15/CC-215: This concept was identified in the initial concepts memo
as the “SB CD Choice Lane”, and has been further evaluated to determine the potential benefit of
implementation. While this option was presented as a potential initial concept, the concept has been
further refined as an interim solution that will need to be expanded once Clark County improves CC-215
westbound from the I-15 Interchange to Decatur.
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EVALUATION/ANALYSIS METHODOLOGY

The traffic operations analysis was performed based on the methodology described in Highway Capacity
Manual (HCM 2010). HCS 2010 Facility module was used for the analysis of basic freeway, on and off-
ramps (Merge/Diverge) and weaving segments. Microsoft Excel spreadsheet/hand calculations were
performed when HCS software did not provide adequate results. The LOS was used as a performance
measure for evaluating the options. The following exhibits from HCM 2010 provide the criteria for
determining the LOS. Analyses are used for comparative purposes only and the LOS provided is not
intended to reflect the actual LOS of I-15 or the CD roads. Methodology specifics are noted further in
the individual option discussions.

HCM 2010 Exhibit 11-5 P i » -
LOS Criteria for Basic Freeway Segments % %__:["f: ,f’ % - Y \\
LOS Density (pc/mi/In) 50 7 - /‘H,\
A <11 ':E Los A ,,/ toss " Losc -’ LOS’D/,// Lof’E/,/’/
B >11-18 gw P
C >18-26 o § ﬁf’&@@’é@v@,@“?/ LosF
D >26-35 ol S B
E >35-45
: W HCM 2010 EXHIBIT 11-6
Demand exceeds capacity P  E———
F 545 0 Ogﬁ e R P 2,000 2,500
Flow Rate (pc/h/In)
HCM 2010 Exhibit 12-10
LOS for Weaving Segments
Density (pc/mi/ln)
LOS Weaving Segments on
Freeway Weaving Segments Multilane Highways or C-D
Roadways
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
HCM 2010 Exhibit 13-2
LOS Criteria for Freeway Merge & Diverge Segments
LOS Density (pc/mi/In) 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
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CONCEPT DISCUSSION

NB I-15 Lane Configurations

The Project NEON Design-Build Project will reconfigure the I-15 mainline lanes, resulting in a lane
configuration of 1 HOV lane and 4 GP lanes from Silverado Ranch to the Spaghetti Bowl (US95/US93 and
I-15 system to system interchange). Analysis has shown that improvement to the I-15 operations in the
vicinity of Tropicana is possible if the existing northbound CD road entrance ramp is reconfigured.
Currently, the existing CD road entrance ramp to I-15 consists of a merge taper ramp entrance prior to
the Tropicana bridge structure. The intent of both NB I-15 lane configurations interim options is to
provide an extension of the northbound CD road as an auxiliary lane to Spring Mountain. Both options
were evaluated using HCS 2010 Facility Module which is based on HCM methodology. The results
provide a comparative analysis of the Project NEON lane configuration with a merge taper entrance
from the CD against each of the proposed options.

Traffic Analysis of the existing condition (CD ramp entrance) was evaluated with HCS for the interim
configuration. The analysis consist of basic freeway, merge/diverge and weaving configuration. Figure 1
provides the NB I-15 traffic volumes, lanes and HCS results that include speed, density and LOS.

FIGURE 1: NO BUILD ANALYSIS RESULTS 2020 Volumes AM (PM) Peak

V = 6450 (5420) V= 8150 (6860) V = 10040 (9600) (v=8710(8270) |
N=4GP N=4GP N = 4GP+20NR+10FR N=5GP
$=39(47) - S=22(14) $=40(42) — $=63(63)
D= 38(26) D= 78(87) D= 43 (40) D= 21(15)
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V = Volume

N = Number of Lanes
5 =Speed (mph)

D = Density (pc/mi/ln)

Assumption: 2020 No-Build has 1HOV + 4 GP lanes

Interim Option 1 - 11-foot lanes NB under Tropicana

Using the space offered by reducing I-15’s lane widths while also reducing the existing outside shoulder
and eliminating the 3-foot HOV buffer, Interim Option 1 proposes six 11-foot lanes passing under the
existing bridge at Tropicana. The distance between the median barrier and the east bridge abutment is
73 feet. This space allows the six 11-foot lanes, a 2-foot left shoulder, and a 5-foot right shoulder. The
evaluation assumed that the HOV lane would remain 12-foot wide, so elimination of the buffer is
required to maintain more than a 2-foot outside shoulder. Exhibit 1 is provided for reference and shows
a graphical depiction with all lanes of 11-foot width and no HOV buffer.
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The limits of the 11-foot lanes would only need to extend to the taper distance on either side of the
Tropicana Bridge. Exhibit 2 shows the approximate limits of 11-foot lane width. Design exceptions
would be required for the reduced lane and shoulder widths.

The CD Ramp entrance will extend as an auxiliary lane all the way to the point that the outside lane
terminates into the Spring Mountain exit ramp. To alleviate a necessary 3 lane weave from the
Tropicana entrance ramp to I-15, the existing two-lane entrance ramp is reduced to a single lane ramp
that is an auxiliary lane to Flamingo. Tropicana to I-15 road users will need to make a 1 lane ramp to
freeway (RF) weave between Tropicana and Flamingo to avoid being trapped into exiting at Flamingo.
The configuration was tested with both a single-lane and a two-lane exit at Flamingo as illustrated in
Figures 2 and 3.

The single-lane exit at Flamingo provided poor LOS in the weave area between the NB CD and the
Tropicana entrance ramp compared to a two-lane exit due to the road users pre-positioning for the
freeway to ramp (FR) weave. Traffic analysis for Interim Option 1 was evaluated using HCS. Figure 2
provides the NB I-15 traffic volumes, lanes and HCS results that include speed, density and LOS. Figure 3
provides the same data, but with a single-lane exit ramp to Flamingo.

Schematic of 1 lane off -ramp versus 2 lanes off -ramp at Flamingo
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FIGURE 2: INTERIM OPTION 1 ANALYSIS RESULTS 2020 Volumes AM (PM) Peak
(Dual exit to Flamingo)
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FIGURE 3: INTERIM OPTION 1 ANALYSIS RESULTS 2020 Volumes AM (PM) Peak
(Single Exit to Flamingo)
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Interim Option 2 — 12-foot lanes under Tropicana

Interim Option 2 proposes to reduce the number of GP lanes on I-15 to 3 prior to adding a lane for the
NB CD road entrance ramp as an auxiliary lane to Spring Mountain. Under the Tropicana bridge, this
option would effectively not change the width of the proposed Project Neon layout and matches the
existing shoulders and buffers. The outside GP lane on I-15 would end approximately 1500 feet south of
the existing CD road entrance ramp location. The CD ramp would enter the outside lane as its own lane
and continue northbound as the 4™ GP lane. Exhibit 3 depicts the approximate limits of the lane drop
and taper.

This configuration was also tested with both a single-lane and a two-lane exit at Flamingo, with similar
results.

Traffic analysis for Interim Option 2 was evaluated using HCS. The network consists of 5 segments for
analysis because of the lane reduction on the mainline before CD entrance. Figure 4 provides the NB |-
15 traffic volumes, lanes and HCS results that include speed, density and LOS. Figure 5 provides the
same data, but with a single-lane exit ramp to Flamingo.

Page 8 of 16



R/W

N DR.

DEAN- MART

== ————————-=

L
>
<
<
()
Z
L
O
<
T

EXIST. BRIDGE COLUMNS

ALIBABA LN.

e

DRO%; oUTSE G

~ FRANK SINATRA DR. — —
i 3

111117

EXIST. BRIDGE COLUMNS

MANDALAY BAY

LR LR LR L LR s s
BN N N

T

RD.

2180"

RENO AVE.

L e

- LEGEND -

I:I - CD LANE
I:I - HOV LANE

I:l — ENTRANCE LANE

—t

PRELIMINARY

UBJECT TO_ REVISION

STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION

INTERSTATE 15 AND
TROPICANA AVENUE INTERCHANGE
FEASIBILITY STUDY

EXHIBIT 3:
12-FOOT LANE TAPER LIMITS




Project 73845 - 1-15/Tropicana Interchange Feasibility Study

FIGURE 4: INTERIM OPTION 2 ANALYSIS RESULTS 2020 Volumes AM (PM) Peak
(Dual exit to Flamingo)
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FIGURE 5: INTERIM OPTION 2 ANALYSIS RESULTS 2020 Volumes AM (PM) Peak

(Single exit to Flamingo)
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NB I-15 Summary of Results
Table 3 gives a segment by segment comparison of the four HCS analysis LOS results. AM (PM)

TABLE 3: ANALYSIS RESULTS

Analysis Segment

Interim Option | SEGMENT1 | SEGMENT 2 | SEGMENT 3 | SEGMENT 4 | SEGMENT 5
No Build NA E(D) F(F) F(E) c(B)
1 (dual) NA c(C) c(C) E(D) D(C)
1 (single) NA D(C) F(F) F(F) C(B)
2 (dual) c(C) E(D) E(D) E(C) D(C)
2 (single) E(C) F(F) F(F) E(E) C(B)

Both options will require restriping I-15 partially or fully, with option 2 having the least impact. In order
to preserve the number of lanes on I-15, Option 1 with a dual exit to Flamingo is recommended. In
order to restripe I-15 in the northbound direction, milling of the full width pavement is recommended so
that ghost striping effects are eliminated. The area just beyond the merging of freeway traffic and I-15
on-ramp from Tropicana has 3 GP lanes. This is less than the total of 5 lanes minus 1 lane of the merging
roadways, presenting lane balance violations. In addition, the number of approach lanes is greater than
the total number of lanes past the exit point at Spring Mountain and one less the number of off-ramp
lanes at Spring Mountain. With the recommended option, existing lane balance issues will still be
present between Tropicana entrance and Flamingo/Spring Mountain exit ramps.

As noted in the Initial Concepts Memo, anticipated costs are approximately $S2 Million, if constructed as
its own project. Combining the improvements with Project NEON may result in a reduced overall cost for
this individual work.
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SB CD Choice Lane

The initial concepts memo identified the choice lane at the 1-15/1-215 split on the southbound CD road
as a potential enhancement to existing conditions. This concept added a third lane on the CD road just
south of the existing UPRR bridge structure and includes a ramp fork, sending two lanes in both [-215
and I-15 directions. The intent is to improve the operations of this section of the CD road as it
experiences substantial congestion and delays. The concept was presented as shown in Exhibit 4.

Valley View Boulevard

Added Lane
., WBCC-215

Dean Martin Drive

Since tHAt.time, NDOT has requested additional analysis of the SB CD choice lane configuration. The
evaluafion.aow includes consideration of two diverging locations, one at the I-15/1-215/CC-
anothec_p;_?wthe [-215/CC-215 split. Two geometric configurations have been preparet"fo? ti
one thateafries two tanes toward westbound CC-215 with an option ramp to 1-215 (Exhibit 5J. The other
configuration splits the two-lane section into one-lane ramps at the second diverge point (Exhibit 6).

Both configurations could also extend north to Russell Road’s entrance ramp, creating an auxiliary lane
from Russell to the I-15/1-215 interchange. Doing so would provide approximately 3000 feet of distance
for vehicles to weave and pre-position for their desired destination. For simplicity’s sake, opening the
third lane beyond the UPRR bridge was developed for the exhibits and analysis.

In order to provide traffic analysis that accurately simulates the operations of the existing ramp
and either of the proposed improvements, a micro simulation would be required. In lieu of that, the
design team approached the macro analysis using HCS/HCM methodology in order to evaluate the
existing conditions against the proposed. This approach gives an approximation of each, but analysis of
finer details was not possible. Ultimately, both analyses yield the same results due to limitations of the
analysis method.
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NDOT provided updated traffic volumes for the SB CD and Russell Road ramps to perform the HCS
analysis of the ramp configuration. Since the AM volume had some error (due to malfunction of count
station), only the PM volumes were used for analysis which was the worst case scenario as well. The
volumes for the CD road and Ramps are shown in Table 4.

TABLE 4: CD AND RAMP VOLUMES

Location 2014 PM | 2020 PM
SBCD (North of I-15 & I/CC-215 split) 2280 2360
SBCD to I/CC-215 2040 2110
SBCD to I-15 240 250

In order to determine the LOS for the existing and proposed lane configuration, densities were
calculated using Equation 13-26 from HCM 2010 (page 13-27) for major diverge condition. The equation
is shown below;

DMD =0.0175 (VF/N)

Dwp = Density in the major diverge influence area

ve = Demand flow rate upstream of major diverge influence area (pc/h)
N = Number of lanes approaching the major diverge

Using the two-lane ramp, comparative LOS values increased considerably. The densities for the worst
case (PM peak-hour) for 2014 and 2020 and are shown in Table 5 along with the LOS. These were
compared with the no-build condition for both year (2014 & 2020) and are shown in Table 6.

TABLE 5: DENSITY CALCULATIONS FOR SB CHOICE LANE SPLIT

Major Diverge Density Calculation

Year Ve N | Dwp LOS
2014 PM Build 2280 3 13.3 B
2020 PM Build 2360 3 13.8 B

TABLE 6: SB CD CHOICE LANE SPLIT LOS

SB CD & I-15/215 Split LOS
Location 2014 | 2020
PM PM
No-Build F F
Build B

No-Build LOS was determined
using HCS software

The concept presents several opportunities with respect to observed operational deficiencies and
potential operational enhancements at the I-15/1-215 split. However, as stated in the initial concept
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memo, even though the specific improvements shown in the CD Choice Lane concept are meritorious,
the operational issue at the split is compounded by further operational issues on westbound CC-215.
Traffic analysis performed during the [-15 South Design-Build project determined that without
correction to CC-215 deficiencies, the system to system movement performance would be degraded.
Once improvements to CC-215 are completed west to Decatur (and beyond), it is expected that this split
will cause delays to system to system users.

The backup congestion on the SB CD is not only due to the diverging off-ramp. A majority of the
congestion is due to bottle necking of the existing 1-lane ramp to CC-215. The existing CC-215 traffic
from the SB CD is over 2000 vehicles per hour which exceeds the capacity of a single-lane exit and hence
performs at LOS F. The proposed 3-lane SB CD with a 2-lane ramp to I/CC-215 will increase the capacity
and improve the LOS. Also, because the |-15 SB traffic from the SB CD is less than 1400 vph, the SB CD
has a higher likelihood of improved performance.

In discussion with NDOT Traffic Operations Division, extending the choice lane as a drop lane as shown
in Exhibit 5 may not enhance operations of the ramp. NDOT has experienced a similar situation on the |-
80/US395 interchange where the additional lane length has degraded ramp performance. Utilizing single
lane ramps at the second split as shown in Exhibit 6 will require drivers to pre-position for their desired
destination, allowing traffic through the split to move without having to merge/weave. Without a
micro-simulation - and given NDOT’s experience on 1-180/US395 where the proposed solution increased
delay as opposed to reducing it - the configuration shown in Exhibit 6 is recommended for
consideration. When Clark County begins to design improvements to CC-215 westbound, NDOT should
consider coordinating with them to extend two lanes further west.

CLOSING AND STUDY SUMMARY

This memo addressed operational analysis of interim concepts identified during the I-15 and Tropicana
Interchange Study. The interim concepts potentially provide operational enhancements of the existing |-
15 and Tropicana interchange and of I-15 in the vicinity of the interchange.

CA Group has performed a screening of these concepts and further evaluated the feasibility and
compatibility of each with the current I-15 mainline configuration, planned improvements on Tropicana,
existing deficiencies in traffic operations and potential benefits of implementing these concepts.

CA Group recommends implementation of Interim Option 1 — 11-foot lanes under Tropicana (4 GP + 1
HOV + 1 CD on-ramp/auxiliary) as an intermediate solution to I-15 congestion until the Tropicana bridge
is lengthened. Initial project cost is estimated to be close to S2M.

CA Group’s initial recommendation for additional study of the SB CD Choice Lane has been reviewed
further as part of this interim concepts memo. NDOT is encouraged to coordinate with Clark County’s
plans to improve CC-215 westbound to Decatur to determine whether improvements of the SB CD are
feasible at this time. It is estimated that the improvements to the fork area and ramp represent an initial
project cost of $2.8M to $3.4M.

Page 16 of 16





