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NCDOT STIP 1-4400/1-4700: 1-26 Widening (Buncombe & Henderson Counties)
Purpose and Need Traffic Analysis Technical Memorandum Addendum

EXECUTIVE SUMMARY

1. Introduction

HNTB North Carolina, PC has been contracted by the North Carolina Department of
Transportation (NCDOT), to develop base and future year traffic capacity analyses for NCDOT
State Transportation Improvement Program (STIP) Project 1-4400/1-4700, 1-26 Widening in
Buncombe and Henderson Counties. The analyses for the base and future design year
scenarios will be used to develop the environmental documentation required by the National
Environmental Policy Act (NEPA).

For the purposes of the environmental document, it was decided in a project scoping meeting
on August 15, 2012 and through coordination with NCDOT that the base year scenario would
use a base year of 2011 and the future design year scenario would be for the year 2040. In this
meeting, a project study area was also defined that would satisfy the requirements of NEPA and
potential Interchange Modification Report (IMR) requirements for the Federal Highway
Administration (FHWA). Separate No-Build and Build Alternative traffic capacity analyses were
conducted for both the 2011 base year and 2040 design year. Figure 1 shows the project study
area for the traffic analyses. Appendix A contains all figures described in this report.

The NCDOT STIP 1-4400/1-4700 Purpose and Need Traffic Analysis Technical Memorandum
was completed by HNTB in September 2013 and studied three alternatives: the No-Build
Alternative, the Build 6-Lane alternative, and the Build 8-Lane Alternative. The September 2013
report recommended that consideration should be made in the design of 1-4400/1-4700 to
examine an eight-lane facility for a portion of the 1-26 corridor and transition to a six-lane facility
for the remainder of the corridor. Based on the 2040 design year freeway system analysis
results, the most reasonable transition between a six-lane widening and eight-lane widening is
at the current US 25 (Asheville Highway) interchange, with eight lanes required north of this
location and six lanes required south of the interchange.

Therefore, this memorandum serves as an addendum to the NCDOT STIP 1-4400/1-4700
Purpose and Need Traffic Analysis Technical Memorandum (HNTB, September 2013) and
compares the No-Build alternative from the September 2013 report to an additional Build
Alternative: the Build 8/6-Lane Combination alternative. With this additional study, there are
three Build Alternatives that are being studied in the NEPA process, the two from the
September 2013 report (Build 6-Lane and Build 8-Lane alternatives) and the Build 8/6-Lane
Combination alternative from this addendum report.

This analysis addendum also contains detailed traffic microsimulation analyses for two locations
along the project study area corridor. |Initial results from the September 2013 technical
memorandum indicated that interchange improvements will be necessary at the US 25
(Asheville Highway) interchange to provide adequate traffic operations in this vicinity. Results
also indicated that additional detailed study was necessary for the I-26 southbound segment
between the Upward Road and US 25 (Flat Rock) interchanges to determine if proposed Build —
6 Lane and Build — 8 Lane designs would provide adequate traffic operations at this project
terminus.

2. Existing Conditions

The existing geometrics, intersection traffic control, and speed limits for existing freeway
network and roadways in the study area are shown schematically in Figures 2.1 to 2.3. Refer
to Executive Summary Section 2 of NCDOT STIP [1-4400/1-4700 Purpose and Need Traffic
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Analysis Technical Memorandum (HNTB, September 2013) for detailed information on existing
conditions in the project study area.

3. Capacity Analysis Methodology

Per standards for the preparation of capacity analyses for TIP projects used by the NCDOT
Congestion Management Section, and to ultimately satisfy requirements of an IMR for the
FHWA, the 1-4400/1-4700 project study area was analyzed using methodologies set forth in the
Highway Capacity Manual 2010 (Transportation Research Board, December 2010) and the
accompanying Highway Capacity Software 2010 (HCS Version 6.41) for freeway facilities and
unsignalized intersections. Signalized intersections were analyzed in Synchro Professional
Version 7. Results for AM and PM peak hour timeframes are given as a Level-of-Service (LOS)
for segments of freeway and intersections that correspond to a letter grade of LOS A through
LOS F. As noted in the September 2013 traffic analysis technical memorandum, in general,
LOS D is the minimum threshold for acceptable peak hour traffic operations on the freeway
segments and study area intersections, and was used as a benchmark in determining the
appropriate functional design geometrics for the 2040 analysis year.

Additional traffic microsimulation studies contained in this analysis addendum were completed
using the Caliper TransModeler software package Version 3.0. Methodologies for traffic
microsimulation development, calibration, and validation conform to NCDOT and FHWA
standards and are described in detail in Sections 9 and 10 of this report.

4. Development of Alternatives

Two alternatives were studied in this addendum report: the No-Build Alternative and the Build
8/6-Lane Combination alternative. The No-Build Alternative assumes no changes to the project
study corridor, other than the proposed Balfour Parkway interchange (FS 1214B), current
capacity improvements at the Upward Road interchange (STIP R-4430), and basic traffic signal
retiming by the 2040 design year as indicated in the September 2013 capacity analysis study.

The Build 8/6 Lane Combination Alternative studied in this addendum analysis assumes
mainline widening of the existing I-26 facility with two additional lanes in each direction between
the 1-40/1-240/1-26 system interchange and US 25 (Asheville Highway) and one additional lane
in each direction between US 25 (Asheville Highway) and the US 25 system interchange. This
alternative was specifically developed to address future capacity needs as determined in the
original traffic analysis technical memorandum.

This addendum analysis also addresses potential improvements and design considerations at
two locations along the I-26 project study corridor. Initial capacity analysis results indicate the
need for additional interchange improvements at the 1-25/US 25 (Ashville Highway) service
interchange. |Initial results were also inconclusive as to the effects of lane drops for 1-26
southbound at the southern project termini between the Upward Road interchange and the US
25 system interchange.

5. 2011 Base Year/2040 Design Year Traffic Volume Development

Peak hour traffic volume estimates for the 2011 base year and 2040 design year were
developed as previously indicated in Executive Summary Section 5 of the NCDOT STIP |-
4400/1-4700 Purpose and Need Traffic Analysis Technical Memorandum (HNTB, September
2013).

Because the Build 8/6 Lane Combination Alternative would exhibit the potential to experience
slightly different peak hour traffic volumes than the original Build-6 Lane and Build-8 Lane
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Alternatives, NCDOT TPB produced a traffic forecast expansion for this Alternative, submitted
December 16, 2013. Traffic volumes for the combination alternative were updated in all traffic
analyses presented in this technical memorandum addendum.

6. Capacity Analysis Results
Freeway Operations

The results from the HCS FreeVal analysis, shown in Table ES-2 for freeway segments,
indicate that traffic operations along northbound and southbound 1-26 in the project study area
are mostly acceptable (LOS D or better) for 2011 base analysis year No-Build conditions, with
the exception of 16 segments north of the NC 280 interchange that operate at a LOS E, given
the existing traffic forecast peak hour volumes and existing geometrics. The proposed capacity
expansion of a combination of six and eight travel lanes eliminates these deficiencies in the
2011 base year. There will be several changes to the 1-26 freeway segments due to the future
Balfour Parkway interchange in the 2040 design year.

Table ES-2. 1-4400/4700 Freeway Capacity Analysis Summary

Analvsis Number of Freeway Segments Operating at Given LOS
YeZtr Scenario in at Least One AM or PM Peak Hour
LOSA | LOSB LOS C LOS D LOS F
No-Build 0 16 36 16 16 0
2011 [ Build — 8/6 Lane 1 64 18 1 0 0
Combination
No-Build 0 0 15 19 53 7
2040 [ Build — 8/6 Lane 0 0 42 55 0 0
Combination

In general, the additional capacity provided by the 8/6 Lane Combination Alternative will provide
improved freeway operations along the 1-26 corridor in the 2040 design year, even though traffic
forecasts for the build alternative project daily traffic volumes increase along the facility because
of the capacity expansion. In the 2040 design year, 60 of the 94 analyzed freeway segments
are projected to be at or over capacity in the No-Build Alternative. The Build — 8/6 Lane
Combination Alternative eliminates these deficiencies in the 2040 design year. Additional traffic
microsimulation models were developed for this addendum study to verify and further explore
the potential causes of the reported deficient LOS E/F freeway segments for the Build — 8 Lane
and Build — 6 Lane Alternatives in the original traffic analysis technical memorandum.

Intersection Operations

The results from the HCS (unsignalized) and Synchro (signalized) intersections analyses
indicate that there are some traffic congestion issues at interchange ramp terminals in the
project study area in the 2011 base year, with these issues projected to increase in the 2040
design year peak hours. The Build 8/6 Lane Combination Alternative provides additional
interstate mainline capacity, but was not studied, for the purposes of this report, to add
improvements to mitigate any interchange ramp terminal operational issues except for the
service interchange at US 25 (Asheville Highway), where traffic microsimulation was utilized to
evaluate four potential interchange improvement designs at this location.

Table ES-3 provides intersection capacity analysis results for all signalized and unsignalized
intersections in the project study area for the 2011 and 2040 analysis years.
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Table ES-3. 2011 Base Year / 2040 Design Year Intersection Capacity Analysis Results

2011 Base Year

2040 Design Year

2) US 25 (Asheville Highway)
Northbound Ramps

3) US 25 (Asheville Highway)
Southbound Ramps

4) Future Balfour Parkway
Northbound Ramps

AM

47.1

21.8

. Peak - - - -
Intersections Hour | No-Build Build 8/6 Lane No-Build Build 8/6 Lane
LOS | Delay | LOS | Delay LOS |Delay | LOS | Delay
AM C 21.8 C 32.0 C 30.5 D 35.1
1) NC 146 SPUI Ramps PM | Cc | 215 | C 32.0 C 300 | C 337

161.1

126.7

PM

AM

m|o

77.6
162.9

g0

41.9
102.0

m|m

174.5
265.6

m|m

151.5
241.3

PM

AM

Olm

50.2
N/A N/A

m|m

N/A

57.6
N/A

m|m

259.8
18.6

m|m

217.3
27.3

PM

|

N/A N/A

N/A

N/A

© (@

16.0

0|0

27.1

5) Future Balfour Parkway AM N/A N/A N/A N/A B 15.8 B 18.7
Southbound Ramps PM N/A N/A N/A N/A B 18.3 C 23.8
*———
6) US 64 & AM E 65.2 D 37.7 E 62.7 E 76.0
Francis Road/Sugarloaf Road PM D 41.1 C 33.7 D 52.2 E 59.3

7)US 64 & AM B 13.9 B 11.2 B 15.2 B 16.4
I-26 Southbound Off Ram PM A 9.1 B 10.2 B 11.9 B 13.5
*———
8) US 64 & Carolina Village AM D 49.8 C 33.2 F 107.6 F 107.4
Road / Orr's Camp Road PM D 47.5 D 41.0 F 106.1 F 104.7
-— ./ _ | ___ . _____ |
9) Upward Road AM C 22.3 C 22.7 C 32.2 C 30.3
Northbound Ramps PM D 35.9 D 39.0 C 28.7 C 28.6
*———
10) Upward Road AM C 314 C 34.6 C 23.6 C 29.7
Southbound Ramps PM C 22.7 C 24.8 B 19.8 C 24.5
-\ . | |
11) Holbert Cove Road AM B 12.6 B 12.6 B 14.2 B 14.6
Northbound Ramps* PM B 12.2 B 12.2 B 15.0 B 14.5
I S S
12) Holbert Cove Road AM B 11.2 B 11.2 B 13.3 B 13.3
Southbound Ramps* PM B 11.0 B 11.0 B 13.0 B 13.0

Delay Measured in Seconds Per Vehicle. N/A - Not Applicable, i.e. intersection is non-existent
* - LOS/Delay Data is for worst-case critical stop-controlled movement
BOLD/ITALIC = Intersection/Approach/Movement that has Operational Deficiencies (LOS E or F)

7. Microsimulation Analysis

I-26/US 25 (Asheville Highway) Interchange

Existing Base Year 2011 AM and PM peak hour microsimulation models of the US 25 (Asheville
Highway) service interchange were developed using the TransModeler software package. After
successfully calibrating the models to existing field observed conditions, the model networks
were modified to test four (4) proposed initial design concepts — a diverging diamond
interchange (DDI), a displaced left-turn Interchange (DLT), a standard partial cloverleaf, and a
modified partial cloverleaf containing some design exceptions that allow a smaller interchange
footprint.

Measures of Effectiveness (MOES) such as travel speeds, delays, and queues were extracted
from the models (averages of 10 model runs for each scenario), and a comparison of the No-
Build Alternative and Build Alternatives for system operations is presented in Table ES-4.

October 2014 ES-5 H NTB



NCDOT STIP 1-4400/1-4700: 1-26 Widening (Buncombe & Henderson Counties)
Purpose and Need Traffic Analysis Technical Memorandum Addendum

Table ES-4. 2011 and 2040 No-Build to Build System-Level Comparison

Percent Improvement over No-Build Alternative

Vehicle Miles Vehicle Hours Mean System Total System

: : Analysis
Build Alternative | ", = Traveled (VMT) | Traveled (VHT) | Speed (mph) Delay (Hours)
AM PM AM PM AM PM AM PM
Peak Peak Peak Peak Peak | Peak Peak Peak
DD 2011 9% 21% -14% -8% 26% 30% -44% -38%
2040 92% 78% -77% -73% 468% | 380% -85% -83%
LT 2011 9% 21% -20% -20% 35% 50% -56% -63%

2040 97% 84% -85% -84% 731% | 686% -94% -95%

2011 13% 26% -18% -15% 37% 48% -60% -62%

Partial Cloverleaf
2040 105% 90% -87% -85% 873% | 735% -97% -96%

Partial Cloverleaf 2011 11% | 24% | -19% | -16% | 36% | 47% | -60% | -63%

(Design
Exception) 2040 103% 88% -87% -85% | 870% | 743% | -97% -96%

The data, and corresponding corridor and intersection-level analyses indicates that all four
design alternatives improve overall system and corridor performance in both peak hours for the
vehicle hours traveled, speed, and delay MOEs. However, the two partial cloverleaf designs
offer the most operational benefits, followed by the DLT and finally, the DDI. Based solely on
operational performance, the partial cloverleaf designs are recommended for further
environmental study to assess their impacts.

[-26 Southbound Merge/Diverge Area

The TransModeler software package was used to develop traffic microsimulation networks of
the 1-26 southbound corridor between the Upward Road southbound on-ramp and the US 25
(Flat Rock) off-ramp. This analysis was necessary to verify the initial FreeVal results from the
original Purpose and Need Traffic Analysis Technical Memorandum. FreeVal results indicated
that the Build Alternatives performed poorly at the southern terminus of the project for
southbound travel in the AM peak hour, with the 8-Lane Alternative performing worse than the
6-Lane alternative. Since FreeVal inputs cannot explicitly handle the actual geometrics of the 8-
Lane design (with inner lane drop), the area was tested in microsimulation.

2040 design year microsimulation results for all the Build Alternatives indicate that this area of I-
26 should operate much better than the initially reported FreeVal data indicated. Thus, any of
the Build Alternatives should provide adequate traffic operations for this particular area of the
project.

8. Summary and Recommendations

The 1-4400/1-4700 traffic capacity analysis addendum was completed to evaluate existing and
future peak hour traffic operations along 1-26 and its study area interchanges to determine if a
hybrid combination study alternative meets the purpose and need for the project. Three
alternatives were analyzed in the original September 2013 study — the No-Build Alternative and
the Six and Eight-Lane Widening Build Alternatives, and two alternatives were analyzed in this
addendum study — the No-Build Alternative and an Eight/Six Lane Combination Alternative.
Refer to Executive Summary Section 8 of the NCDOT STIP 1-4400/1-4700 Purpose and Need
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Traffic Analysis Technical Memorandum (HNTB, September 2013) for the summary and
recommendations pertaining to the original Six and Eight-Lane Widening Build Alternatives.

The following points summarize the results contained in this addendum report, along with
recommendations for two specific areas studied using traffic microsimulation software.

[-26 Mainline Analysis

The Build — 8/6 Lane Combination alternative assumes that 1-26 will be widened for an
additional travel lane in each direction from the 1-40/1-240/1-26 system interchange to the US
25 (Asheville Highway) interchange, and two additional travel lanes in each direction from
the US 25 (Asheville Highway) interchange to the US 25 system interchange. No specific
design details related to which side of the existing facility would be widened were assumed,
nor were any improvements assumptions made for necessary changes to existing overpass
/ underpass y-line facilities or interchange ramp terminals, except as described below.
Proposed design changes to existing ramp acceleration/deceleration lane lengths along 1-26
were included for the Build alternative in this study. Freeway operations results for this
alternative indicate that it would mitigate all 2011 base year operational deficiencies, along
with providing adequate capacity for all freeway segments along the corridor in the 2040
design year in both peak hours.

US 25 (Asheville Highway) Interchange Improvements Analysis

The No-Build Alternative has major operational issues in the 2040 design year, effectively
completely grid-locking the model network. All four Build alternatives offer operational
improvement in both the 2011 Base Year and 2040 Design Year, though the partial
cloverleaf options provide the most operational benefits.

[-26 Southbound Southern Project Termini Analysis

Generally, all three 1-26 design alternatives improve freeway densities in this section by 50
percent or more compared to the No-Build existing freeway and on-ramp/off-ramp
configuration. Density values reported from the Build alternative simulation runs, if
compared to HCM methodology LOS ranges and thresholds for basic freeway, ramp
merge/diverge segments, would equate to a LOS D or better in both peak hours in the 2040
design year. Therefore, any of the 1-26 Build Alternative current conceptual designs should
provide adequate peak hour traffic operations in the 2040 design year peak hours for this
segment of 1-26. This also serves to verify that the initial 2040 design year capacity analysis
results from FreeVal are not valid for this area.

One additional recommendation, based on freeway and intersection capacity analysis results
found in the original 1-4400/1-4700 capacity analysis report, and remaining unchanged from
findings in this study include:

Additional improvements may also be needed for the US 64 corridor signalized intersections
adjacent to the 1-26 interchange to prevent congestion impact to the interchange area.
These improvements may not necessarily be part of alternative designs for the 1-4400/I-
4700 project.
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1. INTRODUCTION

HNTB North Carolina, PC has been contracted by the North Carolina Department of
Transportation (NCDOT), to develop base and future year traffic capacity analyses for NCDOT
State Transportation Improvement Program (STIP) Project 1-4400/1-4700, 1-26 Widening in
Buncombe and Henderson Counties. The analyses for the base and future design year
scenarios will be used to develop the environmental documentation required by the National
Environmental Policy Act (NEPA).

For the purposes of the environmental document, it was decided in a project scoping meeting
on August 15, 2012 and through coordination with NCDOT that the base year scenario would
use a base year of 2011 and the future design year scenario would be for the year 2040. In this
meeting, a project study area was also defined that would satisfy the requirements of NEPA and
potential Interchange Modification Report (IMR) requirements for the Federal Highway
Administration (FHWA). Separate No-Build and Build Alternative traffic capacity analyses were
conducted for both the 2011 base year and 2040 design year. Figure 1 shows the project study
area for the traffic analyses. Appendix A contains all figures described in this report.

The 1-26 corridor between Asheville and Hendersonville currently experiences congestion and
gueuing along the freeway facility, and at several interchange ramp terminal intersection
approaches, during the AM and PM peak travel periods. Without mainline and interchange
ramp terminal/configuration capacity improvements, existing congestion will likely grow in the
future in both location and duration. This study analyzes the following existing interchanges
along the 1-26 corridor (north to south):

NC 191 (Brevard Road) — Exit 33

NC 146 (Long Shoals Road) — Exit 37

NC 280 (Airport Road) — Exit 40

US 25 (Asheville Highway) — Exit 44

US 64 (Four Seasons Boulevard) — Exit 49 (System Interchange)
SR 1783 (Upward Road) — Exit 53

US 25 — Exit 54 (System Interchange)

SR 1142 (Holbert Cove Road) — Exit 54

The study also analyzes 12 interchange ramp terminal and surface street intersections in the
vicinity of the locations listed above, as well as freeway segments throughout the 1-26 corridor.

This traffic capacity analysis technical memorandum addendum addresses issues related to the
No-Build and Build 8/6 Lane Combination Alternative scenarios and provides detailed
explanations of the tables and figures developed as a part of HNTB’s capacity analysis for the I-
26 project study area corridor. This memorandum incorporates intersection turning movement
volumes and freeway volumes for the study area as forecasted in the Project Level Traffic
Forecast Report: TIP Projects 1-4400 / 1-4700 / B-5178 / 1-5501 by the NCDOT Transportation
Planning Branch (TPB) dated February 2012.

The NCDOT STIP 1-4400/1-4700 Purpose and Need Traffic Analysis Technical Memorandum
was completed by HNTB in September 2013 and studied three alternatives: the No-Build
Alternative, the Build 6-Lane alternative, and the Build 8-Lane Alternative. This report
recommended that consideration should be made in the design of 1-4400/1-4700 to examine an
eight-lane facility for a portion of the 1-26 corridor and transition to a six-lane facility for the
remainder of the corridor. Based on the 2040 design year freeway system analysis results, the
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transition between a six-lane widening and eight-lane widening should be made at US 25
(Asheville Highway). Therefore, this memorandum serves as an addendum to the NCDOT
STIP 1-4400/1-4700 Purpose and Need Traffic Analysis Technical Memorandum. Content in this
addendum study compares the No-Build alternative from the September 2013 report to an
additional Build Alternative: the Build 8/6-Lane Combination alternative. With the additional
combination alternative, there are three Build Alternatives that are being studied in the NEPA
process, the two from the September 2013 report (Build 6-Lane and Build 8-Lane alternatives)
and the Build 8/6-Lane Combination alternative from this addendum report.

The addendum analysis also incorporates some additional design features not studied in the
original traffic analysis technical memorandum - recommended changes to existing
accelerations and deceleration lanes along 1-26, potential design improvements to the 1-26/US
25 Asheville Highway service interchange, and a more detailed study of potential effects of the
three proposed Build Scenarios at the US 25 system interchange southern project terminus for
the 1-26 mainline in the southbound direction.

2. EXISTING CONDITIONS

A detailed description of existing conditions along the 1-26 corridor, along with analyses of these
conditions is found in Section 2 of the NCDOT STIP 1-4400/1-4700 Purpose and Need Traffic
Analysis Technical Memorandum. No additional analyses or updates for this section of the
original report was made in this addendum study, other than to conduct field studies and gather
inputs for microsimulation model calibration for the US 25 Asheville Highway and 1-26
Southbound/US 25 System Interchange areas (see Sections 9 and 10 of this addendum
analysis).

3. CAPACITY ANALYSIS METHODOLOGY

As indicated and described in Section 3 of the NCDOT STIP 1-4400/I-4700 Purpose and Need
Traffic Analysis Technical Memorandum (HNTB, September 2013), evaluating traffic operations
on suburban arterials and uninterrupted flow freeway facilities is generally done by the
determination of level of service (LOS) criteria. LOS for intersections is determined by average
delay per vehicle, while LOS for freeway facilities is primarily determined by vehicular density of
a defined freeway segment, merge/diverge area or weaving section. Level of service letter
designations and criteria for arterial intersections (seconds of delay per vehicle) and for freeway
facilities (average density in passenger cars per mile per lane (pc/mi/ln)) are described in Table
1.

The results of this analysis are based on the LOS and delay procedures presented in the 2010
Highway Capacity Manual (HCM 2010). Methodologies for obtaining optimized signal timings
and conducting all freeway analyses are described in Section 3 of the NCDOT STIP 1-4400/I-
4700 Purpose and Need Traffic Analysis Technical Memorandum (HNTB, September 2013).

The traffic volume forecasts developed in the Project Level Traffic Forecast Report: TIP Projects
[-4400 / 1-4700 / B-5178 / 1-5501 by the NCDOT Transportation Planning Branch (TPB) dated
February 2012 and in the expanded forecast dated December 2013 were used as the basis for
analysis of the No-Build and Build 8/6 Lane Combination Alternative in this addendum report,
respectively. Appendix B contains the updated forecast results for the Build — 8/6 Combination
Alternative.
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Table 1. Intersection & Freeway Segment Level of Service (LOS) Characteristics

» Formation of unstable queues
» Stoppages for long periods of time because of traffic congestion

Intersection Freeway
Per Vehicle | Per Vehicle | Basic Freeway :

Level of Service Description Delay Delay Segment M\ilrgaev/“%v:rrgae/

Signal Stop Dens_ity Density (pc/mifln)

Control Control (pc/mi/ln)
LOS A
> Free flow <10.0 <100 0-11.0 <=10.0
» Freedom to select desired speed / maneuver is extremely high seconds seconds
» General level of comfort and convenience for motorists is excellent
LOSB
> Stable flow . _ 100-20.0 | 100-150 | 945 450 >10.0 — 20.0
» Other vehicles in the traffic stream become noticeable seconds seconds
» Reduction in freedom to maneuver from LOS A
LOSC
> Stable flow . o _ 200-350 | 15.0-250 | 154 55 >20.0 - 28.0
» Maneuverability/operating speed are significantly affected by other vehicles seconds seconds
» General level of comfort and convenience declines noticeably
LOS D
» High density but stable flow 350-550 | 25.0—350
> Speed and freedom to maneuver are severely restricted seconds seconds >26.0-35.0 >28.0-35.0
» General level of comfort / convenience is poor
» Small increases in traffic will generally cause operational problems
LOSE
» Unstable flow
> Speed reduced to lower but relatively uniform value 55.0-80.0 | 35.0-50.0 | .oy 459 >350
> Volumes at or near capacity level seconds seconds
» Comfort and convenience are extremely poor
» Small flow increases/minor traffic disturbances will cause breakdowns
LOSF
> Forced or breakdown flow _ > 80.0 > 50.0 Demand exceeds
> Volumes exceed roadway capacity seconds seconds >45.0 capacity

Transportation Research Board, Highway Capacity Manual. Washington, D.C.: National Research Council, 2010.
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To simplify the process of organizing analysis results for all No-Build Alternative and Build
Alternative scenarios, an identification scheme was developed for freeway segments and study
area intersections in the September 2013 traffic analysis memorandum. That same
identification scheme is used in this addendum report and is described in Section 3 of the
NCDOT STIP [-4400/1-4700 Purpose and Need Traffic Analysis Technical Memorandum
(HNTB, September 2013). Figures 2.1 to 2.3 shows the identification method schematically.
Any changes to these identification methods for changes in the future 2040 alternative network
is discussed in that section and shown on Figures 5.1 and 5.2.

3.1 Freeway Analysis Methodology

The initial procedure for freeway analysis input into the HCS 2010 freeway facility module
(FreeVal) involved the segmentation of the existing 1-26 freeway into 84 existing and 94 design
year segments in the project study area (42 and 47 in each direction, respectively). Segments
fall into the following categories — basic freeway segments, merge areas, diverge areas, and
weaving segments. Based on existing interchange spacing, no unconventional roadway
segments (as defined by HCM methodologies) exist or are projected to occur in the project
study area. Several additional segments were added for 2040 future year analyses, as the
future Balfour Parkway facility is planned to have a full-movement interchange with 1-26 in the
project study area corridor.

Refer to Section 3.1 of the NCDOT STIP 1-4400/1-4700 Purpose and Need Traffic Analysis
Technical Memorandum for details on geometric and traffic flow input parameters that were
entered in the HCS FreeVal software for each basic freeway segment as well as merging,
diverging, and weaving areas.

e For all freeway merge, diverge, and weaving segments along the existing 1-26 corridor,
additional consideration should be given in the design concepts for the Build alternatives
to lengthen any sub-standard acceleration and deceleration lanes to improve operations
and safety for traffic flow in these areas.

After inputs were entered into FreeVal and checked, output data for each segment was
collected for the segment density and corresponding LOS. In addition, system-wide information
(by freeway direction) from FreeVal was compiled and compared for the study alternatives.
Detailed output from FreeVal can be found in Appendix C.

3.2 Signalized Intersection Analysis Methodology

Signalized intersection capacity analyses were performed using Synchro Professional Software
Version 7.0 for all scenarios. Refer to Section 3.2 of the NCDOT STIP 1-4400/1-4700 Purpose
and Need Traffic Analysis Technical Memorandum for the signalized intersection analysis
methodology used in this addendum report.

2011 Build Alternative analyses and 2040 design year No-Build and Build analyses included
updates to Synchro inputs for several inputs including the following:

o Traffic volume updates for each alternative from traffic forecast breakouts

o Reoptimization of cycle lengths/splits/offsets for the 2011 Base Year Build alternatives —
holding this data constant between the alternatives for relevant comparison of Build
alternative impacts
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o Reoptimization of cycle lengths/splits/offsets for 2040 No-Build conditions. Further
reoptimization checks for the 2040 Build 8/6 Lane Combination Alternative scenarios

e Addition of potential future signalized ramp terminal intersections at the Balfour Parkway
future interchange with 1-26

o Permissible changes in signal phasing in situations where phase orders could improve
performance and complied with NCDOT policies/guidelines.

Synchro output, including both LOS and delay results for all analyses, is included in Appendix
D.

3.3 Unsignalized Intersection Analysis Methodology

Unsignalized intersection capacity analyses were performed using the HCS software module for
two-way stop-controlled intersections. There are two existing unsignalized, two-way stop-
controlled intersections in the project study area that were included in this analysis — located at
the interchange ramp terminals of 1-26 and Holbert Cove Road at the southern end of the
project study corridor. Inputs into this module include:

Direction of major street

Laneage for all approaches

Traffic Volumes for all approaches

Median Type (no median)

Peak Hour Factor (Assume 0.90)

Truck Percentages (Taken from Traffic Forecast — Duals+TTST/2 for peak hour)
Approach Grades

Detailed output from HCS for the unsignalized intersections can be found in Appendix E.

3.4 Traffic Microsimulation Methodology

See Sections 9 and 10 of this traffic analysis addendum for specific details related to the
process utilized to develop, calibrate, validate, and collect Measures of Effectiveness (MOES)
from the traffic microsimulation models.

4. DEVELOPMENT OF ALTERNATIVES

The following sections describe the alternatives analyzed in this addendum report. During the
project scoping process, it was agreed by all project stakeholders that two Build Alternatives (6
lane and 8 lane widening) would be compared to No-Build scenarios, which were studied in the
NCDOT STIP 1-4400/1-4700 Purpose and Need Traffic Analysis Technical Memorandum. As
previously noted, the September 2013 report recommended that consideration should be made
in the design of 1-4400/1-4700 to examine an eight-lane facility for a portion of the 1-26 corridor
and transition to a six-lane facility for the remainder of the corridor. Therefore, this
memorandum serves as an addendum to the NCDOT STIP 1-4400/1-4700 Purpose and Need
Traffic Analysis Technical Memorandum and compares the No-Build alternative from the
September 2013 report to an additional Build Alternative: the Build 8/6-Lane Combination
alternative. These two alternatives are discussed in detail below.
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4.1 No-Build Alternative

Refer to Section 4.1 of the NCDOT STIP 1-4400/1-4700 Purpose and Need Traffic Analysis
Technical Memorandum for details on the development of the No-Build Alternative.

4.2 Build Alternative — Widen 1-26 to Eight/Six Lanes

The proposed Build — 8/6 Lane Combination Widening alternative would add two additional
northbound and southbound travel lanes to 1-26 between the 1-40/1-240/1-26 system interchange
and the US 25 (Asheville Highway) interchange, and one additional northbound and southbound
travel lane between US 25 (Asheville Highway) and the US 25 system interchange. For the
purposes of the analysis, it is assumed that these lanes would add/drop at existing ramp
connections at the above named interchanges. The decision to transition the eight-lane
widening to six lanes at US 25 (Asheville Highway) was made based on analysis results and
recommendations from the initial capacity analysis documentation.

Similar to the initial capacity analysis study, no specific determination of whether the lanes
would be added to the inside or outside (or combinations thereof) of the existing 1-26 mainline
was made for this analysis. No specific assumptions regarding the need to
reconstruct/reconfigure any existing interchange ramp terminal intersections were made for this
analysis, except for the US 25 (Asheville Highway) service interchange as detailed in Section
9.0. In the original capacity analysis technical memorandum, no specific design modifications
for existing off-ramp or on-ramp auxiliary lane lengths were made — all existing auxiliary lane
lengths were maintained for the Build — 6 Lane and Build — 8 Lane Alternatives. In this analysis
addendum, changes to acceleration and deceleration lane lengths were made based on
preliminary roadway design information for the Build 8/6 Lane Combination Alternative.
Changes were made to adhere to current AASHTO and NCDOT roadway design criteria.

The proposed Build 8/6-Lane Combination Alternative laneage is shown on capacity analysis
results schematics for the 2011 and 2040 analysis years (detailed in Sections 6 and 7 of this
report).

5. 2011 BASE YEAR /2040 DESIGN YEAR TRAFFIC VOLUME DEVELOPMENT

NCDOT-approved traffic forecast information from the Project Level Traffic Forecast Report: TIP
Projects 1-4400 / 1-4700 / B-5178 / 1-5501, prepared by NCDOT TPB in February 2012 was
used as a basis for developing AM and PM peak hour traffic volume data for the 2011 base year
and 2040 design year No-Build Alternatives. This forecast was subsequently expanded to
account for the effects of the Build 8/6 Lane Combination Alternative studied in this document.
The Forecast Expansion for 1-4400 / 1-4700 / 1-5501/ B-5178, Buncombe and Henderson
County, 1-26 from 1-40 in Buncombe County to US 25 in Henderson County was completed by
NCDOT TPB on December 16, 2013 and includes updated data for the 2011 base year and
2040 design year for the Build 8/6 Lane Combination Alternative. The daily traffic forecasts for
the 1-4400/1-4700 study area from the two TPB documents are shown in Appendix B. The
same procedure from the original traffic analysis technical memorandum for estimating peak
hour flows and traffic compositions was used in this analysis addendum.

Both the updated peak hour breakout spreadsheets and the interchange conversion
spreadsheets for the Build 8/6 Lane Combination Alternative are found in Appendix F. All peak
hour traffic volumes in the project study area are shown in the freeway segment/intersection
LOS results figures in Appendix A. These figures, described in detail in the following sections,
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also schematically show the 1-26 freeway system, study area analysis segments, intersections,
laneage for each alternative and analysis year.

6. 2011 BASE YEAR CAPACITY ANALYSIS RESULTS

This section presents capacity analysis results for the 2011 base year AM and PM peak hours
for freeway facilities and intersections within the 1-4400/1-4700 project study area.

6.1 2011 Freeway Segment Results

This analysis uses the 2011 base year peak hour traffic volumes and existing freeway
geometrics to evaluate existing traffic operations on the 1-26 uninterrupted flow facility in the
project study area and to determine the density and LOS measures of effectiveness for
individual freeway segments, as well as system-wide information. Figures 2.1 to 2.3
schematically show existing geometrics, intersection traffic control, and speed limits for
roadways in the study area, along with the scheme for freeway segment identification numbers.
Appendix C contains the HCS 2010 FreeVal output files.

6.1.1 2011 No-Build Alternative Scenario Results

The following information remains unchanged from the original Traffic Analysis Technical
Memorandum, but is presented here for comparison to the Build 8/6 Lane Combination
Alternative. EXxisting peak hour traffic volumes and geometrics were entered into the
HCS 2010 FreeVal software module, and Table 2 provides the results for basic freeway
sections, merges, and diverges for northbound and southbound I-26. Most segments
along 1-26 perform at an acceptable LOS D or better in the AM and PM peak hours,
although 16 segments are at or exceeding peak hour capacity (LOS E) in areas north of
the NC 280 (Airport Road) interchange. Figures 3.1 to 3.3 provide a schematic
representation of the results for the freeway system in the project study area.

6.1.2 2011 Build — 8/6 Lane Combination Alternative Scenario Results

The Build — 8/6 Lane Combination alternative scenario freeway operations results are
shown in Table 3, and include data that compares the percentage improvement in
segment density between the Build — 8/6 Lane Combination Alternative and the No-Build
Alternative. Results indicate that the Build — 8/6 Lane Combination Alternative would
mitigate all No-Build deficiencies in the 2011 base year, even with increased traffic
forecast volumes between the two scenarios. Density improvement percentages on
segments directly affected by the capacity improvement approximately range from 30-50
percent. Figures 4.1 to 4.3 provide a schematic representation of the laneage and
results for the freeway system in the project study area.
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Table 2. 2011 Base Year No-Build Freeway Operations Summary

I-26 Southbound I-26 Northbound
AM Peak Hour PM Peak Hour ID# Tvpe Y-Line ID# Tvpe AM Peak Hour PM Peak Hour
LOS | Density | LOS | Density yp YP€ I"COS T Density | LOS | Density

E 44.8 32.4 Bl Basic B94 | Basic 33.5 E 447

E 42.7 38.6 D2 | Diverge NC 191 M93 | Merge 37.3 E 47.7

25.7 B3 | Basic B92 | Basic 264 [ D | 316

40.8 33.1 M4 | Merge D91 | Diverge 36.8 E 42.0

E 37.9 29.5 B5 | Basic B90 | Basic 30.6 E 37.8

39.3 32.6 D6 | Diverge NC 146 M89 | Merge 34.2 E 41.0

21.9 B7 | Basic (Long [ B88 | Basic 227 || B | 272

385 302 | M8 | Merge SRhooa"’(‘J)S D87 | Diverge 308 | E | 365

36.0 26.9 B9 | Basic B86 | Basic 27.8 E 35.4

38.9 30.7 D10 | Diverge NC 280 M85 | Merge 30.2 E 37.3

17.3 | B11 | Basic | (Airport | B84 | Basic 18.0 21.9

235 | M12 | Merge Road) D83 | Diverge 24.5 29.4

21.4 | B13 | Basic B82 | Basic 22.0 26.4

235 | D14 | Diverge M81 | Merge 23.8 29.1

19.8 | B15 | Basic | Rest Stop | B80 | Basic 20.4 24.8

23.0 | M16 | Merge D79 | Diverge 24.2 29.0

20.9 | B17 | Basic B78 | Basic 21.6 26.3

23.9 | D18 | Diverge | US25 | M77 | Merge 24.0 29.3

15.6 | B19 | Basic | (Asheville | B76 | Basic 16.3 19.7

21.2 | M20 | Merge Hwy) D75 | Diverge 22.5 27.2

| 240 | 17.8 | B21 | Basic B74 | Basic 18.4 22.6

20.5 | D22 | Diverge . M73 | Merge 18.5 22.4

151 | B23 | Basic | V€19" 575 [ Basic 15.6 18.7

: : Station - : :

18.0 | M24 | Merge D71 | Diverge 21.2 25.7

17.8 | B25 | Basic B65 | Basic 18.4 22.6

19.8 [ D31 | Diverge M64 | Merge 21.1 25.9

15.9 | B32 | Basic B63 | Basic 15.4 19.3

14.4 | W33 | Weave US64 | W62 | Weave 12.9 16.1

15.2 | B34 | Basic B61 | Basic 15.0 18.2

18.7 | M35 | Merge D60 | Diverge 19.0 23.4

| 223 | 16.4 | B36 | Basic B59 | Basic 17.0 21.1

19.0 | D37 | Diverge | Upward | M58 | Merge 19.1 23.7

13.2 | B38 | Basic Road B57 | Basic 13.8 17.1

17.1 [ M39 | Merge | (SR1783) | D56 | Diverge 18.3 22.1

LA | i04 | Bl B US2s goa-ged 113 T8

: : (System) - : :

115 | M42 | Merge D53 | Diverge 14.2 17.1

10.5 | B43 | Basic B52 | Basic 11.0 13.3

12.0 | D44 | Diverge | Holbert | M51 | Merge 12.3 14.8

9.3 B45 | Basic | CoveRd | B50 | Basic 9.9 12.3

11.1 | M46 | Merge | (SR 1142) [ D49 | Diverge 12.0 15.0

9.9 B47 | Basic B48 | Basic 10.5 13.2

Density = Passenger Cars Equivalent/Mile/Lane
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Table 3. 2011 Base Year Build — 8/6 Lane Combination Alternative Freeway Operations Summary

1-26 Southbound

AM Peak Hour

PM Peak Hour

LOS

Density % Imprv
21.7 52%
24.2 43%
19.2 40%
22.4 45%
20.8 45%
21.4 46%
16.9 39%
20.8 46%
195 46%
21.0 46%
135 41%
16.3 46%
15.6 43%
15.6 49%
14.8 42%
16.3 46%
154 43%
16.2 48%
16.0 23%
20.1 28%
18.7 22%
20.4 27%
13.7 30%
17.2 34%
18.7 22%
19.6 29%
16.5 22%
16.9 22%
16.2 24%
17.8 30%
16.6 26%
17.9 32%
13.6 25%
16.3 28%
16.4 33%
16.2 -13%
17.7 -13%
16.3 -14%
18.3 -9%
15.2 -13%
17.9 -13%
16.2 -13%

Y-Line

1-26 Northbound

AM Peak Hour

LOS Density % Imprv ID# Type ID# Type
175 46% Bl Basic B94 Basic
19.3 50% D2 Diverge M93 Merge
154 40% B3 Basic NC 191 (Brevard Road) B92 Basic
18.2 45% M4 Merge D91 | Diverge
17.1 42% B5 Basic B90 Basic
175 46% D6 Diverge M89 Merge
13.2 40% B7 Basic NC 146 (Long Shoals Road) B88 Basic
16.2 46% M8 Merge D87 | Diverge
15.3 43% B9 Basic B86 Basic
16.6 46% D10 | Diverge M85 Merge
10.0 42% B11 Basic NC 280 (Airport Road) B84 Basic
12.3 48% M12 Merge D83 | Diverge
11.9 44% B13 Basic B82 Basic
11.9 49% D14 | Diverge M81 Merge
11.1 44% B15 Basic Rest Stop B80 Basic
12.2 47% M16 Merge D79 | Diverge
11.7 44% B17 Basic B78 Basic
12.3 49% D18 | Diverge M77 Merge
11.6 26% B19 Basic US 25 (Asheville Highway) B76 Basic
14.8 30% M20 | Merge D75 | Diverge
13.9 22% B21 Basic B74 Basic
15.3 25% D22 | Diverge M73 Merge
8.9 41% B23 Basic Weigh Station B72 Basic
12.2 32% M24 | Merge D71 | Diverge
13.9 22% B25 Basic B65 Basic
14.6 26% D31 | Diverge M64 Merge
12.2 23% B32 Basic B63 Basic
12.2 15% W33 | Weave Us 64 W62 | Weave
11.1 27% B34 Basic B61 Basic
12.5 33% M35 | Merge D60 | Diverge
11.8 28% B36 Basic B59 Basic
12.8 33% D37 | Diverge M58 Merge
9.3 30% B38 Basic Upward Road (SR 1783) B57 Basic
11.5 33% M39 Merge D56 | Diverge
11.6 33% D40 | Diverge M55 Merge
10.8 -4% B41 Basic US 25 (System) B54 Basic
11.9 -3% M42 Merge D53 | Diverge
11.0 -5% B43 Basic B52 Basic
12.3 -3% D44 | Diverge M51 Merge
9.7 -4% B45 Basic Holbert Cove Road (SR 1142) B50 Basic
114 -3% M46 Merge D49 | Diverge
10.4 -5% B47 Basic B48 Basic

Density = Passenger Cars Equivalent/Mile/Lane

% Improvement = Percentage Change in Density Between Build Alternative and No-Build Alternative By Segment

LOS

Density % Imprv
18.1 46%
19.2 49%
15.9 40%
19.2 48%
17.6 42%
18.7 45%
13.7 40%
16.3 47%
15.8 43%
16.7 45%
10.5 42%
12.6 49%
12.4 44%
12.8 46%
11.6 43%
12.4 49%
12.2 44%
13.0 46%
12.3 25%
15.6 31%
14.5 21%
12.4 33%

8.1 48%
16.3 23%
14.5 21%
15.5 27%
11.9 23%
10.9 16%
11.0 27%
13.1 31%
125 26%
13.3 30%
10.0 28%
12.8 30%
12.0 30%
12.0 -7%
14.8 -4%
11.9 -8%
13.1 7%
10.7 -8%
12.7 -6%
11.3 -8%

LOS

PM Peak Hour
Density % Imprv
28.7 36%
22.3 53%
18.2 42%
21.7 48%
19.8 48%
21.2 48%
15.9 42%
19.1 48%
18.5 48%
19.7 47%
125 43%
14.8 50%
14.6 45%
15.2 48%
13.8 44%
14.6 50%
14.4 45%
154 47%
14.7 25%
18.6 32%
174 23%
15.2 32%
11.0 41%
19.3 25%
174 23%
18.7 28%
14.9 23%
13.7 15%
134 26%
16.0 32%
15.3 27%
16.4 31%
12.3 28%
15.6 29%
14.6 30%
14.5 -7%
17.8 -4%
14.3 -8%
15.8 -7%
13.2 7%
15.9 -6%
14.2 -8%
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6.2 2011 Base Year Intersection Capacity Analysis Results

The following sections provide descriptions and tabular results for intersection capacity analyses
for all project study area intersections. LOS results and additional details for these scenarios
are found in the raw Synchro output sheets in Appendix D. The project study area contains
two unsignalized intersections — these capacity analysis output sheets are found in Appendix
E. A tabular results summary for all alternative scenarios is found in Table 4 on the following
pages.

6.2.1 2011 No-Build Alternative Scenario Results

The following information remains unchanged from the original Traffic Analysis Technical
Memorandum, but is presented here for comparison to the Build 8/6 Lane Combination
Alternative. For the 2011 No-Build alternative AM and PM peak hour scenarios, the
existing signalized ramp terminal intersections along the 1-26 study area corridor
generally operate at or have movements that operate at adequate levels of service in the
AM and PM peak hours. Existing signal timing data provided by NCDOT was used in all
analyses. Several notable results include:

¢+ The US 25 (Asheville Highway) ramp terminal intersections currently experience
deficient overall LOS in at least one peak hour at each intersection, primarily due
to high vehicular delays for left-turn movements.

¢+ The US 64 and Francis Road/Sugarloaf Road intersection experiences a LOS E
for the AM peak hour, primarily due to limited capacity for US 64 left-turn
movements and side street traffic flows.

¢+ The Upward Road ramp terminal intersections provide adequate operations for
the overall intersections, even with the older two-lane bridge geometrics.
Assumptions for coordinated signal timings were necessary at these locations, as
no data was available for older signal control parameters.

Traffic volumes, geometrics, and overall intersection LOS results are also found in
Figures 3.1 to 3.3 for the study area intersections in the 2011 No-Build alternative
scenario.

6.2.2 2011 Build — 8/6 Lane Combination Alternative Scenario Results

For the 2011 Build — 8/6 Lane Combination Alternative AM and PM peak hour scenarios,
it was assumed that all existing signalized intersections in the project study area would
be reoptimized, to reflect anticipated traffic volume changes that were included in the I-
4400/1-4700 traffic forecast data. These changes had a positive effect on operations at
the US 25 (Asheville Highway) ramp terminal intersections, though the I-26 Southbound
Ramps intersection still is projected to operate at a LOS F. Signal timing adjustments
also allowed the US 64 and Francis Road/Sugarloaf Road intersection to improve from a
LOS Eto a LOS D in the 2011 AM peak hour. No other intersections would be expected
to operate at an overall LOS E or LOS F in the 2011 base year in this alternative.

Traffic volumes, geometrics, and overall intersection LOS results are also found in
Figures 4.1 to 4.3 for the study area intersections in the 2011 Build — 8/6 Lane
Combination Alternative scenario.
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Table 4. 2011 AM & (PM) Peak Hour No-Build/Build Intersection Capacity Analysis Results Summary

Intersection (ID#) 2011 No-Build Alternative 2011 — Build 8/6 Lane Combination Alternative
LOS | Delay | Approach | LOS | Delay | Movement LOS Delay LOS | Delay | Approach | LOS | Delay | Movement LOS Delay
EBLT D®D) | 37.4(42.5) EBLT D (E) 49.7 (56.3)
B 19.8 C 22.9
EB © | @52 EB TH C(C) | 21.9(27.6) EB © | (248 EB TH C(C) 21.1(20.2)
EB RT A (A) 0.2 (0.2) EB RT A (A) 0.2 (0.2)
WB LT D({D) | 48.2(43.2) WB LT D (D) 42.9 (45.3)
I-26 Ramps & C 20.6 B 16.2
c 21.8 | WB WB TH B (C) 19.4 (21.4) C 32.0 | WB WB TH B (B) 14.8 (14.4)
NC 146 (Long Shoals Road) SPUI (C©) | (21.5) (B) | (182) WB RT A (A) 1.0 (1.0) (©) | (32.0) ®) | @51) WB RT A (A) 1.4 (1.3)
(1) NB A 8.8 NB LT C(C) | 26.3(26.4) NB B 11.8 | NBLT C (C) 33.5 (32.6)
(A) (7.4) | NBRT A (A) 0.4 (0.6) (A (96) | NBRT A(A) 0.4 (0.5)
B D 356 | SBLT D®D) | 36.7(36.3) SB F 80.9 |SBLT F (F) 90.5 (91.6)
(D) | (33.0) | SBRT C(C) | 31.8(29.3) (F) | (8L.9) [ SBRT D (D) 50.1 (40.7)
WB C ( 23.5 ) WB LT E (E) 62.8 (68.8) WB (c) (26.8) WB LT F (D) 81.0 (40.6)
(F) | (180.5) | WBRT A (F) 8.3 (214.7) E 76.1) | WBRT B (F) 11.4 (84.2)
IU2862N50(r/£\2?12L\1/ir|]|de RH?&S\ISafIL) D 471 NB A 8.7 NB LT C (F) 24.5 (232.9) C 21.8 NB A 7.6 NB LT B (E) 19.1 (56.0)
(B) | (77.6) (F) | (85.0) [ NBTH A (A) 0.1(2.7) (D) | (41.9) (C) | (20.6) | NBTH A (A) 1.4 (0.7)
(2) B F 89.9 | SBTH F(C) | 103.7 (26.1) SB C 33.7 | SBTH D (E) 40.5 (71.2)
(C) | (21.9) [ SBRT A (A) 0.2 (0.2) (E) | (57.1) | SBRT A (A) 0.3(0.3)
EB (F) (608_9) EBLT E (F) 67.7 (84.0) EB (F) (140.6) EBLT C (E) 32.3(58.7)
F 111.5) | EBRT F(F) | 787.4 (123.0) F 84.5) | EBRT F (F) 184.3 (97.7)
L2562850(l£2r?23iﬂg ﬁ%rﬂ\f’vz)‘f; F | 1629 [ D | 420 |NBTH D) | 466619 | F | 1020 | F | 1280 | NBTH F(E) | 138.4(706)
(D) | (50.2) (D) | (47.8) | NBRT A (A) 0.1(0.1) (E) | (57.6) (E) | (66.3) | NBRT A (A 0.1(0.1)
(3) B C 242 | SBLT E (E) 56.2 (58.1) B D 531 | SBLT F (F) 154.9 (83.6)
(B) | (17.3) | SBTH B (A) 10.8 (0.8) (C) | (26.7) | SBTH A (A 7.8(2.1)
EBLT D (F) 53.6 (98.1) EBLT F(F) | 143.5(103.1)
C 235 C 235
EB ©) | @63 EB TH C(D) | 23.0(37.0) EB © | @37 EB TH B (C) 17.8 (22.0)
EB RT B (B) 16.1 (13.2) EB RT B (A) 10.8 (9.9)
: F 1099 | WBLT E (F) 72.6 (93.4) D 440 | WBLT F (F) 90.5 (103.1)
IL:JrSar? ; é%@gjn%@c;rosf ngag E 652 | VP (D) | (36.0) [ WBTHRT | F(C) | 111.6(33.6) D 377 | VB (C) | (286) | WBTHRT | D(C) 42.1 (25.9)
(D) | (41.2) NB LT E(F) | 60.1(83.6) (©) | (33.7) NB LT E (F) 71.9 (98.8)
(6) NB (E) (gg:é) NBLTTH | E(F) | 595 (82.1) NB (E) (gg:% NBLTTH | E(F) | 72.2(99.4)
NB RT C(D) | 30.4(46.2) NB RT D (D) 39.9 (49.3)
B D 46.4 | SBLTTH E (F) 56.6 (81.7) sB E 69.3 | SBLTTH E(B) 60.8 (74.3)
(E) | (59.2) | SBRT D(D) | 44.0(52.9) (E) | (69.2) | SBRT E (E) 70.6 (68.1)
B A 0.2 EB TH A (A) 0.2 (1.1) B A 0.2 EB TH A (A) 0.2 (0.2)
I-26 Southbound Ramps @ | 10 |EBRT A(A) | 01(01) A) | (02 |EBRT A(A) 0.1(0.1)
e(&7 )US 64 Westbound (i) (19?'19) WB (2) (156_'23; WB TH B (A) 16.3 (5.2) (S) (iéé) WB (ﬁ) (g:g) WB TH A (A) 8.3 (8.5)
SB (E) (gg:g) SB RT E (F) 64.6 (85.2) SB (E) (gg:g) SBRT E (E) 65.4 (78.0)
EB C 26.7 EBLT D (F) 47.8 (81.7) EB C 29.7 EBLT F (E) 81.7 (74.5)
(D) | (50.0) | EB THRT c((D) | 25.9(48.7) (D) | (425) | EBTHRT C (D) 27.8 (41.2)
WB LT E (F) 72.0 (97.7) WB LT F (F) 88.7 (127.8)
US 64 (4 Seasons Boulevard) & WB E | 572 MyeTH E(C) | 589 (3L1) WB C | 257 "WweTH C(®B) | 21.9(19.0)
_ ' : D 49.8 ©) | 4.2 C 33.2 (C) | (25.49)
Carolina Village Road / Orr's Camp Road ©) | @75 WB RT A (B) 8.3 (15.2) ©) | (1.0 WB RT A (A 5.9 (9.8)
(8) NB (E) (1332471) NB LTR F(F) | 133.7 (109.4) NB (E) (igg:g) NB LTR F(F) | 104.8 (120.3)
SB E 77.8 | SBLTTH F(F) | 107.1(81.9) SB E 68.9 | SBLTTH F (F) 88.4 (89.4)
(E) | (66.7) | SBRT C(C) | 26.4(34.6) (E) | (71.8) | SBRT C (C) 34.9 (34.9)
Delay Measured In Seconds Per Vehicle
BOLD/ITALIC = Intersection/Approach/Movement that has Operational Deficiencies (LOS E or F)
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Table 4 (Continued). 2011 AM & (PM) Peak Hour No-Build/Build Intersection Capacity Analysis Results Summary

2011 No-Build Alternative 2011 — Build 8/6 Lane Combination Alternative
Intersection (ID#)
LOS | Delay | Approach | LOS | Delay | Movement LOS Delay LOS | Delay | Approach | LOS | Delay | Movement LOS Delay
B 19.3 C 21.3
EB © | @87 EBLTTH B (C) 19.3 (28.7) EB ® | (36.6) EBLTTH C (D) 21.3 (36.6)
A 45 WB TH A (A) 4.8 (3.4) A aa WB TH A (A) 4.6 (3.3)
I-26 Northbound Ramps & WB ' wB '
C 22.3 GV (3.2) C 22.7 (A (3.2)
kg;ward Road ® | @59 WB RT A (A) 3.8(2.9) ® | 39.0) WB RT A (A) 3.8(2.9)
- E 590 NB LT E(F) | 66.5(119.7) - E 56.4 NB LT E (F) 62.7 (111.2)
) ©o7.1) NB RT D (D) 38.6 (50.1) ) (1.5 NB RT D (D) 37.7 (47.2)
s B 135 EB TH B (B) 14.6 (15.6) s B 135 EB TH B (B) 14.7 (17.1)
®) (14.2) EBRT B (A) 10.5 (9.2) ®) (153) EBRT B (A) 10.4 (9.3)
I-26 Southbound Ramps & c 314 c 399 c 346 c Y
(Ul;())\;vard Road © | @27 WB ®) (19.2) WB LTTH C (B) 34.9 (19.2) © | @as WB ®) (18.3) WB LTTH C (B) 24.7 (18.3)
< b 530 SBLT C(C) 24.4 (26.8) < E 721 SBLT C(C) 24.3 (26.4)
®) | (437 SB RT E (D) 60.8 (49.8) © | (493 SB RT F (E) 83.5 (56.5)
EB N/A N/A | EBLT A (A) 7.6 (7.6) EB N/A N/A | EBLT A (A) 7.6 (7.6)
I-26 Northbound Ramps &
Holbert Cove Road N/A | N/A NB LT B (B) 12.6 (12.2) N/A N/A NB LT B (B) 12.6 (12.2)
NB B 11.4 NB B 11.4
(11) ®) | 11.4) ®) | (11.4)
NB RT A (A) 8.7 (8.7) NB RT A (A) 8.7 (8.7)
WB N/A N/A | WBLT A (A) 7.9(7.7) WB N/A N/A | WBLT A (A) 7.9(7.7)
[-26 Southbound Ramps &
Holbert Cove Road N/A | N/A SBLT B (B) 11.2 (11.0) N/A N/A SBLT B (B) 11.2 (11.0)
SB A 9.8 SB A 9.8
(12) @ | ©9) @ | @9
SB RT A (A) 9.1 (9.6) SB RT A (A) 9.1 (9.6)
N/A — LOS/Delay Not Calculated for Overall Unsignalized Intersection or Non-Stop-Controlled Approaches
Delay Measured In Seconds Per Vehicle
BOLD/ITALIC = Intersection/Approach/Movement that has Operational Deficiencies (LOS E or F)
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7. 2040 DESIGN YEAR CAPACITY ANALYSIS RESULTS

This section presents capacity analysis results for the 2040 design year AM and PM peak hours
for freeway facilities and intersections within the 1-4400/1-4700 project study area.

7.1 2040 Freeway Segment Analysis Results

This analysis incorporates the 2040 design year approved traffic forecast daily traffic volumes
converted to peak hour traffic volumes and existing freeway geometrics (with several
modifications) to evaluate future traffic operations on the 1-26 facility in the project study area.
These inputs determine the density and LOS measures of effectiveness for individual freeway
segments. Figures 5.1 and 5.2 schematically show proposed geometric changes and
intersection traffic control that are expected to occur by the 2040 analysis year in the 1-4400/I-
4700 study area. Figures 5.1 and 5.2 also illustrate the scheme for any changes to freeway
segment identification numbers. The following are the anticipated changes to the study area
freeway network between the 2011 and 2040 analysis years, regardless of alternative scenario
analyzed and remain unchanged from the original traffic analysis technical memorandum.

Balfour Parkway Interchange

FS 1214B — Balfour Parkway is currently under study by NCDOT. At the time of this analysis
addendum, no information regarding a potential interchange concept is available from FS
1214B, though a full movement interchange with 1-26 was part of both of the 1-4400/1-4700 traffic
forecast and forecast expansion documents. To analyze potential impacts to freeway
operations from the proposed Balfour Parkway project, some initial assumptions of an
interchange form that could reasonably accommodate future 2040 peak hour traffic volumes
was made — no additional analyses or quantification of impacts of this proposed form (a partial
cloverleaf interchange) were made as part of the 1-4400/1-4700 NEPA process.

A partial cloverleaf, with loop ramps in the northeast and southwest quadrants, was analyzed in
the FreeVal methodology by inserting diverge and merge segments into the existing 1-26
freeway network configuration. There would be two successive diverge segments (for each
direction of Balfour Parkway traffic) along 1-26, followed by a single merge segment in this
concept. Additional assumptions were made for diverge lane deceleration lengths (450 feet for
each diverge) and acceleration lane lengths for each merge (1,000 feet). All ramp merges and
diverges were assumed to be a single lane, widening for auxiliary turn lanes at the signalized
ramp terminals.

As previously mentioned, additional study area network changes to interchange ramps and
signalized ramp terminal intersections are planned to occur at the NC 191 and NC 280
interchanges. These changes were not specifically analyzed in the original traffic analysis
technical memorandum or this addendum report, per direction from NCDOT. Appendix C
contains the HCS 2010 FreeVal output files. Individual alternative scenario results are
highlighted below.

7.1.1 2040 No-Build Alternative Scenario Results

The following information remains unchanged from the original Traffic Analysis Technical
Memorandum, but is presented here for comparison to the Build 8/6 Lane Combination
Alternative. 2040 peak hour traffic volumes and geometrics were entered into the HCS
2010 FreeVal software module, and Table 5 provides the results for basic freeway
sections, merges, and diverges for northbound and southbound 1-26. The increase in
projected traffic volumes between 2011 and 2040 along the corridor causes multiple
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segments to experience deficient (LOS E or F) results in one or both peak hours. AM
peak hour southbound and PM peak hour northbound, in particular, experience capacity
issues for a majority of the I-26 project study area. Figures 6.1 to 6.4 provide a
schematic representation of the results for the freeway system in the project study area.

7.1.2 2040 Build — 8/6 Lane Combination Alternative Scenario Results

The Build — 8/6 Lane Combination alternative scenario freeway operations results for the
2040 design year are shown in Table 6, and include data that compares the percentage
improvement in segment density between the Build — 8/6 Lane Combination Alternative
and the No-Build Alternative. Results indicate that the Build — 8/6 Lane Combination
Alternative would mitigate all No-Build deficiencies in the 2040 design year, even with
increased traffic forecast volumes between the two scenarios.

Density improvement percentages on segments directly affected by the capacity
improvement range from 2-67 percent. Figures 7.1 to 7.4 provide a schematic
representation of the laneage and results for the freeway system in the project study
area.
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Table 5. 2040 Design Year No-Build Alternative - Freeway Operations Summary

I-26 Southbound I-26 Northbound
AM Peak Hour PM Peak Hour Y-Line AM Peak Hour PM Peak Hour
LOS | Density | LOS | Density 2% e 1055 Uipe LOS | Density | LOS | Density

E 42.7 E 41.4 Bl Basic B94 | Basic E 39.5 E 44.5

47.4 E 44.3 D2 | Diverge | NC 191 M93 | Merge E 43.0 E 46.3

53.1 D 32.4 B3 Basic (Brevard | B92 | Basic D 31.2 .. 49.2
E 45.8 E 45.8 M4 | Merge Road) D91 | Diverge [ E 445 E 42.5
E 44.5 E 43.2 B5 Basic B90 | Basic E 41.4 E 44.7
E 43.3 E 41.4 D6 | Diverge | NC 146 M89 | Merge E 43.9 E 45.0
D 28.8 D 26.8 B7 Basic (Long B88 | Basic C 25.9 .. 65.5
E | 424 | E | 382 | M8 | Merge SRhOOa"’(‘]:)S D87 | Diverge | E | 355 | E 42.8
E 41.1 E 35.2 B9 Basic B86 | Basic D 33.7 .. 45.1
E 42.0 E 37.2 D10 | Diverge | NC 280 M85 | Merge E 35.8 E 43.5
C 25.3 C 22.1 B11 | Basic (Airport B84 | Basic C 21.3 D 27.3
E 41.8 E 36.9 M12 | Merge Road) D83 | Diverge [ E 35.2 E 43.7
E 41.3 D 33.8 B13 | Basic B82 | Basic D 32.4 .. 45.4
E 40.1 D 34.9 D14 | Diverge M81 | Merge E 35.1 E 47.0
E 38.7 D 312 B15 | Basic | Rest Stop | B80 | Basic D 29.9 E 37.2
E 44.6 E 36.4 M16 | Merge D79 | Diverge D 34.0 E 42.0
E 42.6 D 33.8 B17 | Basic B78 | Basic D 32.4 .. 45.4
E 42.4 E 36.1 D18 | Diverge Us 25 M77 | Merge E 35.3 E 45.1
D 26.4 C 22.9 B19 | Basic | (Asheville | B76 | Basic C 22.0 D 28.5
E 38.1 D 32.8 M20 | Merge Hwy) D75 | Diverge | D 31.6 E 40.2
D 34.7 D 28.3 B21 | Basic B74 | Basic D 27.1 E 37.8
E 36.4 D 30.8 D22 | Diverge Weigh M73 | Merge C 25.8 E 38.3
C 25.6 C 21.7 B23 | Basic Station B72 Basic C 21.0 D 27.5
E 36.6 C 26.9 M24 | Merge D71 | Diverge D 29.8 E 38.2
E 35.7 D 28.3 B25 | Basic B70 | Basic D 28.4 E 37.8
E 36.2 D 30.2 D26 | Diverge M69 | Merge D 31.3 E 38.0
D 34.2 D 32.9 D27 | Diverge | Balfour B68 | Basic C 20.3 C 25.0
C 24.3 C 19.7 B28 Basic Parkway | D67 | Diverge D 31.9 D 34.8
E 36.3 D 30.1 M29 | Merge D66 | Diverge D 30.5 E 37.5
E 35.8 D 275 B30 | Basic B65 | Basic D 26.4 E 37.9
E 36.4 D 28.9 D31 | Diverge M64 | Merge D 29.9 E 40.5
D 30.1 C 24.0 B32 | Basic B63 Basic C 22.1 D 30.2
D 30.4 C 22.3 W33 | Weave US 64 W62 | Weave B 19.5 D 29.0
D 30.8 C 24.1 B34 | Basic B61 Basic C 22.0 D 29.5
E 39.5 D 30.5 M35 | Merge D60 | Diverge C 27.8 E 37.2
E 36.8 D 27.1 B36 | Basic B59 Basic C 26.0 E 36.9
E 375 D 29.8 D37 | Diverge | Upward M58 | Merge D 28.9 E 38.1
D 27.4 C 21.6 B38 | Basic Road B57 Basic C 20.7 D 28.2
E 39.8 D 324 M39 | Merge | (SR 1783) | D56 | Diverge | D 31.0 E 38.8
E 39.3 D 31.2 D40 | Diverge US 25 M55 | Merge D 30.3 E 39.4
C 25.2 C 20.6 B41 | Basic (System) B54 | Basic C 20.2 C 24.5
C 27.7 C 23.1 M42 | Merge D53 | Diverge C 25.5 D 28.3
C 25.2 C 20.8 B43 | Basic B52 Basic C 19.9 C 25.2
D 28.5 C 23.6 D44 | Diverge | Holbert M51 | Merge C 22.5 C 28.0
C 23.4 C 19.2 B45 | Basic Cove Rd | B50 Basic C 18.5 C 23.5
C 27.9 C 23.1 M46 | Merge | (SR 1142) | D49 | Diverge | C 22.2 D 28.5
C 25.2 C 20.5 B47 | Basic B48 Basic C 21.0 C 25.2

Density = Passenger Cars Equivalent/Mile/Lane BOLD/ITALIC = Segment that has Operational Deficiencies (LOS E/F)
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Table 6. 2040 Design Year Build — 8/6 Lane Combination Alternative - Freeway Operations Summary

I-26 Southbound I-26 Northbound
AM Peak Hour PM Peak Hour Y-Line AM Peak Hour PM Peak Hour
- - ID# Type ID# Type - -

LOS Density % Imprv LOS Density % Imprv LOS Density % Imprv LOS Density % Imprv
28.2 34% 22.1 47% Bl Basic B94 Basic 22.0 44% 26.7 40%
30.5 36% 24.4 45% D2 Diverge M93 Merge 23.7 45% 28.7 38%
24.9 53% 20.1 38% B3 Basic NC 191 (Brevard Road) B92 Basic 20.0 36% 23.8 52%
31.6 31% 24.7 46% M4 Merge D91 Diverge 25.3 43% 29.9 30%
28.8 35% 22.8 47% B5 Basic B90 Basic 22.7 45% 27.4 39%
29.3 32% 23.8 43% D6 Diverge M89 Merge 24.6 44% 29.4 35%
22.6 22% 17.9 33% B7 Basic NC 146 (Long Shoals Road) B88 Basic 17.8 31% 21.6 67%
29.1 31% 22.9 40% M8 Merge D87 Diverge 22.1 38% 26.7 38%
27.1 34% 21.2 40% B9 Basic B86 Basic 21.1 37% 25.7 43%
28.6 32% 22.8 39% D10 Diverge M85 Merge 22.7 37% 27.8 36%
20.0 21% 154 30% B11 Basic NC 280 (Airport Road) B84 Basic 15.3 28% 18.9 31%
26.2 37% 20.4 45% M12 Merge D83 Diverge 19.9 43% 24.2 45%
24.5 41% 194 43% B13 Basic B82 Basic 19.2 41% 23.3 49%
24.8 38% 19.5 44% D14 Diverge M81 Merge 20.2 42% 24.8 47%
23.3 40% 18.3 41% B15 Basic Rest Stop B8O Basic 18.2 39% 22.2 40%
26.1 41% 20.4 44% M16 Merge D79 Diverge 19.3 43% 23.6 44%
24.2 43% 19.1 43% B17 Basic B78 Basic 19.0 41% 23.0 49%
25.6 40% 20.2 44% D18 Diverge M77 Merge 20.5 42% 25.2 44%
25.8 2% 19.8 14% B19 Basic US 25 (Asheville Highway) B76 Basic 19.7 10% 24.1 15%
33.7 12% 25.5 22% M20 Merge D75 Diverge 25.1 21% 30.7 24%
31.7 9% 23.4 17% B21 Basic B74 Basic 23.2 14% 29.5 22%
33.0 9% 25.9 16% D22 Diverge M73 Merge 20.3 21% 25.9 32%
22.9 11% 16.4 24% B23 Basic Weigh Station B72 Basic 14.1 33% 19.3 30%
28.8 21% 21.4 20% M24 Merge D71 Diverge 26.3 12% 31.9 16%
31.7 11% 23.4 17% B25 Basic B70 Basic 23.2 18% 29.5 22%
32.0 12% 24.9 18% D26 Diverge M69 Merge 25.4 19% 31.9 16%
32.3 6% 25.6 22% D27 Diverge Balfour Parkway B68 Basic 17.3 15% 22.1 12%
23.6 3% 17.5 11% B28 Basic D67 Diverge 24.7 23% 30.0 14%
32.0 12% 24.1 20% M29 Merge D66 Diverge 23.3 24% 28.7 23%
29.7 17% 22.3 19% B30 Basic B65 Basic 22.2 16% 27.6 27%
30.1 17% 23.3 19% D31 Diverge M64 Merge 23.9 20% 30.0 26%
26.1 13% 20.2 16% B32 Basic B63 Basic 19.3 13% 24.6 19%
29.0 5% 21.6 3% W33 Weave Us 64 W62 Weave 18.7 4% 24.0 17%
27.4 11% 20.3 16% B34 Basic B61 Basic 18.6 15% 23.1 22%
30.6 23% 22.8 25% M35 Merge D60 Diverge 21.9 21% 27.5 26%
28.4 23% 21.1 22% B36 Basic B59 Basic 20.9 20% 26.5 28%
29.9 20% 22.8 23% D37 Diverge M58 Merge 22.7 21% 28.9 24%
22.5 18% 17.0 21% B38 Basic Upward Road (SR 1783) B57 Basic 16.9 18% 21.1 25%
30.6 23% 22.5 31% M39 Merge D56 Diverge 23.5 24% 29.0 25%
29.0 26% 22.7 27% D40 Diverge M55 Merge 22.0 27% 27.4 30%
30.5 -21% 22.4 -9% B41 Basic US 25 (System) B54 Basic 22.5 -11% 27.3 -11%
33.6 -21% 25.0 -8% M42 Merge D53 Diverge 27.7 -9% 33.5 -18%
30.8 -22% 22.6 -9% B43 Basic B52 Basic 22.2 -12% 275 -9%
32.8 -15% 25.4 -8% D44 Diverge M51 Merge 24.9 -11% 30.9 -10%
28.7 -23% 21.0 -9% B45 Basic Holbert Cove Road (SR 1142) B50 Basic 20.7 -12% 25.8 -10%
34.4 -23% 24.9 -8% M46 Merge D49 Diverge 24.5 -10% 30.4 -71%
31.1 -23% 22.2 -8% B47 Basic B48 Basic 21.8 -4% 27.8 -10%

Density = Passenger Cars Equivalent/Mile/Lane
% Improvement = Percentage Change in Density Between Build Alternative and No-Build Alternative By Segment
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7.2 2040 Design Year Intersection Capacity Analysis Results

The following sections provide descriptions and tabular results for intersection capacity analyses
for all project study area intersections. LOS results and additional details for these scenarios
are found in the raw Synchro output sheets in Appendix D.  The project study area contains
two unsignalized intersections — these capacity analysis output sheets are found in Appendix
E. The following are the anticipated changes to the study area surface street/intersection
network between the 2011 and 2040 analysis years, regardless of alternative scenario analyzed
and remain unchanged from the original traffic analysis technical memorandum.

Balfour Parkway Interchange

As described in Section 7.1, the planned Balfour Parkway project (FS 1214B) is currently under
study by NCDOT, but no results are available for potential interchange forms at the Balfour
Parkway crossing of 1-26. The assumed partial cloverleaf interchange studied in the original
traffic analysis technical memorandum (and unchanged for this addendum study) provides two
ramp terminal intersections with the future Balfour Parkway which was assumed to be a four-
lane divided cross-section in the interchange vicinity. Intersection capacity analyses with 2040
design year peak hour traffic volumes were conducted to determine preliminary laneage
configurations, signal phasing and timing, and auxiliary turn bay lengths that would meet
projected 2040 peak hour traffic demands as derived from the 2040 NCDOT traffic forecast
data.

Figure 5.1 shows potential laneage concepts and turn bay lengths that provide adequate
capacity and operations at the Balfour Parkway signalized ramp terminals in the 2040 Build 8/6
Lane Combination Alternative scenario.

Upward Road Interchange

As described in previous sections, the NCDOT STIP R-4430 has recently widened Upward
Road to a four-lane divided facility in the vicinity of the existing 1-26 interchange, providing
additional auxiliary lanes and ramp improvements to the interchange signhalized ramp terminals.
Figure 5.1 shows these laneage changes.

As previously mentioned, additional study area network changes to interchange ramps and
signalized ramp terminal intersections are planned to occur at the NC 191 and NC 280
interchanges. These changes were not specifically analyzed in the original traffic analysis
technical memorandum or this addendum report, per direction from NCDOT.

A tabular capacity analysis results summary for all 2040 design year alternative scenarios is
found in Table 7.
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Table 7. 2040 AM & (PM) Peak Hour No-Build/Build Intersection Capacity Analysis Results Summary

. 2040 No-Build Alternative 2040 — Build 8/6 Lane Combination Alternative
Intersection (ID#)
LOS | Delay | Approach | LOS | Delay | Movement [ LOS Delay LOS | Delay | Approach | LOS | Delay | Movement LOS Delay
EBLT E(@D) | 57.6(46.6) EBLT E (D) 74.2 (51.5)
C 33.2 D 37.1
EB © | @324 |EBTH D() | 36.2(36.1) EB © | (@329 |EBTH D() | 38.3(36.7)
EB RT A (A) 0.4 (0.4) EB RT A (A) 0.5 (0.5)
WBLT D(E) | 53.8(63.6) WB LT E (F) 76.7 (95.6)
|-26 Ramps & WB ¢ 214 T\WBTH C() | 34.7(30.2 WB C | 29 'weTH D(C 36.8 (30.7
NC 146 (Long Shoals Road) SPUI ¢ 305 ©) | @51 © (0.9 D 351 ©) | 327 © (30.7)
(1) € | (30.0) WB RT A(A) 1.7 (1.6) © | 37 WB RT A(A) 1.9 (1.7)
\B B 125 | NBLT C(C) | 27.2(29.2) \E B 133 | NBLT C(C) | 27.8(30.5)
(B) | (11.6) | NBRT A(A) 0.4 (0.6) (B) | (126) | NBRT A(A) 0.5 (0.8)
<5 D 445 | SBLT D() | 39.7 (49.6) <5 D 49.1 | SBLT D() | 39.2(54.4)
(D) | (47.8) | sSBRT D() | 52.8(43.0) (D) | (33.4) | sBRT E (D) 67.7 (51.0)
WE = 1171 | WBLT F(F) | 218.9 (183.8) W E 701 | WBLT F (E) 81.4 (72.1)
(F) | (223.6) | wBRT D(F) | 45.1(246.0) (F) | (283.9) | wBRT E(F) | 65.7(350.3)
IL-JZS.GZNSO(C;ZE(Z:L\]/HI% RH?&S\?af/L) Fo| 1611 | g F | 1123 | NBLT F(F) | 2825(3048) | F | 1267 | o F g1 | NBLT F(F) | 214.9(233.7)
) (F) | (174.5) (F) | 127.7) | NB TH A (B) 2.8 (11.1) (F) | (151.5) (F) | (94.6) | NBTH A(A) 2.0 (8.5)
. = 2054 | SBTH F(F) | 253.1(255.8) <5 = 1873 | SBTH F(F) | 223.1(209.1)
(F) | (222.0) | s RT A(A) 0.2 (0.2) (F) | (169.1) | s RT A(A) 0.4 (0.4)
EB E 4279 | EBLT C (D) 30.1 (39.5) B = 3213 | EBLT D (D) 35.1 (52.0)
(F) | (363.5) | EBRT F(F) | 515.2 (453.0) (F) | (2398) | EBRT F(F) | 424.1(325.2)
52862850(%2%&“2 ﬁ?rr?&z&; F | 2656 | g F | 3203 | NBTH FP) | 371.4@S17) | F | 2413 | |0 F | 2507 | NBTH F(F) | 279.9 (256.6)
3) g y (F) | (259.8) (F) | (312.5) | NBRT A (A) 0.3 (0.3) (F) | (217.3) (F) | (234.8) | NBRT A (A) 0.2 (0.2)
<5 = 1147 | SBLT F(F) | 4285 (377.5) . = 1812 | SBLT F(F) | 569.7 (505.6)
(F) | (119.0) | s TH B(MD) | 13.6(39.0) (F) | (176.9) | sB TH A(C) 3.5 (31.5)
E 55.6 E 77.7
EB ©) | (s07) | EBRT E(D) | 55.6(50.7) EB © | (688 | EBRT E (E) 77.7 (68.8)
WB A 02 | \wBRT A (A) 0.2 (0.3) wB A 02 | wBRT A (A) 0.2 (0.3)
I-26 Northbound Ramps & 5 166 (A) | (03) c | 271 (A) | (03)
- NB LT c(C 25.3 (31.7 - NB LT D(F 36.1 (85.7
Future Balfour Parkway ®) | (160) | NB A 3.8 © (31.7) © | 253) | N A 7.3 () (85.7)
(4) A | G | NBTH A(A) 0.3 (0.3) (B | (183)  NBTH A(A) 0.3(0.3)
<5 c 20.8 | SBTH B(B) | 13.2(10.6) . C 295 | SBTH B (A) 12.1 (10.0)
(B) | (19.0) | sBRT C(C) | 335(29.7) (C©) | (254) | sBRT D({) | 53.6(41.5)
A 0.3 A 0.5
EB & | (2 |EBRT A (A) 0.3(0.2) EB @ | (3 |EBRT A (A) 0.5 (0.3)
D 42.4 D 50.5
1-26 Southbound Ramps & ) . wB ©) | (428 |WBRT D (D) | 42.4(44.8) ) . wB € | (610  WBRT D (E) 50.5 (61.0)
- NB TH B (B 13.4 (16.8 - NB TH B (B 14.0 (18.1
Future Balfour Parkway ® | (183) | NB B 19.8 (B) (16.8) © | (38 | NB C 25.2 (B) (18.1)
(5) © | (221) | NBRT C(C) | 28.8(32.1) ©) | (282) | NBRT D (D) 40.3 (46.5)
<5 A 49 | SBLT C(C) | 25.9(20.4) . A 38 | SBLT C (B) 23.4 (18.6)
A | (36) | sBTH A(A) 4.9 (0.3) (A) | (28) | sBTH A(A) 0.3(0.3)
Delay Measured In Seconds Per Vehicle
BOLD/ITALIC = Intersection/Approach/Movement that has Operational Deficiencies (LOS E or F)
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Table 7 (Continued). 2040 AM & (PM) Peak Hour No-Build/Build Intersection Capacity Analysis Results Summary

Intersection (ID#) 2040 No-Build Alternative 2040 — Build 8/6 Lane Combination Alternative
LOS | Delay | Approach | LOS | Delay | Movement LOS Delay LOS | Delay | Approach | LOS | Delay | Movement LOS Delay
EBLT F(F) | 206.3(135.7) EBLT F(F) | 123.4 (115.2)
EB (g) (jg:g) EB TH B (D) 18.1 (44.6) EB (g) éi:g) EB TH B (E) 16.6 (59.6)
EB RT B (B) 13.5 (13.0) EB RT B (B) 12.3 (13.1)

_ = 89.0 | WBLT F(F) | 106.5 (151.8) = 1232 | WBLT F(F) 82.2 (90.8)
géfé;%@;”fégﬁ‘ogfogggg‘ e | o7 |VB ® | 431) [WBTHRT | FD) | 882385 | £ | 760 |0 (D) | (44.0) [WBTHRT | F(D) | 123.8(43.4)
6) (D) | (52.2) . - NB LT F(F) | 935(136) | (B) | (59.3) . 1238 NB LT F(F) | 127.1(128.6)

NB ® (101'_9) NB LTTH F(F) | 90.7(109.2) NB ® (123:0) NB LTTH F(F) | 127.5(126.1)
NB RT D() | 45.2(55.9) NB RT D() | 47.6(52.8)
- = 817 | SBLTTH E (F) 76.2 (95.2) - E 68.0 | SBLTTH E (F) 79.6 (95.4)
(F) | (90.1) | sBRT F (F) 82.8 (88.9) (F) | (81.0) | SBRT E (E) 64.2 (76.7)
EB A 0.0 EB TH A (A) 0.0 (1.5) EB A 0.0 EB TH A (A) 0.1(2.0)
I-26 Southbound Ramps & . - (A) | @3) |EBRT A (A) 0.0 (0.0) . toa (A) | @7 | EBRT A (A) 0.0 (0.0)
: B 16.1 : B 17.1
?7? 64 Westbound ® | @ie) |wB (E) (;;_ g) WB TH B(®B) | 161(11.4) | ) | 135 |WB (E) (;2_3) WB TH B(B) | 17.1(13.1)
SB ® (88: 2) SBRT E (F) 78.8 (88.4) SB ® (87: 2) SBRT E (F) 78.0 (87.4)
EB = 917 | EBLT F(F) | 123.7 (153.6) - = 929 | EBLT F(F) | 113.6 (136.0)
(F) | (141.3) | EB THRT F(F) | 90.4(140.8) (F) | (143.2) | EB THRT F(F) | 92.1(143.5)
. 1127 WB LT F(F) | 160.9 (219.7) . 1140 WB LT F(F) | 145.3 (211.3)
girgﬁn(; \iﬁ:gsgrsoigullgﬁr:)cimp ~oad . 1076 | WB O | 499 WB TH F(D) | 116.8(35.5) E 1074 | WB o | @87 WB TH F(D) | 121.3(35.3)
(F) (106.1) WB RT B (B) 17.1 (15.4) (F) (104.7) WB RT B (B) 17.4 (14.7)
() NB (E) (1‘9‘2:‘1‘) NB LTR F(F) | 146.1 (194.4) NB (E) &%i% NB LTR F(F) | 123.5(171.7)
. = 120.9 | SBLTTH F(F) | 157.3 (162.8) B = 116.2 | SBLTTH F(F) | 147.5(162.4)
(F) | (131.1) | SBRT C(C) | 32.8(34.9) (F) | (132.8) | SBRT C(C) | 32.5(34.7)
B C 243 | EBLT D(C) | 51.5(31.7) B B 184 | EBLT C(C) | 33.3(25.5)
1-26 Northbound Ramps & ®) | (15.7) |EBTH A (A) 3.3(2.8) (B) | (148) | EBTH A (A) 1.8 (2.3)
Upward Road (g) (ggz% WB (g) ég:% WBTHRT | C(C) | 27.9(30.7) (g) (gg:g) WB (g) (5225) WBTHRT | c(C) | 29.2(31.9)
©) NB D 475 NB LT D (D) 51.3 (49.5) NB D 53.0 NB LT E (E) 57.6 (59.2)
(D) | (47.2) | NBRT D) | 35.0(41.4) (E) | (55.0) | NBRT D() | 36.7(43.3)
EB C 26.0 EB TH B (A) 16.2 (2.8) EB C 32.0 EB TH C(C) 22.6 (20.1)
€ | (21.2) | EBRT D(C) | 40.8(34.0) (C) | (24.8) | EBRT D(D) | 51.0(36.6)
bﬁ?vi%ug](?a?;nd Ramps & c | 236 |,g A 61 |WBLT BE) | 148064 | c | 207 |0 A 59 |WBLT B(B) | 19.2(19.9)
(10) (B) | (19.8) (A) (3.8) | wBTH A (A) 4.4 (1.5) (C) | (24.9) (A) (6.7 | wBTH A (A) 3.6 (4.6)
- D 54.0 | SBLTTH C(D) | 30.1(35.0) - E 56.5 | SBLTTH C(C) | 24.3(29.3)
(D) | (49.6) | SBRT E (D) 59.5 (54.0) (D) | (47.9) | SBRT E (D) 62.9 (52.8)
EB N/A N/A | EBLT A (A) 7.8(7.8) EB N/A N/A | EBLT A (A) 7.8(7.8)
hi?bggrg‘gfeugdosdaagf & A | NA [ 8 | 120 |NBLT B(B) | 142050 | NnA | NA [ B | 123 | NBLT B(B) | 14.6(14.5)
(B) | (13.3) | NBRT A (A) 8.9 (9.0) (B) | (129) | NBRT A (A) 9.1 (8.9)
WB N/A N/A | WBLT A (A) 8.1(7.8) WB N/A N/A | WBLT A (A) 8.1(7.8)
hﬁ?bizu&t\)/zugga%a(”fg)s & A | NA [ 5 | 110 |sBLT B(B) | 13313.0) | vA | na [ 5 | 110 |SBLT B(B) | 13.3(13.0)
(B) | (10.9) | sSBRT A (B) 9.3 (10.1) (B) | (10.9) | sBRT A (B) 9.3 (10.1)
N/A — LOS/Delay Not Calculated for Overall Unsignalized Intersection or Non-Stop-Controlled Approaches Delay Measured In Seconds Per Vehicle

BOLD/ITALIC = Intersection/Approach/Movement that has Operational Deficiencies (LOS E or F)
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7.2.1 2040 No-Build Alternative Scenario Results

The following information remains unchanged from the original Traffic Analysis Technical
Memorandum, but is presented here for comparison to the Build 8/6 Lane Combination
Alternative. For the 2040 No-Build alternative AM and PM peak hour scenarios, the
signalized ramp terminal intersections along the 1-26 study area corridor generally
operate at or have movements that operate at adequate levels of service in the AM and
PM peak hours. Reoptimization of all signal timings was employed in the 2040 No-Build
alternative analyses. Several notable results include:

¢+ The existing SPUI configuration at NC 146 (Long Shoals Road) is expected to
provide adequate overall peak hour LOS, regardless of alternative scenario in the
2040 design year.

¢ The US 25 (Asheville Highway) ramp terminal intersections are expected to
experience overall LOS F, with several critical approaches and movements
experiencing LOS F and excessive queues and spillback in the 2040 design year
— if no geometric improvements are made to the facility, and regardless of I-
4400/1-4700 alternative scenario.

¢+ The US 64 intersections with Francis Road/Sugarloaf Road and Carolina Village
Road/Orr's Camp Road are expected to operate at overall intersection LOS E or
F in at least one peak hour in every alternative scenario for 2040 conditions.

Traffic volumes, geometrics, and overall intersection LOS results are also found in
Figures 6.1 to 6.4 for the study area intersections in the 2040 No-Build alternative
scenario.

7.2.2 2040 Build — 8/6 Lane Combination Alternative Scenario Results

For the 2040 Build — 8/6 Lane Combination Alternative AM and PM peak hour scenarios,
it was assumed that all signalized intersections in the project study area would be
reoptimized, to reflect anticipated traffic volume changes that were included in the I-
4400/1-4700 traffic forecast data. These changes had only minor effects (some positive,
some negative, depending on the projected volume changes) on operations at most
study area ramp terminal intersections.

Traffic volumes, geometrics, and overall intersection LOS results are also found in
Figures 7.1 to 7.4 for the study area intersections in the 2040 Build — 8/6 Lane
Combination Alternative scenario.
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8. 1-26 FAILURE YEAR ANALYSIS

An update to the original traffic analysis technical memorandum failure year mainline HCS
capacity check was performed at five locations along 1-26 in five year increments (year 2015,
2020, 2025, 2030, 2035) in addition to the 2011 base year and the 2040 design year to estimate
what year freeway mainline segments are projected to reach LOS E and LOS F in the No-Build
and Build 8/6 Lane Combination Alternative conditions. The analysis results are based on
individual basic freeway segments using AM and PM peak hour straight-line volume
interpolations between 2011 and 2040 from traffic forecast breakout sheets.

Overall, the No-Build Alternative experiences peak hour segment LOS E and F from 1-40 to NC
280 in 2011, and all segments are expected to degrade to a LOS E or F in the 2040 No-Build
scenario. For the Build — 8/6 Lane Combination Alternative, all basic freeway segments are
projected to operate at LOS D or better through 2040. Table 8 presents analysis results for the
worst case AM or PM peak hour level of service and density. Analysis output files are located in
Appendix G.

Table 8. Failure Year Analysis — 1-26 Freeway Operations Summary

No-Build Alternative
I-26 Basic Freeway Segment ID # LOS/Density*
2020 | 2025 | 2030

[-40 to NC 191 B1
NC 146 to NC 280 B2
43.9
D
NC 280 to US 25 B3
30.0 | 32.6 | 36.3 | 40.7
. C D D D E E E
US 25 to US 64 (Balfour Pkwy in 2040) B4
254 | 27.3 |1 29.9 | 32.8 | 36.2 | 40.0 | 44.6
C C D D D E E

US 64 to Upward Road B5
232 | 252 (279 | 309 | 344 | 38,5 | 43.3

Build 8/6 Lane Combination Alternative

I-26 Basic Freeway Segment ID # LOS/Density*
2011 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040

C C D D D D D

[-40 to NC 191 Bl
242 | 251 | 26.2 | 274 | 286 | 30.0 | 314
C C C C D D D
NC 146 to NC 280 B2
21.0 | 220 | 233 | 246 | 26.1 | 27.6 | 29.3
B B C C C C C
NC 280 to US 25 B3

16.3 | 175 | 19.1 | 20.7 | 22.3 | 24.0 | 259
C C C C D D D
193 | 209 | 23.0 | 25.3 | 27.8 | 30.7 | 34.1
B C C C C D D

16.6 | 18.3 | 20.3 | 22.3 | 245 | 26.9 | 29.6
* - Density Reported as Passenger Car Equivalents Per Mile Per Lane

US 25 to US 64 (Balfour Pkwy in 2040) B4

US 64 to Upward Road B5
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9. 1-26 /US 25 (ASHEVILLE HIGHWAY) INTERCHANGE ALTERNATIVES
OPERATIONS ANALYSIS

For the 2011 and 2040 No-Build and Build — 8/6 Lane Combination Alternative conditions, detailed
AM and PM peak hour traffic microsimulation analyses (using the TransModeler Version 3.0
Release 2 software package) were created to determine the impacts of four (4) potential
interchange form improvements at the 1-26/US 25 (Asheville Highway) - Exit 44 interchange where
the capacity analysis results from the original NCDOT STIP 1-4400/I-4700 (I-26 Widening)
Purpose and Need Traffic Analysis Technical Memorandum indicated operational deficiencies in
the No-Build, 6-Lane and 8-Lane Build alternatives. These results were used to coordinate with
planning and design staff to determine the feasibility of proposed interchange forms.

9.1 Preliminary Alternatives Studied

Based on the original traffic capacity analysis results, several options for improvements to the
interchange were discussed with HNTB roadway design staff to determine feasibility from an
operations perspective, as well as to consider potential existing right-of-way and environmental
constraints and impact to the existing bridge overpass configuration. The five basic interchange
preliminary design improvements studied in this report include:

e Alternative 1 — No-Build

The No-Build Alternative for the interchange microsimulation analysis includes no changes
to the existing laneage configuration for US 25 (Asheville Highway) or the interchange
ramp terminal on-ramps or off-ramps. Preliminary roadway designs for improvements to
the 1-26 mainline for the Build — 8/6 Lane Combination Alternative were modeled in the
2011 Base Year Build Alternative scenarios and all 2040 Design Year Alternatives for this
microsimulation analysis. The 2011 Base Year No-Build Alternative modeled existing 1-26
laneage for the purposes of model calibration.

e Alternative 2 - Diverging Diamond (DDI)

The Diverging Diamond interchange configuration assumes the ability to carry three lanes
of traffic across the existing bridge cross-section in each direction, with single lane left-turn
free flowing on-ramps. Traffic on US 25 will be subject to two “crossovers” upstream of
the bridge to cross the bridge on the “opposite” side of the road. This alternative
preserves the existing bridge structure and would have the ability to reduce the size of the
interchange footprint compared to the other Build alternatives (particularly the partial
cloverleaf designs). Additional modification to the off-ramp approaches at US 25 will also
be necessary to maintain adequate capacity.

e Alternative 3 - Displaced Left-Turn (DLT)

The Displaced Left-Turn (DLT) Alternative design moves left-turning traffic (traffic turning
left from US 25 onto 1-26) in both directions to a location approximately 400 feet upstream
of the signal-controlled ramp terminals. This left-turning traffic is crossed over the
opposing US 25 through lanes at a new signalized intersection. This traffic then travels on
a new roadway that is located between the opposing US 25 through lanes and a new
roadway for the right-turning 1-26 off-ramp traffic. These drivers then travel in the
“opposite” direction on the outside of the bridge and make a left turn onto the I-26 on-
ramp. This alternative may require widening the existing bridge structure, but would have
a reduced interchange footprint compared to the partial cloverleaf build alternatives.
Additional modification to the off-ramp approaches at US 25 will also be necessary to
maintain adequate capacity.
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e Alternative 4 - Partial Cloverleaf
The Partial Cloverleaf design adds loop ramps from US 25 to the 1-26 mainline in the
northeast and southwest quadrants, eliminating the problematic left-turn on-ramp
movements from US 25 to 1-26. This will simplify existing signal operations at the
interchange ramp terminal intersections. The primary tradeoff with the alternative is the
large right-of-way/construction cost/environmental impacts caused by the enlarged
interchange footprint.

e Alternative 5 - Partial Cloverleaf (With Design Exception on Loops)
This alternative would operate similar to Alternative 4, with a reduced right-of-way impact
due to smaller loop radii. The tradeoff with the reduced loop radii is primarily safety of
turning vehicles — particularly the possibility of large semi-trailer trucks overturning on the
tighter turn radii.

Figure 8.1 shows the preliminary designs for each build alternative. Additional modifications to
these designs due to traffic operations analysis results are detailed Figures 8.2-8.4. The
laneage, traffic control, and storage lengths shown in Figure 8.4 apply to both Partial Cloverleaf
alternatives. The recommended laneage, storage, geometrics, and traffic control are shown in
Figures 8.2-8.4. Each alternative was initially analyzed in Synchro to determine practical laneage
and storage lengths based on a 2040 design year. The laneage and storages were then input
into TransModeler to create a semi-constrained network for microsimulation. After completing the
TransModeler analysis, average maximum queues over 10 runs for each alternative were
reviewed to determine recommended storage lengths. Microsimulation runs were visually
reviewed to further assess any questionable reported queues.

9.2 Measures of Effectiveness

The Measures of Effectiveness (MOEs) of each AM and PM peak hour model scenario were
compiled from TransModeler simulation runs and include the following:

US 25 Interchange Area System MOEs
¢ Vehicle Miles Traveled (VMT)
e Vehicle Hours Traveled (VHT)
¢ Mean System Speed
e Total System Delay

Corridor-Level MOEs
e Average Travel Time/Speed between selected points on US 25

Localized Element MOEs
o Average Queue Length for each freeway junction with at-grade roadways
¢ Maximum Queue Length for each freeway junction with at-grade roadways
e Average vehicular delay at at-grade intersections, by approach

MOEs of the 2011 Base Year and 2040 Future No-Build scenarios with the 2011 Base Year and
2040 Future Year Build 8/6 Lane Combination Alternative were compared to assess traffic
operations between the four preliminary design concepts and their relative improvement in
operations compared to the No-Build Alternative scenario (existing interchange geometrics). No
indirect computation of any LOS for any intersection was made with Synchro/HCS results as
described in previous sections. Comparisons between HCS/Synchro results and simulation
results were limited to qualitative comparisons of results. Synchro analysis was not included
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specifically in the comparison of the 2011 Base Year and 2040 Future No-Build scenarios with
the 2011 Base Year and 2040 Future Year Build 8/6 Lane Combination Alternatives at the 1-26
and US 25 (Asheville Highway) interchange. Simulation models for the following scenarios were
developed for AM and PM peak periods:

e Calibrated 2011 Base Year No-Build Scenario (2011 traffic volumes taken from NCDOT
TPB Forecast Turning Movement Count Data)

e 2011 Base Year Build — 8/6 Lane Alternative Scenario (4 Preliminary Design Concepts)

e 2040 Future Year No-Build Scenario (2040 traffic volumes taken from NCDOT TPB traffic
forecast data)

e 2040 Future Year Build — 8/6 Lane Alternative Scenario (4 Preliminary Design Concepts)

The duration of the peak period, model seeding duration, and the number of model runs for
each scenario were determined in collaboration with current NCDOT and FHWA
recommendations. The peak period was one hour for each simulation run, with a seeding
duration of 15 minutes at 75 percent of the peak hour volumes. Ten runs were performed for
each scenario. The random seed was set at five for the first simulation and then incremented by
five for each subsequent simulation run.

9.3 Microscopic Traffic Simulation Calibration

The 2011 Base Year No-Build model was calibrated by coding and adjusting the model so that it
closely replicated field observations. The same settings and methodology were then used to
develop the other alternatives in the base and future year models.

The following information was collected for the 2011 microsimulation base model development.
This information was taken from previous work by HNTB, NCDOT or others.

e Control Data (signal timing plans for all intersections provided by NCDOT)

e Demand Data (from NCDOT TPB Traffic forecast raw turning movement count data —
balanced between interchange ramp terminal intersections)

e Vehicle Mix (from NCDOT TPB Traffic forecast and FreeVal output estimates for 1-26
mainline and from traffic turning movement count data for US 25 — Asheville Highway)

e Geometric Data (number lanes, configuration, etc.)

Additional information and observations were collected in a field visit completed on May 7 and 8,
2014.

o Geometric Data (grades)
o Free flow Speed Distributions (from field data collected by HNTB)
o Corridor Travel Time Data (floating car runs completed by HNTB)

HNTB coordinated with NCDOT staff in the project scoping process to verify the following basic
calibration approach as presented below.

e The base model was calibrated based on 2011 Base Year peak period (AM and PM)
operations for a single peak hour. Calibration was based upon peak hour NCDOT TPB traffic
forecast raw turning movement count data, balanced between interchange ramp terminal
intersections along US 25 and to/from existing 1-26 on and off-ramps.

e HNTB calibrated the models based upon existing AM and PM peak hour travel speeds
through the network along US 25 and volume throughput (compared to turning movement
counts) in each direction near the center of the network in both directions along US 25.
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o HNTB performed travel time runs during the AM and PM peak periods to determine network
travel speeds for calibration. HNTB also noted general interchange operations in the vicinity
of the interchange during travel time data collection (average/maximum queues, any
operational deficiencies).

¢ Calibration targets were to have 10 run MOE averages within 10 percent of actual conditions
and based upon ten model runs, with different random seeds for each peak period. Models
were “seeded” for a 15 minute interval prior to actual peak hour operations and MOE data
collection.

The following adjustments were made to the default TransModeler parameters during the
calibration process:

Driving Behavior Parameters
e Minimum number of links to look ahead changed from 4 to 5
e Time headway to look ahead changed from 90 sec. to 100 sec.
e Vehicle stopped times between which the acceptable headway shrinks adjusted
to 15-45 sec.

Traffic Control Parameters
e Run yellow threshold was increased from 1.5 seconds to 2.0 seconds

General Parameters
e Minimum desired speed (percent of speed limit) changed from 85% to 92%
¢ Reduction in desired speed when queue is visible downstream changed from
15% to 10%.

9.3.1 2011 Base Year No-Build Model Calibration Results

Table 9 details 2011 Base Year No-Build volume throughput and travel time calibration results
for the US 25 corridor at the interchange with 1-26. Field-collected speed distributions along US
25 and I-26 and travel times for the US 25 corridor are detailed in Appendix H.

Table 9. Model Calibration Summary

Volume Throughput
SEAENT: Hell: L 2011 BY NB Model |  Within
Time | between Interghange 10% Calibration Target Average Volume Target
Period Ramp Terminals
NB SB NB SB NB SB NB SB
AM 1332 980 1199 - 1465 | 882 - 1078 1284 970 Yes | Yes
PM 1137 983 1023 - 1251 | 885 - 1081 1111 966 Yes | Yes
Travel Time
Field-Observed : : 2011 BY NB Model o
Time Travel Time along A0 Callbra}tlon HENEE Average Travel il
Period US 25 (min) (min) Time (min) Ul
NB SB NB SB NB SB NB SB
AM 1.12 1.03 1.01-1.23 0.93-1.13 1.40 0.94 No Yes
PM 0.99 0.73 0.89 - 1.09 0.66 - 0.8 0.94 0.77 Yes | Yes
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In both peak hours the average volume throughput in the 2011 Base Year No-Build model fell
within the 10 percent calibration target for the northbound and southbound volumes between the
I-26 ramp terminals on US 25. Since the field-observed US 25 travel times along the corridor
were collected traveling with through vehicles in the right-most lane only, the average travel
times extracted from the 2011 Base Year No-Build model were also for vehicles traveling
through the corridor start to finish in the right-most lane only. To calibrate the model travel times
to align with the field-observed travel times, the US 25 northbound and southbound speed
distributions observed in the field were entered into the model and then adjusted so the average
travel times from the model would lie within the target calibration range.

As shown in Table 9, the northbound US 25 corridor model travel time in the AM peak hour did
not fall within the target calibration range. This was due to vehicles in the right lane of US 25
waiting for gaps in the heavily-queued left lane of US 25 to make a left-turn downstream.
Further adjustments to the northbound US 25 speed distributions to increase AM peak speeds
along the corridor resulted in PM peak travel times that were approaching the lower bounds of
the target calibration range. The difference between the observed northbound AM peak speed
(18.5 mph) and the model speed (14.8 mph) is -3.7 mph. Since this difference was less than 5
mph, the 2011 Base Year No-Build model was considered to be calibrated.

The 2011 Base Year No-Build model was also visually checked for any potential errors before
modifications were made to the networks to assess the Build Scenario designs that
encompassed:

Review of any software errors

Review of model input

Review of model animation and comparison to field-observed conditions, such as queues
Residual errors

Key decision points

9.4 Alternative Analysis Results

After calibration of the 2011 No-Build Base Models, HNTB developed the 2011 Base Year Build
models and future 2040 No-Build and Build Scenario models. The volumes used in the 2011
Base Year Build models are shown in Figures 8.5-8.7. The following sections detail model
results for each analysis year and design scenario.

9.4.1 2011 Base Year Alternative Scenario Results

The following tables show 2011 AM and PM peak hour averaged results for system, corridor
and intersection level MOEs for all of the alternative improvement scenarios studied for the |-
26/US 25 (Asheville Highway) interchange.

Table 10 highlights system MOE results for the entire model network. As shown in Table 10,
the Build alternatives all offer some improvement over No-Build conditions, with larger
differences evident in mean system travel speeds and total system delay.

Table 11 compares operations along US 25 for vehicles making a complete trip through the
interchange area in the network. Similar to system results in Table 10, all the proposed Build
alternatives are expected to improve travel speeds, reduce delays, and allow a higher level of
throughput (based on total trips completed through the interchange). The two cloverleaf
designs produce the most operational benefits, with higher speed and lower delay results than
the DDI or DLT options.
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Table 10. 2011 Base Year Interchange System MOE Results

MOE

Alternative Vehicle Miles Vehicle Hours Mean System Total System
Scenario Traveled (VMT) Traveled (VHT) Speed (mph) Delay (Hours)

AM PM AM PM AM PM AM PM

Peak Peak Peak Peak Peak Peak Peak Peak
No-Build 8,445 7,585 233 227 37.2 34.2 102.6 109.6
DDI 9,198 9,193 200 209 46.9 44.7 57.5 67.5
DLT 9,207 9,213 186 182 50.3 51.4 44.8 40.9
Partial Cloverleaf 9,548 9,549 191 192 50.8 50.6 40.7 41.1
Partial Cloverleal 1 g 456 | 9408 | 189 190 | 505 | 505 | 408 | 410
(Design Exception)

Table 11. 2011 Base Year US 25 Corridor MOE Results

MOE

Alternative Scenario D_TraV_el Trips Travel Time (min) Speed (mph)
TiEEel AM PM AM PM AM PM
Peak Peak Peak Peak Peak Peak

No-Build Northbound 340 320 2.30 1.28 15.6 28.0
Southbound 272 258 1.36 1.17 26.5 30.7

DD Northbound 331 421 1.88 2.05 19.2 17.6
Southbound 408 323 1.52 1.71 23.8 21.2

DLT Northbound 327 416 1.13 1.03 31.8 34.7
Southbound 411 339 1.21 1.11 29.7 32.3

. Northbound 335 423 1.01 0.96 35.6 37.5

Partial Cloverleaf

Southbound 420 338 1.08 1.07 33.3 33.7

Partial Cloverleaf Northbound 343 430 0.97 0.95 36.9 37.8
(Design Exception) Southbound 418 336 1.10 1.08 32.9 335

Table 12, on the following page, highlights individual intersection approach MOEs for each
alternative scenario in the AM and PM peak hours of the 2011 Base Year. Due to the fact that
each Build design has different laneage features and intersection operational characteristics,
direct comparisons of results are not possible for each scenario. For example, the DDI
configuration introduces six signalized intersections, while the DLT alternative results in four
separate intersection analyses.

However, some general trends are observable in the data provided. The No-Build Alternative
has lengthy queues and vehicular delay results that would translate to LOS E or F conditions for
some approaches if a direct comparison were possible with HCM LOS thresholds. Both of the
partial cloverleaf alternative designs produce the best overall results in terms of minimizing
delays and queues, slightly outperforming the DDI and DLT designs.
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Table 12. 2011 Base Year Interchange Ramp Terminal MOE Results

Alternative ' Avg Queue Max Queue | Average Delay
Scenario Intersection Approach Length (feet) | Length (feet) (sec/veh)
AM PM AM PM AM PM
EB (Off-Ramp) 502 | 793 | 592 | 2219 47.1 | 113.2
|-26 Eastbound NB (US 25) 572 | 136 | 572 | 376 | 71.9 | 287
Ramp Terminal
No-Build SB (US 25) 425 237 425 437 27.4 22.2
WB (Off-Ramp) 556 123 556 376 62.6 51.6
|-26 Westhound NB (US 25) 432 | 289 | 432 | 477 | 165 | 30.8
Ramp Terminal
SB (US 25) 196 101 196 193 25.8 20.1
I-26 EB Ramp Right EB (Off-Ramp) 77 57 163 124 12.7 9.5
Turns & US 25 SB SB (US 25) 21 22 43 47 3.7 4.8
1-26 EB Ramp NB (US 25) 102 189 294 465 26.2 34.4
Terminal Crossover SB (US 25) 38 45 84 100 9.6 11.6
[-26 EB Ramp Left EB (Off-Ramp) 48 52 115 118 29.7 32.0
DI Turns & US 25 NB NB (US 25) -- - - - 2.5 2.6
[-26 WB Ramp Left WB (Off-Ramp) 23 20 43 33 27.2 24.7
Turns & US 25 SB SB (US 25) -- - - - 2.5 2.5
I-26 WB Ramp NB (US 25) 110 112 216 225 22.4 18.5
Terminal Crossover SB (US 25) 80 77 201 188 | 25.9 30.3
I-26 WB Ramp Right WB (Off-Ramp) 53 65 124 144 15.5 20.6
Turns & US 25 NB NB (US 25) - 18 - 25 0.6 2.6
Left Turn Crossover EB (Off-Ramp) 116 90 230 174 15.7 12.7
south of 1-26 EB NB Left Crossover 46 56 103 129 7.6 7.4
Ramp Terminal SB (US 25) 67 51 176 | 149 | 135 | 11.7
EB (Off-Ramp) 45 41 103 102 31.5 29.1
1-26 Eastbound NB Left Crossover 139 141 235 208 15.0 10.5
Ramp Terminal NB (US 25) 48 52 92 111 6.0 6.1
LT SB (US 25) 57 25 109 | 41 6.7 4.7
WB (Off-Ramp) 22 22 46 37 | 369 | 32.0
1-26 Westbound SB Left Crossover 80 97 160 170 7.8 13.1
Ramp Terminal NB (US 25) 69 31 116 63 7.6 4.3
SB (US 25) 64 44 130 76 4.6 4.5
Left Turn Crossover WB (Off-Ramp) 81 84 177 170 19.3 17.3
north of 1-26 WB SB Left Crossover 57 39 151 77 8.3 6.2
Ramp Terminal NB (US 25) 61 39 131 | 111 | 10.6 8.3
EB (Off-Ramp) 96 93 215 197 31.2 334
|-26 Eastbound NB (US 25) 63 | 68 | 107 | 122 | 151 | 13.9
) Ramp Terminal
Partial SB (US 25) 65 60 125 111 9.5 8.9
Cloverleaf WB (Off-Ramp) 68 91 186 232 | 33.9 37.3
'Ri‘?nvgfgf’rg:‘ng‘f NB (US 25) 58 | 71 | 113 | 119 | 63 | 623
SB (US 25) 70 63 | 137 | 110 | 103 | 10.0
EB (Off-Ramp) 102 89 221 202 30.6 32.6
- 120 Fasthound NB (US 25) 87 | 87 | 164 | 155 | 149 | 137
amp Terminal
Cloverleaf SB (US 25) 72 64 136 109 9.8 8.8
(Design WB (Off-Ramp) 65 77 159 | 191 | 346 | 34.9
Exception) | |-26 Westbound NB (US 25) 70 | 73 | 118 | 125 | 66 | 68
Ramp Terminal
SB (US 25) 80 74 142 135 10.5 10.3

“--* = Queue Data Not Reported by TransModeler, Queue Length is Insignificant
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9.4.2 2040 Design Year Alternative Scenario Results

The following three MOE results tables summarize TransModeler simulation runs for the five
alternative scenarios with anticipated 2040 design year AM and PM peak hour traffic volumes.
The volumes used in the 2040 Future Year Build models are shown in Figures 8.8-8.10.

Table 13 highlights system MOE results for the entire 2040 model networks. As shown in Table
13, the Build alternatives all offer substantial improvement over No-Build conditions, with larger
differences evident in VHT, mean system travel speeds and total system delay. The No-Build
network will be completely oversaturated and essentially “gridlocked” with the projected
increases in peak hour traffic demand. The DDI Alternative, though offering some improvement
from the No-Build scenario, does not provide the same level of system-wide improvements that
the other three Build alternatives do.

Table 14 compares operations along US 25 for vehicles making a complete trip through the
interchange area in the network. Similar to system results in Table 13, all the proposed Build
alternatives are expected to improve travel speeds, reduce delays, and allow a higher level of
throughput (based on total trips completed through the interchange). Similar to the analysis
results for the corridor in the 2011 Base Year, the two cloverleaf designs produce the most
operational benefits in the 2040 design year, with higher speeds and lower delay results than
the DDI or DLT options.

Table 15, on the following page, highlights individual intersection approach MOEs for each
alternative scenario in the AM and PM peak hours of the 2011 Base Year. Due to the fact that
each Build design has different laneage features and intersection operational characteristics,
direct comparisons of results are not possible for each scenario. For example, the DDI
configuration introduces six signalized intersections, while the DLT alternative results in four
separate intersection analyses.

However, some general trends are observable in the data provided. The No-Build Alternative
has lengthy queues and vehicular delay results that would translate to LOS E or F conditions for
some approaches if a direct comparison were possible with HCM LOS thresholds. Both of the
partial cloverleaf alternative designs produce the best overall results in terms of minimizing
delays and queues, slightly outperforming the DDI and DLT designs.

Table 13. 2040 Design Year Interchange System MOE Results

MOE

Alternative Vehicle Miles Vehicle Hours Mean System Total System
Scenario Traveled (VMT) Traveled (VHT) Speed (mph) Delay (Hours)

AM PM AM PM AM PM AM PM

Peak Peak Peak Peak Peak Peak Peak Peak
No-Build 7,233 7,805 2,303 2,053 5.0 5.8 2186.7 | 1928.1
DDI 13,888 | 13,854 540 550 28.5 27.9 325.0 335.1
DLT 14,253 | 14,346 349 319 41.7 45.8 129.0 97.8
Partial Cloverleaf 14,860 | 14,854 309 311 48.9 48.7 74.6 75.8
Partial Cloverleaf 1, 660 | 14657 | 306 | 304 | 488 | 401 | 740 | 717
(Design Exception)
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Table 14. 2040 Design Year US 25 Corridor MOE Results

MOE
Alternative Scenario D_TraV_e| Trips Travel Time (min) Speed (mph)
TiEEel AM PM AM PM AM PM
Peak Peak Peak Peak Peak Peak
No-Build Northbound 293 354 4.01 3.56 9.0 10.1
Southbound 390 334 3.57 4.21 10.1 8.6
DD Northbound 393 479 3.35 2.79 10.8 13.0
Southbound 427 346 3.14 3.70 11.5 9.8
DLT Northbound 431 558 1.26 151 28.5 23.8
Southbound 498 428 3.28 2.00 11.0 18.0
. Northbound 454 566 1.16 1.16 30.8 31.0
Partial Cloverleaf
Southbound 553 441 1.38 1.27 26.2 28.5
Partial Cloverleaf Northbound 449 566 1.12 1.08 32.0 33.1
(Design Exception) Southbound 560 438 1.35 1.22 26.6 29.7
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Table 15. 2040 Design Year Interchange Ramp Terminal MOE Results

Alternative ' Avg Queue Max Queue | Average Delay
Scenario Intersection Approach Length (feet) | Length (feet) (sec/veh)
AM | PM | AM | PM | AM PM
EB (Off-Ramp) 1,086 | 1,080 | 2,235 [ 2,223 | 147.6 | 136.2
"Ziffmﬁzlmp NB (US 25) 482 | 472 | 616 | 614 |164.7] 1413
NoBuild SB (US 25) 373 | 392 | 478 | 473 | 441 64.4
WB (Off-Ramp) | 1,234 | 1,057 | 2,881 | 2,875 [ 229.9 | 211.9
R Abdi NB (US 25) 201 | 274 | 449 | 468 | 17.4 | 311
SB (US 25) 563 | 578 | 749 | 749 |134.0| 146.9
I-26 EB Ramp Right EB (Off-Ramp) 163 | 123 | 362 | 292 | 21.2 13.5
Turns & US 25 SB SB (US 25) - - - - 1.4 1.4
I-26 EB Ramp NB (US 25) 361 | 380 | 604 | 603 | 70.6 66.1
Terminal Crossover SB (US 25) 104 89 318 305 | 19.1 29.9
I-26 EB Ramp Left EB (Off-Ramp) 101 | 107 | 322 | 279 | 52.2 50.8
DI Turns & US 25 NB NB (US 25) 36 72 36 74 2.9 3.0
I-26 WB Ramp Left WB (Off-Ramp) 48 38 113 | 85 | 23.8 17.9
Turns & US 25 SB SB (US 25) 71 56 80 74 3.1 3.0
I-26 WB Ramp NB (US 25) 273 | 225 | 426 | 418 | 35.6 26.4
Terminal Crossover SB (US 25) 462 461 806 815 | 90.9 100.7
I-26 WB Ramp Right | WB (Off-Ramp) 113 | 134 | 230 | 279 | 22.4 27.6
Turns & US 25 NB NB (US 25) - - - -- 0.6 0.6
Left Turn Crossover EB (Off-Ramp) 258 168 622 395 28.8 21.5
south of 1-26 EB NB Left Crossover 110 162 262 340 10.8 14.8
Ramp Terminal SB (US 25) 229 | 218 | 311 | 310 | 35.1 36.2
EB (Off-Ramp) 102 62 | 469 | 126 | 43.7 46.3
I-26 EB Ramp NB Left Crossover | 154 154 285 247 | 11.9 8.7
Terminal NB (US 25) 108 143 264 337 6.2 6.1
LT SB (US 25) 266 | 175 | 478 | 393 | 28.2 14.2
WB (Off-Ramp) 52 55 128 | 143 | 52.2 52.3
I-26 WB Ramp SB Left Crossover - 64 - 112 3.0 5.4
Terminal NB (US 25) 68 122 | 114 | 307 | 6.3 9.0
SB (US 25) 350 | 92 | 799 | 215 | 17.2 4.6
Left Turn Crossover WB (Off-Ramp) 152 177 314 369 24.3 27.2
north of 1-26 WB SB Left Crossover 325 92 799 215 19.9 10.4
Ramp Terminal NB (US 25) 159 | 187 | 243 | 267 | 14.7 20.3
EB (Off-Ramp) 139 | 142 | 425 | 392 | 30.4 35.7
"zﬁeﬁiiﬁg{"p NB (US 25) 78 | 83 | 198 | 185 | 186 | 16.1
Partial SB (US 25) 127 | 96 | 224 | 187 | 15.8 11.5
Cloverleaf WB (Off-Ramp) 108 209 317 728 | 32.1 33.2
"ZGT\e’YrEiE;mp NB (US 25) 80 | 92 | 184 | 184 | 87 | 104
SB (US 25) 98 85 | 231 | 201 | 14.3 15.5
EB (Off-Ramp) 142 | 152 | 396 | 446 | 29.8 35.8
Partial "zi‘iiiﬁ:{“p NB (US 25) 99 | 101 | 187 | 200 | 202 | 171
Cloverleaf SB (US 25) 128 | 85 | 257 | 166 | 15.9 11.0
(Design WB (Off-Ramp) 92 96 | 212 | 209 | 33.8 29.3
Exception) "ZGT\e’YrEiE;mp NB (US 25) 70 | 77 | 161 | 171 | 80 | 88
SB (US 25) 94 84 194 | 161 | 13.2 14.0

“--* = Queue Data Not Reported by TransModeler, Queue Length is Insignificant
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10. I-26 Southbound Project Termini Operations Analysis

Initial HCS-FreeVal results in the NCDOT STIP 1-4400/1-4700 (I-26 Widening) Purpose and Need
Traffic Analysis Technical Memorandum for the southbound segments of I-26 at the southern
project termini at US 25 (Exit 54) produced inconclusive data as to future 2040 freeway operations
in this area when comparing the 2040 No-Build, Build — 6 Lane Alternative, and Build — 8 Lane
Alternative. To further investigate and assess expected freeway system performance in this area,
AM and PM peak hour traffic microsimulation models using the TransModeler software tool were
created.

10.1 Preliminary Alternatives Studied

The microsimulation models for the section of southbound I-26 between the Upward Road (Exit
53) interchange and the US 25 Flat Rock (Exit 54) interchange were developed to include the
southbound Upward Road on-ramp, 1-26 mainline, and US 25 (Flat Rock) off-ramp segments only.

¢ The No-Build Alternative models assume existing freeway mainline and ramp configuration
geometrics and all existing operational parameters only.

e The Build 6-Lane, 8-Lane, and 8/6 Lane Combination Alternative models incorporate current
functional design improvements, which include a third southbound lane on I-26 that will drop at
the US 25 off-ramp (in the 6-Lane and 8/6 Lane Combination Alternative models). Figure 9.1
details the analysis boundaries, laneage, geometrics, and volumes used in the TransModeler
analysis of all three Build Alternative models.

e The Build 8-Lane Alternative model includes one 1-26 southbound lane dropping at the US 25
interchange and the fourth 1-26 southbound “inside” lane dropping south of the US 25 diverge,
outside “south” of the model boundary. This laneage configuration matches the preliminary
designs.

10.2 Measures of Effectiveness and Calibration

2011 Base Year No-Build AM and PM peak hour calibrated models were developed with existing
information similar to the process, inputs, and methodology as described in Section 9.3 above.
The only differences to the process were the fact that MOEs were computed for freeway
operations only — no intersection MOEs or arterial corridor MOEs were developed for these
models, and that no additional field collection of travel speed data was conducted. Instead,
existing vehicle speed profiles for a rural 65 mile per hour facility were utilized from speed
distribution curves developed in the SPOT Interchange/Intersection Projects — Travel Time
Analysis Program Management Report (June 2013).

The 2011 calibrated base year models were used for 2040 evaluations for the No-Build, Build — 6
Lane, Build — 8 Lane and Build 8/6 Lane Combination Alternatives by updating peak hour
vehicular information and updating the existing 1-26 and ramp configuration with preliminary
design information for the 1-4400/1-4700 project being developed by HNTB concurrently with this
traffic analysis documentation.

10.3 Analysis Results

The following sections highlight 2011 Base Year and 2040 Design Year analysis results for the
I-26 southbound freeway section between Upward Road and the US 25 system interchange. 10
run average TransModeler MOE output was tabulated and comparisons between the No-Build
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Alternative and Build 6-Lane, Build 8-Lane, and Build — Combination 8/6 Lane Alternatives were
made to determine if the initial FreeVal results from the original Purpose and Need Traffic
Analysis Technical Memorandum were valid.

10.3.1 2011 Base Year No-Build Scenario Results

Tables 16 and 17 provide MOE results for the 1-26 southbound segment for AM and PM peak
hour 2011 Base Year conditions. This information is primarily shown as a baseline comparison
to 2040 simulation results in Section 10.3.2. No major operational issues are shown in the
tables, which correlate with field observed conditions during peak hours in this area of the 1-26
corridor.

Table 16. 2011 Base Year No-Build MOE Results

MOE
Vehicle Miles Vehicle Hours Mean System Total System
Traveled (VMT) Traveled (VHT) Speed (mph) Delay (Hours)
AM PM AM PM AM PM AM PM
Peak Peak Peak Peak Peak Peak Peak Peak
2783.5 | 2063.9 43.0 315 64.7 65.5 3.4 2.2

Table 17. 2011 Base Year No-Build Freeway Operations Summary

LOS** Density (veh/mi/ln)
Segment**
AM Peak PM Peak | AM Peak | PM Peak
Basic (North of Upward Road On-Ramp) C B 22.4 15.9
Weaving (Between Ramps)* C B 23.2 16.6
Basic (South of US 25 Off-Ramp) B B 17.2 12.3

** . HCM Information for Comparison Only, LOS Not Directly Computed by Simulation Results
A - TransModeler evaluates the freeway section between the ramps as a weaving segment when determining
density

10.3.2 2040 Design Year Alternative Scenario Results

To accurately assess the validity of the FreeVal results for the 1-26 southbound segments
immediately upstream of the US 25 system interchange, as presented in the original 1-26
Purpose and Need Traffic Analysis Technical Memorandum, TransModeler runs for the current
No-Build and Build Alternative design concepts were compiled and results shown in Tables 18
and 19. AM peak hour run results are the primary focus, as projected volumes are higher in
the southbound direction in this area, and were the ones in question from the original FreeVal
analysis.
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Table 18. 2040 Design Year Alternative Scenario MOE Results

MOE
Alternative Vehicle Miles Vehicle Hours Mean System Total System
Scenario Traveled (VMT) Traveled (VHT) Speed (mph) Delay (Hours)
AM PM AM PM AM PM AM PM
Peak Peak Peak Peak Peak Peak Peak Peak
No-Build 4295.1 | 3641.4 101.1 57.7 42.7 63.1 39.1 5.3
Build — 6 Lane 4824.4 | 3830.4 77.0 59.9 62.7 64.0 7.5 4.9
Build — 8 Lane 5015.9 | 3833.2 78.5 59.1 63.9 64.8 6.8 45
Build ~8/6 Lane | 40784 | 38104 | 779 | 596 | 626 | 639 7.7 4.9
Combination
Table 19.
2040 Design Year Alternative Scenario 1-26 Southbound Freeway Operations Summary
*% 1
Alternative % LOS Density
Scenario Segment AM PM AM PM
Peak | Peak Peak Peak
Basic F D 63.9 26.2
No-Build Weaving” E D 50.4 31.1
Basic D C 29.2 24.1
Basic C C 25.7 19.1
Build — 6 Lane Weaving” D C 29.5 22.8
Basic D C 34.1 25.9
Basic C B 19.7 14.2
Build — 8 Lane Weaving” C B 22.5 16.8
Basic C B 23.1 17.2
Build — 8/6 L Basic C C 25.9 18.9
urid — &/6 Lane Weaving” D C 29.8 22.6
Combination -
Basic D C 34.0 25.8

BOLD/ITALIC — Segment Exceeds LOS D Thresholds

** . HCM Information for Comparison Only, LOS Not Directly Computed by Simulation Results

A - TransModeler evaluates the freeway section between the ramps as a weaving segment when
determining density

As clearly shown in Tables 18 and 19, all Build Alternative designs for the 1-26 mainline offer
some operational improvements in this particular freeway area, particularly in the weaving area
between the Upward Road interchange on-ramp and the US 25 (Flat Rock) off-ramp. Initial
FreeVal results for this segment predicted 2040 AM peak hour LOS to be LOS F for the merge
section and LOS E for the diverge section — for both the Build — 6 Lane and Build — 8 Lane
sections. Since FreeVal methodologies are not set up to evaluate this area accurately, the
microsimulation models were developed to more realistically answer this issue. From the
results in the tables above, no peak hour operational issues are expected with any of the three
proposed design alternatives.
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11. CONCLUSIONS AND RECOMMENDATIONS

The 1-4400/1-4700 study area traffic capacity analysis addendum was completed to address the
following issues raised in the initial traffic analysis study:

¢ A new evaluation of existing and future peak hour traffic operations along 1-26 and its
study area interchanges was necessary to determine if the additional Build 8/6 Lane
Combination Alternative meets the purpose and need for the project.

o A detailed study using traffic microsimulation software of the US 25 (Asheville Highway)
service interchange was necessary to test conceptual interchange form improvements.
Both current interchange ramp terminal intersections at this location are projected to
have significant operational and congestion issues in the 2040 AM and PM peak travel
periods.

e A detailed study using traffic microsimulation software of the segment of 1-26
southbound between the Upward Road and US 25 (Flat Rock) interchanges was
necessary to evaluate projected 2040 future peak hour operations in this area, testing
the proposed design alternatives' ability to provide adequate traffic operations. Initial
study results using the FreeVal software indicated potential operational issues in the
Build — 6 Lane and Build — 8 Lane alternatives.

Two alternatives were analyzed in this addendum study — the No-Build Alternative and the
Eight/Six-Lane Combination Widening Build Alternative.

¢ The No-Build Alternative assumes that no changes will be made to study area roadways
in terms of geometric or traffic control improvements — other than changes to improve
signal timings during AM and PM peak hours, along with the addition of the proposed
Balfour Parkway interchange north of Hendersonville and improvements recently
completed for Upward Road in the vicinity of 1-26.

e The Build — 8/6 Lane Combination Alternative assumes that 1-26 will be widened for two
additional travel lanes in each direction from the 1-40/1-240/1-26 system interchange to
the US 25 (Asheville Highway) interchange, and one additional travel lane in each
direction from the US 25 (Asheville Highway) interchange to the US 25 system
interchange. Conceptual design information for improvements to existing auxiliary
acceleration/deceleration lanes was also added.

11.1 Freeway/Interchange Ramp Terminal Operations

The No-Build Alternative capacity analysis results from the original traffic capacity analysis
study indicate that existing traffic operations issues in the project study area are related to peak
hour congestion along the 1-26 corridor between 1-40 system interchange and NC 280 (Airport
Road). The extent and duration of this congestion is expected to increase by the 2040 project
design year. 68 of the 84 existing 1-26 freeway segments analyzed in the project study area
provide adequate (LOS D or better) operations in both peak hours in the 2011 base year. This
number is expected to decrease to only 34 of 94 future freeway segments in the 2040 design
year — No Build alternative, due to the projected peak hour traffic volume increases along the I-
26 corridor.

The two existing interchange ramp terminal intersections at the 1-26 interchange with US 25
(Asheville Highway) and the US 64 intersection with Francis Road/Sugarloaf Road operate
worse than a LOS D in at least one base year peak hour, with one additional intersection (US 64
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and Carolina Village Road/Orr's Camp Road) in the project study area expected to degrade to a
LOS E or LOS F in at least one peak hour in the 2040 design year — No Build alternative.

Capacity analysis results for the Build 8/6 Lane Combination Alternative indicate that the
proposed improvements will provide a LOS D or better for all freeway segments in the project
study area in both the 2011 Base Year and 2040 Design Year.

Table 20 highlights the No-Build and Build — 8/6 Lane Alternative freeway analysis comparison.

Table 20. 1-4400/4700 Freeway Capacity Analysis Summary

Analvsis Number of Freeway Segments Operating at Given LOS in
Ye)altr Scenario at Least One AM or PM Peak Hour
LOSA | LOSB LOS C LOS D LOS F
No-Build 0 16 36 16 16 0
2011 [ Build — 8/6 Lane
Combination 1 64 18 1 0 0
No-Build 0 0 15 19 53 7
2040 [ Build — 8/6 Lane 0 0 42 I 0 0
Combination

11.2 US 25 (Asheville Highway) Service Interchange Analysis

After calibrating existing 2011 AM and PM peak hour microsimulation models of the US 25
(Asheville Highway) service interchange using the TransModeler software package, the model
networks were modified to test four (4) proposed initial design concepts — a diverging diamond
interchange (DDI), a displaced left-turn Interchange (DLT), a standard partial cloverleaf, and a
modified partial cloverleaf containing some design exceptions that allow a smaller interchange
footprint.

Measures of Effectiveness (MOES) such as travel speeds, vehicular delays, and queues were
extracted from the models (averages of 10 model runs for each scenario) and a comparison of
the No-Build Alternative and four Build Alternatives is presented in Tables 21 and 22. These
tables provide data for the entire interchange (including effects of the designs along US 25 and
the 1-26 mainline) as well as for vehicles on the US 25 corridor. The data provides direct
comparisons of the anticipated operational effects each Build alternative would have when
compared to the No-Build Alternative (the existing standard diamond interchange configuration).

The data indicates that all four design alternatives improve overall system and corridor
performance in both peak hours for the vehicle hours traveled, speed, and delay MOEs.
However, the two partial cloverleaf designs offer the most operational benefits, followed by the
DLT and finally, the DDI.

Based solely on operational performance, the partial cloverleaf designs are recommended for
further environmental study to assess their impacts.
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Table 21. 2011 and 2040 No-Build to Build System-Level Comparison

Percent Improvement over No-Build Alternative
_ _ Analysis | Vehicle Miles Vehicle Hours | Mean System Total System
Build Alternative | ", = Traveled (VMT) | Traveled (VHT) | Speed (mph) Delay (Hours)
AM PM AM PM AM PM AM PM
Peak Peak Peak Peak Peak | Peak Peak Peak
DD 2011 9% 21% -14% -8% 26% 30% -44% -38%
2040 92% 78% -T7% -73% 468% | 380% -85% -83%
LT 2011 9% 21% -20% -20% 35% 50% -56% -63%
2040 97% 84% -85% -84% 731% | 686% -94% -95%
. 2011 13% 26% -18% -15% 37% 48% -60% -62%
Partial Cloverleaf
2040 105% 90% -87% -85% 873% | 735% -97% -96%
(F’Sftial Cloverleaf 2011 11% | 24% | -19% | -16% | 36% | 47% | -60% | -63%
esign
Exception) 2040 103% | 88% | -87% | -85% | 870% | 743% | -97% | -96%
Table 22. 2011 and 2040 No-Build to Build US 25 Corridor-Level Comparison
2011 Percent Improvement over 2040 Percent Improvement over
No-Build Alternative No-Build Alternative
Build UsS 25 : ; us 25 : ; US 25
Alternative Direction e ) Through Trips Usengel i () Through Trips
AM PM AM PM AM PM AM PM
Peak Peak Peak [ Peak Peak Peak Peak Peak
DD NB -18% 60% -3% 32% -16% -22% 34% 35%
SB 12% 46% 50% 25% -12% -12% 10% 4%
LT NB -51% -19% -4% 30% -69% -58% 47% 58%
SB -11% -5% 51% 31% -8% -53% 28% 28%
Partial NB -56% 25% | 2% | 32% | -71% -67% | 55% | 60%
Cloverleaf SB -20% 9% | 55% | 31% | -61% | -70% | 42% | 32%
Partial NB 58% | -26% | 1% | 34% | -72% | -69% | 53% | 60%
Cloverleaf
(EDes'gr.‘ SB -19% 8% | 54% | 30% | -62% | -71% | 44% | 31%
xception)

11.3 1-26 Southbound Termini Analysis

To validate initial capacity analysis results from the FreeVal freeway system evaluation
software, the segment of 1-26 southbound between the Upward Road and US 25 (Flat Rock)
interchanges was analyzed in the TransModeler microsimulation program to compare No-Build
and 1-26 Build Alternative operations, primarily focusing on the 2040 design year. The goal was
to evaluate results from the Build — 6 Lane, 8-Lane, and 8/6 Combination Alternative preliminary
roadway designs in this area to compare to initial FreeVal merge and diverge results (LOS F/E,
respectively in the 2040 AM peak hour).
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The following MOE results were extracted from the models:

e Generally, all three 1-26 design alternatives improve freeway densities in this section by
50 percent or more compared to the No-Build existing freeway and on-ramp/off-ramp
configuration.

e Density values reported from the Build alternative simulation runs, if compared to HCM
methodology LOS ranges and thresholds for basic freeway, ramp merge/diverge
segments, would equate to a LOS D or better in both peak hours in the 2040 design
year.

o Therefore, any of the I-26 Build Alternative current conceptual designs should provide
adequate peak hour traffic operations in the 2040 design year peak hours for this
segment of 1-26. This also serves to verify that the initial 2040 design year capacity
analysis results from FreeVal are not valid for this area.

October 2014 38 H NTB



Appendix A — Figures




; e " Astieviie 3 5wannanoa T Ridge RS
63 \I - 7_.;';:_‘#"
A ?0 '/-'—'\_, = e
Branch B MounT
- ———— P LACK MounTain
5 19 Be verly Hills -"/F_—
. i
End Study Area [est Ashevite : g
s »  Asheville = o s
VLT a3 1 dote , - i
ABE 23 a1 //,ff/
WS : <J
— i~ "
— = il 191 [, £ Flat Top
- T aad - "ne
T4 1—::—:_:/‘ =) P \‘:}.‘_ P, | Biltmore L O"JHL" .,/
(e ' —— |, > 4
28 = >
Enka ~ dé‘
& =
i T 't?’ ASHEVILLE =
12 25 & _ :
" Q';\QG Minehole Gap Blue Ridge @
Biltmaore ALT - Forest
BiLTMORE Laxe e, FAIRVIEW
FOfE’St 74 )
Jo § — A '
K Buncombe aaaZex °
g Valey S#J!.‘!’QS f}“yr'.ul“, E ."-’.’_; .J._ T
s .~ NS\ ey e
WaLxEr HiLLe Bent Creek Fairview
8/ Gien Mezni:
() L\ 5‘ Y] g
Busbeq
Ay, 3
Rivercwe [ c—— ”&" *Q
181 |Exit37| 9, ’
4%' \cimry t Gap
146 |
Remold Ga an :.’ A,
*9-5 -3 I8l Julian

Sy .
< Ball Gap o \\\ toke  Royal Pines sk %
e "
? p A\Ieﬂl nl \“

Ty W = “4—-— t 2
1) “ WHITE Ping CincLs Mj m L Bearwallow
- g Cave Gan ? ; v GRAND HiGk Ar B o o
nt R & > G MR Waison
Wiaite ( ~ GRAND HiG LANDS AT BEAR WALLOW
§ GRAHAM, TOMMY PEn WHITE Oak GrOVE 3 LOW
B~ [Exit 4o| ;

2Y

N
9 sF

q*b
Oeg

¥

0,%

Py L o

Mills/River Fruitland
M
&P _\_.Ao"(:‘
cwits € 5 R poc Rd[e4
%_,:& Copper Ford
Camelot
ooo‘%.
Hol ion Hi
olly Springs & Hally, Will Union Hill
&
&
& AR Henderson STIP 1-4400
e -4
>y ~% H_F 3 Dana
Etowah b Laurel-Park
o : - -
Ping Hendersonville Baxter
T Heho“%d Barker
Heights

Lakewood tﬁ-b Va"ey Hill S

N

Kentuc_k_g_(_ £,-f " bines
E 5 7 Flat Rock

Tennessee M I & ¥ Buckeye Ford \\ Exit 59

e \ - )
} unt Ol Zirconia
—- T 225 B o™ Huwy
/ PI'Oject Area - Tiixedo SL:m‘_rmr

Loke

'I Begin Study Area

South Carolina

Melrose
Georgia

i AVTEQ © ANE} ©.2013 Microsoft Corporatlon 4
|t

Traﬁ' ¢ Analysis Study Area Figure 1
STIP Project 1-4400/1-4700
October 2014

Legend

szmmzmzzzml STIP Project 1-4400 N

sezmzmzzzmt STIP Project 1-4700 A

[ 1-4400/1-4700 Traffic Analysis Study Area _
0 1 2 4 Miles

|Data Sources: NCDOT, NC OneMap, Bing Maps, HNTB




( LEGEND

@ WV = Unsignalized Intersection

= Signalized Intersection

Brevard
Road

&

—>» = Lane Geometry
500" = Acceleration/Deceleration/
Auxiliary Lane Distance (ft)
B94 —3150' = HCM Segment ID &
HCM Segment Length (ft)
J “ 1t
[To)
&
o 25'
i = ©
et '_l
w 94 B94 — 3150 | M93-1500" | B92-1075' | D91 - 1500'
S an
= B1 - 4600' | D2-1500'
@1 - -
‘ 600" ~
SR 3431
(Pond Rd)
<—
SR 3428
(Rocky Ridge Rd) —> .
[Chil I N e
3 o a
g &
PN Airport Wil
K Road P\ Brevard
l l TT u Road
o
S L
g I ¢ oo
“ T
s B N 400
: po= — 3 =
| :: <« - -—
At :<i 1 1 1
W m | M85 — 1500 | B84 — 2075 | D83 — 1500
5| bpio-1500' |  Bi1- ||| 22750 | M12 - 1500'
< — . —>
=1 — o) —> —>
i ~ = —> —r
425 a N (TR ars 475
2 b
21t
500' 7,
P Airport
ﬁ‘ Road

«—
«—

| B90 - 20650’

| B3-975' | M4-1500' | B5-18750'

—>

SR 3539
(Fanning Bridge Rd)

«—

4_
| B82 - 525' |

| B13 - 525 |

—
—

N
146
Ad
Long Shoals Road E
o o
o Te)
(40} (40]
Blue (
Ridge SO Sy SR 3495
Parkway A/ 6%\' (Glen Bridge Rd)
375 250"
— ¥ Y M N -
= = I = — ' e
| M89-1500' | B88- 2400' | D87-1500' | B86 — 10800' i w
H
| D6-1500'" | B7- 2500' | M8-1500" | B9 — 10500' :5
S WO 42 S |
575' \}‘ / 650'
71
< v
'\—25\,)\4 TT
o o
Ln o
< ™
A
146
Ad
Long Shoals Road
SR 1345
REST STOP NB (Butler Bridge Rd)
950" \/ \, \ 125'
£ = = = :
10
M81-1500" | B8O — 1900 | D79 -1500' | B78 — 6875' P w @
- Z
1<
D14-1500' | B15 — 1725' | M16-1500' | B17- ||| 7050 15
5 1<
425" % 7 - -
O\ a 950
REST STOP SB
EXISTING NO BUILD
S.T.1.P. I-4400/1-4700 NOT
1-26 WIDENING TO LANEAGE & HCM SEGMENT ID#
BuNCcOMBE AND HENDERSON COUNTIES SCALE |DpATE: October 2014 FIGURE 2.1
i,




( LEGEND

@ WV = Unsignalized Intersection
= Signalized Intersection

—>» = Lane Geometry
500' = Acceleration/Deceleration/
Auxiliary Lane Distance (ft)

B94 —3150' = HCM Segment ID &
HCM Segment Length (ft)

J

«—
-«

B78 — 6875 |

B17 — 7050 |

MATCHLINE “B”

=@

—>
—

=

Asheville Hwy

Wt

8 | tuwso
I< e

550° oA - “ TT NN
M77 — 1500' | B76 — 1925' | D75 —1500'
D18 — 1500' | B19 — 2075' | M20 - 1500'

N II\»H 7

e
100, 5

Wt

=

BALFOUR
PARKWAY (Future)

Asheville Hwy
BALFOUR PARKWAY
(Future)
SR 1503
(Clear Creek Rd)
I
: | —
gt . -
O B65 — 13325'
D Zi | B25 — 12050’
=
3 | =
; I
I

450

e

W

600

SR 1534 SR 1528
(Naples Rd) NB (Brookside Camp Rd)
1150' \/ \' 425
- 4 ¥ «— N "~
= = = = = o [25
B74 — 7100' | M73-1500" | B72 - 1700 | D71 - 1500 | B65 — 13325’ RS
H =)
O
B21 - 6825’ | D22 - 1500' | B23 — 1500 | M24 —1500' | B25 — 13600' : g
=
= =3 = E:» =3
375' \/\ /\ 7 975'
WEIGH STATION
SB
e}
x
(]
1] ” S
@ (i (Upward Rd)
Q
T @
= c !
Lo
N jag] e
5 R 3| A
S J 100'
n § v
850" N ‘\T AN 225'
« 'y L
! s = e
R | M58-1500' | B57 — 2325' | D56 — 1300 i i
i 'y
lbo) 1
< D
C\/) = o | D37-1500' |  B38- 2300" | M39-1425' I
» —!
v = = =
© . :
) 225 NN > H s 800
C/\) - 2717
1007, §
H SR 1783
(Upward Rd)

WEIGH STATION

w

S.T.l.P. 1-4400/1-4700
I-26 WIDENING
BuNCOMBE AND HENDERSON COUNTIES

NOT EXISTING NO BUILD
TO LANEAGE & HCM SEGMENT ID#
SCALE | DATE: october2014 | FIGURE 22)




\
y,

SR 1142
(Holbert Cove Rd)

_ It
<_
SR 1803 2
(Crest Rd) J l O }
600" 825" / « \ 425
<« <« <« <«
@ b! i “— « <« h —l «— b ! 'L_) J——h
—_— m: | D56 —1300' | M55-1300" | B54-1125' | B52 —23550' |  M51-1500' | B50 — 2300 | D49 — 1500 | B48-5280" ! 3 w
w z. I
_|| o
(,3_5 il M39 — 1425' | D40 — 1425' B41-2725" | M42 — 1500 | B43-21625" | D44 — 1500 | B45 - ,__\2600' | M46 — 1500' | B47-5280' : %
= = = = 3 = = =
! n ~ o o ” o
675 1300’ 300 \\ i» / 800"
100’ ) @ T [}
o
o | 8
AW E
INSET “A” e BZE g
hagly ) ol
1-26/US 64 1D 5 ®
w1 =
INTERCHANGE i)
(vs) ved
5 w
¥ 8 1\ SR 1516
SR 1634 | I (Francis Rd)
(Carolina Village Rd) u g §
S )
bt % B V!
€% B O
Fe ‘0 w -
o A o o
2 — — S TR - X~ 200 3 :%
= < Ve = i N h = NS 125 =
= 0027 <4 = = = /BB~ = = = so T S = .
(Four Seasons — 150 ;: — i @ — > :: 5 o - (Chimney
Boulevard) ~ <> /lla %] ) ~ LB Rock
Road)
L .- L1
A & 81 7
LEGEND SR 1749 I N o SR 1897
(Orr’'s Camp Rd) W\ & &
(Sugarloaf Rd)
@ WV = unsignalized Intersection n n
E = Signalized Intersection 5 §
(93]
—» = Lane Geometry ;Oo &ll IG @IG TT/'O
500" = Acceleration/Deceleration/ < o o rs)
Auxiliary Lane Distance (ft) Q @ Q < S.T.I.P. 1-4400/1-4700 NOT LANEE?S(IESEIN—|%I\I>IK;EB(;JI\I/ILEDNT D
B94 — 3150' = HCM Segment ID & u TT I-26 WIDENING TO
HOM Segment Length (f) | | _ BUNCOMBE AND HENDERSON COUNTES | ScALE | pATE: october 2014 | FIGURE 2.3
>




LEGEND

XX (XX) = AM (PM) Peak Hour Volumes

[9} Brevard

- Unsignali i Road
@V Unsignalized Intersection 202 ll TT 569
= Signalized Intersection (569) (702)
—» = Lane Geometry
AM (PM) gk Hour Level of Service (255) (gﬁ) (%)
- LOSA-D
[ - LOSE AJ u Y
Bl - LOSF
[ - Not Analyzed y P ‘\ TT
103 (127) 593 466
648 311 (304) N
(805) (750) (575)
(' 414
3660 (431)
g (ﬁz) « 3012 >~
— « «— <«— (3457) =
@8; B94-D(E) | M93-E(E) |B92-D(D) | D91- E(E) |
31
Ei B1-E (D) | D2-E(E)
0! == 4423 —>
w —> >
=! 4423 (3581) = Wit o0s
(3581) (648)
R_ 55 (55)
SR 3431 148 (ig) (g7727) (1(2);) 48 (35)
(Pond Rd) (121) «i l \} (702 (558)
SR 3428 :
Rocky Ridge Rd 61 (82)
43(46) ¥ | 46 943 286
(43) (1188) (291)
1522 l 1275
VSEAirport (1276) l TT(1522)
ﬁ‘ Road ’19‘ Brevard
1473 ll TT 1819 u Road
(1819) (1473)
567 906
(718) (1101) Asu (314)
g JI /149 197)
1141 J/
MU
' — 2041 (511) L
! éfé) = <<:(2479) (548) (1159) =
W §: |  M85-D(E) | B84=|||B(C) | D83 - C (D)
21
4 o | opwo-E@E) | oBu-filc® | M12-D(
Sy 3906 3 741 314 2640 —» =3
o (8103) (984) (314) (1962) —> z —
Atk
(1141)
718 (567)5 T T/’b
548 (574)\v 1361 197
(1140) (149)
1289 1558
(1558) ll TT (1289)

Py

sl Airport

R4

Road

| B3-D(C) | M4-
—» 3618
—>(2933)

/ 431

(414)

<«— 3426
<— (3888)
B90 - D (E)
E(D) | BS5—E(D)
_» _}
_) _»
- 4049
(3347)
SR 3539
(Fanning Bridge Rd)
<« 2504
<“— (2990)
B82-C (D) |
B13-D (C) |
3151
(2425) —>

|146|
Long Shoals Road
1776 1482
(1482) ll TT(1776) @
663 618 495
(637) (466) (379)
Blue "\t SR 3495
Rldge K~ @)9 .
Parkway A/ \’@\,qu%) (Glen Bridge Rd)
804 " 560
(816) 673
« ¥ < 2622 ‘ﬁ M \( ) ~ <« 3182
— <« @o72) | «— « (3749 1S
| M89-D(E) | BS8 C(D) | D87-D(E) | B86 — D (E) iy w
f
| D6—E(D) ~F D) | M8-E(D) | B9—E (D) :‘5
= \ - 3906 =
=% = 3103 —
RN W\ Aoz (3103)
(560)
(804)
> /f
141 466 178
(179) (618) (181)
978 785
(785) ll TTT (978)
'\
146
Ad
Long Shoals Road
SR 1345
REST STOP NB (Butler Bridge Rd)
130
(130) . 130 x_
4« <«— 2374 (130) <« <«— 2504
= <“—(2860) « T (2990) 1o
M81-C(D) | B8O - C(C) | D79-C(D) | B78- ||| C (D) i w
13
- I
D14-D(C) | B15-C(C) |  Mi6-D(C) | B17- [|[D(0) i2
=3 3019 —» =3 3151 —» '=
N 132 /\ (2203 > 7 — (2425) >
REST STOP SB
2011 BASE YEAR NO BUILD
S.T.I.P. 1-4400/1-4700 NOT LANEAGE, VOLUMES & LOS
[-26 WIDENING TO
BUNCOMBE AND HENDERSON COUNTIES SCALE DATE: October 2014 | F|GURE 3.1J




BALFOUR
PARKWAY (Future)

r
LEGEND
XX (XX) = AM (PM) Peak Hour Volumes @
@ WV = Unsignalized Intersection
= Signalized Intersection Asheville Hwy
1437 1180
—» =Lane Geometry (1180) ll T T (1437)
AM (PM) Peak Hour Level of Service 103 1244
= et ® (190) (990) & 320 (401)
Bl - LOSF g ¢ l l v/123 (123)
[ - Not Analyzed y 658 T T 243
(766) “ (524)
' <« 2504 « 'y 1846 465 860 " ®_
m; <— (2990) = «— (2224) (576) (1036) =
w W, B78 - C (D) | M77 - C (D) | B76 — B (C) | D75-C(C)
2
g B17-D(C) | D18-D(C) | B19 - C(B) | M20 - C (C)
=1 —>
. 3151 —» 966 401 2385 —» —
' (2425) —> < (793) (320) (1767) —> =3
766 u l \ // 524
(658) 0 (443)
190 (193) ¥ TT /’ b
576 (465) 7\, | 1135 123
(1419) (123)
1542 1258
(1258) ll TT (1542)
Asheville Hwy
BALFOUR PARKWAY
(Future)
SR 1503
(Clear Creek Rd)
I
, | « 2289
@ i | <«— (2748)
o | B65-C(C)
264 Zi Iy B25 - C (B)
'<§_r! | 2009 _,
(74) : | (22100 —>
I

SR 1534
(Naples Rd)
<« 2289
<«— (2748)
B74 — C(Q)
B21 - C(B)
2909 —
(22100
SEE INSET “A”

r-— """

WEIGH STATION

L%

SR 1528

NB (Brookside Camp Rd)
164 164
(203) \/ \, (203)
> 'S 2125 N x_ 2289
= = (@sa) = Eem
|  M73-B(C) | B72-B (C) | D71-C(C) | B65 — c(c)
| D22 -C(C) | B23-C (B) |  M24-C(B) | B25— C(B)
- 2692 —» - 2009 —»
= (2050) > g 3 (0>
217 \/\ /\ 217
(160) (160)
WEIGH STATION
SB
=)
x
(]
— >
'ch o SR 1783
p (i (Upward Rd)
S S 487 396
a = (396) (487)
§ o 118 369
. o (lj) (2132) A 78 (100)
o 212 (207
25 447 v e 260
2106 (532) ‘\T x_(307)
(2575) 'y 1659 329 318
:: :: <«— (2043) (418) (387)
2106 |  M58-B(C) | B57 — B (B) | D56-B(C)
@)
(@575) &N
= %q’ & | D37-c(B) | B38 - C (B) |  M39-C(B)
4 c\ —> =3 481 100 2204 —»
o > (411) (78) (1580) —>
5 2736 532
® (2027) (447)\ bv 307
(290)
= 114 118) 2 T ~
2736 418 (329) 7, | s33 207
(2027) (687) (212)
899 740
(740) (899)
SR 1783

(Upward Rd)

17

W

MATCHLINE “C

EL

BuNCOMBE AND HENDERSON COUNTIES

S.T.I.P. 1-4400/1-4700
[-26 WIDENING

2011 BASE YEAR NO BUILD

NOT
TO LANEAGE, VOLUMES & LOS
SCALE DATE: October 2014

FIGURE 3.2




SR 1142 )
(Holbert Cove Rd)
69 86
-— (86) (69)
4_
SR 1803 (2;) (35)
(Crest Rd) J l o }29 @7)
63 (103)
614 163 92
1949 (752) 614 1352 (144) ) \ x_(130)
' (i:’io) — \\ (752) (1616) “— r's 1189 126 57 x~ <« 1281
@ 1 «— = <— (1598) = b <« (1472) (95) (42) = <«— (1602) g
aK «— < - « 'S it
___;J:| D56 — B (C) | M55-B(C) | B54-B(B) | B52 —A (B) M51-B(B) | B50 — A (B) | D49 - B (B) | B48-A(B) 55w
w z! '3
- | c
‘E;I M39 - C(B) | D40 - C (B) B41-B(B) | M42 - B (B) | B43-B(A) D44-B(B) | B45- B (A) | M46 - B (B) | B47-B(A) :g
= =3 =3 1762 —» =3 - =3 68 27 1635 —»> =3 —> 1765 o)
m i ;11 ~ = 1_7;9 = (111) (29) (1116) > g = —> (208 &
(1870) 17 (1279) &gg) \ ¢\> 130
(18) (92)
49 (37)/A (< T ~
95 (126) 7, 134 103
00) (63)
v o|©
163 237 @
(237) (163)
631 (770)
766 (627) \\ \\
INSET “A” 2909 — — 2289
(2306) (2748)
il fel R
1-26/US 64 B4
o s}
INTERCHANGE @l
373 o
(294) B |
¥ / 2536 B a
SR 1634 g  § M 465 (Frsaiclissllgd)
(Carolina Village Rd) u o @ 1824
= O (2286)
217 179 Ve = 127 149
(179) (217) ¥ — — (149) (127)
373
(294) 1716 409 = = 254
1973 79022 B A 106 17 2089 (1399) C322 & S (1468) 2336 o o 27 (19 1978
(1608) (58) (15) (106) | = 1829( @ 4231) (1693) — (322) | ; 7 sy - X~ (1630) (117) (5) (27) :% 1;6% ()1470) (1551)
) = Al Vaadall — — = il R = )
= 53 (79)_1 @/ s — 3 117 (103) A/ ¢ ~ =
/ \ —r — — — .
(Four Seasons 1607 1481 (1829) ——>| o o o = > 1930 1470 (1863) _ 3| 333 5 62 1551  (Chimney
Boulevard) (1973) 69 (66) T\ (69) (22) (139) = = 204 ) (2336) SEI~, | @375 6) (88) (1978) Rock
(873) Road)
230 188 [ =
\ (188) (230) ® 2 469 400
LEGEND SR 1749 "r 'I_‘ 1T714 (400) (469)
’ (@] w
XX (XX) = AM (PM) Peak Hour Volumes (Orr’s Camp Rd) @ 5 (2166) (409) (SUS:rI:LOSaglde)
@ WV = Unsignalized Intersection — — 9
= Signalized Intersection E g
(1 o
—>» = Lane Geometry l | | TT/
O w
AM (PM) Peak Hour Level of Service | ES
AL e pramee w = @Q TP, 1440014700 NOT 2011 BASE YEAR NO BUILD
] LDl AW ; LANEAGE, VOLUMES & LOS
] - LOSE 2736 T 2106 I-26 WIDENING TO
L = : kgtSA':]alyzed (2027) W 1 (2575) BUNCOMBE AND HENDERSON COUNTIES | SCALE | pATE: october 2014

FIGURE 3.3 |




( LEGEND

595 (636)

S

1209 179
(1017) (133)

azse) 4| 11 250
P Airport
ﬁ‘ Road

XX (XX) = AM (PM) Peak Hour Volumes Kg‘ Brevard
@ V = Unsignalized Intersection u Road
= Signalized Intersection 763 ll TT 618
—» =Lane Geometry (618) (763)
—) = Proposed Improvements 60 703 0
AM (PM) Peak Hour Level of Service (60) (558) (0)
O - LOSA-D AJHV
[ - LOSE
Hl - 0SF 112 (138) 2 TT
[ - Not Analyzed y 567 e (331)\‘ 507 506
(706) (331) X[ (646) (625)
4309 455 \
P ‘ T o\ E <
3! 3742 4197
<_,r: = = < (4239) = < @709)
wg; B94 - B (D) | M93-B(C) |B92-B(C) | D91- B(C) | B90 - B (C)
31
Ei B1-C (B) |  D2-C(B) |E§;LESE(SB) | M4-C(B) | B5—C(B)
0! — — = — —
w —> 3615 = =3
= =1 —£ N AN =Sy = =
i = (567)} —r 4925
A_ 60 (60) (4070)
(4182)  gR 3431 60 848 138 42 (31) A 469
(Pond Rd) (igi) (47) (730) (112) (‘604 (476) (455)
SR 3428 ‘—
(Rocky Ridge Rd) 15 59 ggg} <11
(148)
43(46) V| 46 894 311
(43) (1132) (320)
1495 l l TT 1251
PN (1252) (1495)
@Agpoc:t PN Brevard
oa 19
1435 1776 u Road
(1776) ll TT (1435)
705 730 N
(894) (882) 309 (308
JUl 233 196) SR 3539
1341 j/ (Fanning Bridge Rd)
< (1489) ‘\Tm X 442 "~
'V oares <— L0 636 1467  'g (487) E E 2866
e & T | |69 0120 B = = @
W Lu: | M85-B(B) | B84-A(B) | Eib D83 - B (B) | B82 —B (B) |
Z . w | )
_I| ").o
E; | D10-C(B) | B11-B(A) | gi& M12 - B (B) | B13 - B (B) |
=1 4594 —» 555 308 2.5 —> 3592 —»
| (3638) EE (752) (309) (2283)3 5;5& EE (2739)3
Il 1489\ ll > (2?1;) -
(1341)
894 (705) A 11> b

Long Shoals Road

1861 1555
(1555) ll TT(1861)
783 614 464
(744) (460) (351)

NN

w

Blue (
Ridge A SR 3495
< .
Parkway (Glen Bridge Rd)
E 3765
<« (4377) 1
| D87-B(B) | B86 — B (C) | i
2 D
1 O
| B(B) | M8-C(B) | B9 —C (B) K
\ < 4594 —» =
—> —>
W\ Mer = (3638) =
(536) -7
77
185 460 183
(234) (614) (185)
1033 828
(828) ll TTT(1033)
'\
146
Ad
Long Shoals Road
SR 1345
REST STOPNB (Butler Bridge Rd)
— 130 \ ®x_
(130) 130
= e £ 2 (130) E E 2866
= < (3245) = < (3375) U
M81-B(B) | BSO - B (B) | D79-B(B) | B78- ||[B (B) Y
é @
D14-B(B) | B15-B (B) |  M16-B(B) | B17- ||| B (B) 2
= 3460 —> = 3502 —3 1<
= 130 ,\ (2607) =3 /\ o 2/" =3 (2739) =
™~ (132)\ (132) =4

REST STOP SB

S.T.I.P. 1-4400/1-4700 NOT
[-26 WIDENING TO

2011 BASE YEAR 8/6 LANE COMBINATION ALTERNATIVE
LANEAGE, VOLUMES & LOS

BuNCOMBE AND HENDERSON COUNTIES SCALE

DATE: October 2014 FIGURE 4.1
_




@ LEGEND

XX (XX) = AM (PM) Peak Hour Volumes
@ W = Unsignalized Intersection

= Signalized Intersection
—>» =Lane Geometry
—3 = Proposed Improvements

AM (PM) Peak Hour Level of Service
] - LOSA-D

3592 —»

(2739) EE

[ - LOSE
Bl - LOSF
3 - Not Analyzed
! 2866
. <«— (3375)
e ) <«
w L B78 — B (B)
5!
ey B17 -B (B)
=
!

MATCHLINE “C”

T

s

M77-B(B) |

=

Asheville Hwy
1500 1237
(1237) ll TT (1500)
252 1248 | 4
(247) (990)| AT 328 (413)
94 (94)
Iy
747 - -
(#58) <t
< 2119 495 909
= (2517) (611) (1087)
B76 — B (B) |
D18 - B (B) | B19 — B (B) |
929 413 2734 3
(756) (328) (1992) —»
858
o ul \0 /
247 (252)/A TT i b
611(495) 7 | 1157 94
(1446) (94)
1540 1251
(1251) ll TT (1540)
Asheville Hwy

BALFOUR PARKWAY

(Future)

SR 1503
(Clear Creek Rd)

| B65 — B (B)

|

|

|

: | B25-B (B)
|

|

BALFOUR
PARKWAY (Future)

422
\ (507)

D75-B (B)

M20 - C (B)

/507

(422)

<

7

W

2541

< (3024)

3241
(2414)

W

SR 1534 WEIGH STATION SR 1528
(Naples Rd) NB (Brookside Camp Rd)
504 504
<« 4{ (501)/ / <— 2037 \' \(504) :: <« 2541
2541
= (3024) — = (2520) & T ko 10 @
| B74- |||B(B) | M73-B(B) | B72-A (A) | D71-B(B) | B65 — B (B) e
D
| B21 - C(B) | D22 - C (B) | B23 -B (A) | M24 - B (B) | B25 — B (B) :':(
3241 —> — 2845 —» — a4l —> s ‘
(2414) = => (2018) = =2 (2414) = m
™~ 396 \/\ /\ 7396 -
(396) (396)
WEIGH STATION
SB
e}
x
(]
11 ” S
-~ — = = < g (Upward Rd)
S g 456 371
. 2 £ (371) (456)
m § @ 114 342
ST (110) @61) | 4_gq (go)
X
e 477
2152 (570) 274
n (2630) & "z 363" 302 X (290) = _
t t < 1675 <
o &« < (2060) (460) (367) = " @
2152 & | M58-B(B) | B57 — A (B) | D56-B(B) |i£
(24653) Q)\ 13 w
- I
C\rD > o)o,’ 4 | D37-B(B) | B38 - B (A) |  M39-B(B) |!g
LA = =3 458 89 2277 =3 =g
’ —> - (393) (69) (1548) — -
5 2847 ~ 570 W Wl
Q (2040) @77) ,N 290
C/\) =3 @
= w2 11~
2847 460 (363) 7y | s55 201
(2025) (713) (205)
018 756
- H (756) (918)
SR 1783
(Upward Rd)
e e — J ST.LP. 1-4400/1-4700 NOT 2011 BASE YE/E\Z\EISI/E(;IEBAENI\E/gE)LIJ\/INIIBéI;A&TIL%I\ISALTERNATIVE
[-26 WIDENING TO !
BUNCOMBE AND HENDERSON COUNTIES | SCALE DATE: October 2014 FIGURE 4.2
-

L%




\

y,

SR 1142
(Holbert Cove Rd)
69 86
(86) (69)
=
SR 1803 (jg) (g)
(Crest Rd) 29 (27)
< l © ¢ 630103
1045 614 163
(752) 614 1352 (144) \ (130) I
. P «— R\ (752) (1616) — 'y 1189 126 57 " 128 i
@‘ = = = = Cary | 9@ = S (eo 0T
a: Nay — )
___.m: D56 — B (B) | M55-B(B) | B52 - B (B) | M51-B(B) | B50 — A(B) | D49 - B (B) | B48-B(B) :aw
zZ (%))
w s Il b _ -
é; M39 — B (B) | D40 - B (B) glggr B41-B(A) | M42 — B (B) | B43-B(A) | D44-B(B) | B4S- __ B(A) | M46 - B (B) | B47-B(A) ;%ﬂ
) — —> o ¥ 1818 —» - — —> 1691 _, - —> 1821 |
i = :: i (1213) > = — = (111) (29) (1068) —> = —>(1160) ;5
2567 1835 144 /! i
(1822) (ig) (1231) (163) 130 '
(92)
749 2937y S @ t
(609) 95 (126) 7, 134 103
v (100) (63)
163 237 @
(237) (163)
631 (770
766 (627) \\ \\ (770
113 ” 3241 — — 2541
2414 (3024)
A Il B E
1-26/US 64 D
ve]
INTERCHANGE =
437 V =
(345) m [ |
¥ / 2804 B &
SR 1634 ey 81 (Frsaigiilgd)
(Carolina Village Rd) ¢uE & 1982
217 179 2 2@ 16 | |4 136
(179) (217) — — (136) (116)
447
(353) 1664 (371 é é 2‘2_53 1820
1979 79 15 123 w < 225 100 0 16 2003
(L612) (58) (10) (111) :: 111 (123) 2111 (ﬁg) (290) w e} T T T/' (225) (1422) x_ 2379 (113) (0) (23) 23 (16) (1571)
1834 (1484) (1702) — \ ! I , pa «— (1975) <— 1901 (1500) -
' — < l\; I\( 146 (112) = ‘_\ = V- VR =
=3 58 (79)_A\& > = e e — = 113 (100) =3
(Four Seasons 1612 1484 (1834) —» 1 0 110 1702 q: || = = — 1499 (1901) 5 ;};\T) g 1571 (Chimney
Boulevard) (1979) 70(66) " (70) (15) (146) (2111) <?’53 RNl T = ég;g) 390 B4~ | (390) (0) (79) (2003) Rock
(559) Road)
231 188 | L.
LEGEND ) (188) (231) 267> 1B @ 469 400
(1800) s n TTT (400) (469)
XX (XX) = AM (PM) Peak Hour Volumes SR 1749 (225) w > 1862
@ WV = Unsignalized Intersection (Orr’'s Camp Rd) ¢ll = =) (2259) (371) (SuzFa{rllosas.;f?Rd)
= Signalized Intersection || ||
—>» = Lane Geometry E 5
U'I
=P dl
_> ropose mprovements. &¢ll w U:l TTT/ 2011 BASE YEAR
AM (PM) Peak Hour Level of Service E @E S.T.I.P. 1-4400/1-4700 NOT 8/6 LANE COMBINATION ALTERNATIVE
% - tggé— D @ 1-26 WIDENING TO LANEAGE, VOLUMES & LOS
= LOSE 2847 ¢u TTT 2152 BUNCOMBE AND HENDERSON COUNTIES | SCALE
\ [ - Not Analyzed (2025) (2630) DATE: October 2014 FIGURE 4_:L




a LEGEND

@ W = Unsignalized Intersection @

Asheville Hwy

= Signalized Intersection

—» =Lane Geometry

w

500' = Acceleration/Deceleration/ l l T T
Auxiliary Lane Distance (ft)
B94 —3150' = HCM Segment ID & = L o
HCM Segment Length (ft) jll AR SR 1534 WEIGH STATION SR 1528
T = New/Improved Facility \/q_n_(-_\ (Naples Rd) NB (Brookside Camp Rd)
) , 1150' \/ \' 425
: 450
= — S50 M N ! ~ ¥ - N .
h; «— = -« = — « <« & = 1o @
w Léi B78 — 6875' | M77 — 1500' | B76 — 1925’ | D75 - 1500 | B74 — 7100 | M73 - 1500 | B72 — 1700 | D71 - 1500 | B65 — 13325’ DS
. 13
I! . T q’
(';() ! B17 — 7050’ | D18 — 1500' | B19 — 2075" | M20 - 1500 | B21 - 6825' | D22 - 1500 | B23 — 1500 | M24 — 1500 | B25 — 13600’ : E
=\ —> =
7= X = 4 F = = = = =
700 Y W 4 600" 375 \/\ /\ 7 975
) WEIGH STATION
2tttk S8
100, 5
Te}
Wt ]
04
@ Asheville - g SR 1783
Hw 2 =
Y o (Upward Rd)
BALFOUR PARKWAY % §
8 g Wt
- 2 o
3 n Q@ A 100
JIU L -5 |
% o — 4l ¥ 100
N 850 225
-8 —f— _r o TN
) «— « Q .5 @
450° 5 | M58-1500" | B57 — 2325' | D56-1300' |y
1000* x_ L2 e
4 \ \eJ r
, — ¥ x < o 3 ' , NEY - )
' - — < «— = = =& 3 | D37-1500' | B38 - 23000 | M39-1425" |i°
T s e ) | s @ONIRS = -o =t
0j | M69 — 1500 | B68—1000' | D67 — 1500 |  D66-1500" | NG =3 e S =3 = m
e LUl Y \
@ i: 1 1 1 1 Q?)b 225' \ ll K’ / 800’
o; | D26 — 1500 | D27 - 1500 | B28-1500' | M29-1500' | (/J
P —
s 2 = R 2T
! - 100 = R-4403
450 1000 QVV S
T T I’ SR 1783
f» (Upward Rd)
FS-1214B 5
|| 2040 DESIGN YEAR LANEAGE &
Wit S.T.L.P. 1-4400/1-4700 NOT
1-26 WIDENING TO HCM SEGMENT ID# CHANGES
BALFOUR PARKWAY BUNCOMBE AND HENDERSON COUNTIES | SCALE | DATE: october 2014

FIGURE 5.1 |




r \
-26/NC 280 @ Airport @
INTERCHANGE Road
DETAIL NoT
SCALE
—
pm ’ =
a |<_ M85 —1500' | B84 — |  D83-1500' o |§
| _ D10-1500" | B11- | M12-1500' _>|
~ N =
LEGEND

@ YV = unsignalized Intersection

= Signalized Intersection

—» = Lane Geometry

Wt

B94 —3150' =HCM Segment ID & N
HCM Segment Length (ft) ﬁ%

T @ = New/Improved Facility Ail’pOl’t
Road

(
S.T.1.P. 1-4400/1-4700

1-26 WIDENING
BUNCOMBE AND HENDERSON COUNTIES

2040 DESIGN YEAR LANEAGE &
HCM SEGMENT ID# CHANGES

DATE: October 2014

FIGURE 5.2 |




r
LEGEND
XX (XX) = AM (PM) Peak Hour Volumes "
@ v = Unsignalized Intersection ﬁ% Brevard
Road
= Signalized Intersection 1486 1206
—» = Lane Geometry (1206) ll TT (1486)
AM (PM) IP;aIk H(I)_l:)rSLivelDof Service (11(())2) (ﬁgi) (((JJ)
O - LOSE AL\
I - LOSF
[ - Not Analyzed 4\
~ 569 300 370) | 44 TgToe
(693) 362 (353) "\ (588) (1116)
3903 ( 6e2
(723)
K e il 3334 ~
;_-' i « -— <— (4120) -«—
(26 2o BI4—E(E) | M93-E(E) D91 - E(E) |
3i
i BL—E (E)
ha g
o! —> 4927 —»
® 1 4&; (3997) ;: ll TT 693
(3997) (569)}
R_ 105 (105)
SR 3431 197 (3?) (11588§) (ggg) 39 (29)
(Pond Rd) (163) </i l G Ve 549 (435)
SR 3428 —
(Rocky Ridge Rd) Tep 78 (107) _X « 11
(198) 22 (24) I
6267 ¥ | 66 1187 331
(63) (1492) (338)
1892 1584 P N
(1585) u TT(1893) ﬁgj
—
VSEAIFDOF'[ 1718 ll TT 2091
ﬁ‘ Road (2091 (1718)
1226
(1393)
X X 1133
: « 3535 (3044) (1243) x_
o = (aa37) = =
w o] M85 —E (E) | B84 — c (D) | D83 - E (E)
z
é. DI0-E(E) | B11-|]| [|c () | M12 — E ()
4551 —» —> —
E: (3629) :: — -3
1393\ 1243
(1226) (1133)
1388 1704
(1704)“ TT (1388)
783 Airport
K4 Road SEE FIGURE 6.4
C—
N

<«— 3996
(4843
B90 - E (E)
M4—E(E) | B5—E(E)
_} _»
_> _»
- 4957
(4090)
723
7 (662)
Brevard
Road
SR 3539
(Fanning Bridge Rd)
3442
<< @28y
B13-E (D) |
4401
(3536) —>

N
146
Ad
Long Shoals Road
2498 2078
(2078) ll TT(2498) ‘@
842 1162 494
(815) (884) (379)
Blue
Ridge SR 3495
Parkwa % (Glen Bridge Rd)
y 1150 J/ QO))@ 689
(1207) (801)
«— N x_ <« 3535
— = <«— (4437) 1%
| M89—E (E) D87 —E (E) L
| D6-E(E) M8—E(E) | B9 —E (E) e
:E =3 4551 s
~3 \}4 A a1 > (3629) —>
1207 (689)
(1150) &
308 884 307
(392) (1162) (310)
1864 1499
(1499)“ TTT(1864)
'\
146
Ad
Long Shoals Road
SR 1345
REST STOP NB (Butler Bridge Rd)
169
(169) Y. 169 x_
— e « 3273 (169) < «— 3442
= <“—(4118) « “ (4287) Vi
At
M81—-E(E) | B80 - D (E) |  D79-D(E) | P
2 D
D14-E(D) | B15—E (D) | M16-E(E) | B17- ||| E(D) 2
—> 4233 —» —> 4401 —» s
— — — —
T 168 /\ (3368) 7 — (3536)
168
(168)\ (168)
REST STOP SB
S.T.LP. 1-4400/1-4700 NOT o Eree Voo e D
[-26 WIDENING TO :
BUNCOMBE AND HENDERSON COUNTIES SCALE DATE: October 2014 | FIGURE 6'14




LEGEND
XX (XX) = AM (PM) Peak Hour Volumes @
@ WV = unsignalized Intersection

E = Signalized Intersection Asheville Hwy @
_ 2023 1652
—>» =Lane Geometry (1652) ll T T (2023)

AM (PM) Peak Hour Level of Service 221 1802
[ - LOSA-D 219) (1433
[ - LOSE ( J( ) A\ggg ggg; SR 1534 WEIGH STATION SR 1528
Bl - LOSF J L 2 (Naples Rd) NB (Brookside Camp Rd)
[ - Not Analyzed y 1022 693 268 268
(12?) N TT x (794) . - (332‘)/ \/ \, % (332) .
' <« 3442 «— 2420 801 1246 3113 <« 2845 3113
m: <— (4287) = o) (997) (1514) = b (3365) = <— (3533) & T zsey) 1o @
w g. M77 - E (E) | B76 - C (D) | D75-D (E) | B74 - D (E) | M73-C(E) | B72-C(D) | D71-D (E) | B70 - D (E) 1S s
=. [ .}
= B17 —E (D) | D18-E(E) | B19 — D (C) | M20 — E (D) | B21- [||D (D) |  D22-E(D) | B23-C(C) |  M24-E(C) | B25 — E (D) :g
=1 _— 3637 —» m
4401 —» 1580 509 3185 —» = 3979 —» - - 3979 —» '
! (3536) —> <: (1312) (406) (2514) —> / = (3207)—> S /\ (2030 > /\ . =3 o>
1216 342
(1022) \l b / €3) (gﬁ)\ @77
A WEIGHT STATION
219 (221) TT >k SB
997 (801) 7\, | 1828 285
(2290) (287)
2577 2113 Asheville )
(2113) ll TT (2577) Hwy %
13 1} S
BALFOUR PARKWAY SEEINSET A z £ SR 1783
(Future) r= - ™ % 2 (Upward Rd)
= 3
2036 1672 3 955 766
(1672) ll TT (2036) a E (766) u TT (955)
759 1277 § 2 134 821 | N_ 188 (237)
(735) (937) K - ~ (132) (634) ? 0(0)
< ll 260 (346) ?f) % o < </il v~ 612 (589)
r'e 800
M 3011 (712)
662 (641) _\ | 228 1412 + (3802) - g 2431 :}:s\ 373 "\ (826) x_
V[ (304) (1690) o & = (3091) (579) (718) p gy @
987 662 260 |  M58-D(E) | B57 — C (D) | D56-D(E) |
3011 1w
3113 &— Y 2126 | o 2788 NP x_ (ggﬁ) (3802 (“@ ' i W
, <« / _ — — 10
~; (3865) I T (2826) = T (3467) = = (\/) — & & | D37-E(D) | B33 D(©) | M39-E(D) _}|i§
Of M69 — D (E) |B68 — C (D)| D67 — D (D) | D66-D(E) | B65-D (E) < = 3 1196 237 8205 —» —
u; o wors N 1 (1035) (188 (2525) -
z! >
W z| D26 - E (D) | D27 - D (D) | B28—-C(C) | M29-E (D) | B30-E (D) (/\) 4 (3105) (580) X W (238)
El 3675 —> 2940 —> — —
<. 3979 — —
=1 (3207 = (2979) —> ) 1 7 (220 =3 o — 132 134) 2> "
i 304 759 3916 579 (446) , | g92 s89
9 (759) (3142)
(228) (3105) (1163) (612)
5 oF
735 (759) (922) 1775 1481
W - (1481) W t (1775)
a SR 1783
304 (228) ~ . (Upward Rd)
905 641
(1235) (662) .
1897 1546 m
sty v+ |1 oon) —_ e — J é 2040 DESIGN YEAR NO BUILD
BALFOUR S.T.LP. 1-4400/1-4700 NOT LANEAGE, VOLUMES & LOS
PARKWAY (Future) I-26 WIDENING TO :
BUNCOMBE AND HENDERSON COUNTIES SCALE DATE: october 2014 | FIGURE 6-2J
N




\

SR 1142
(Holbert Cove Rd)
118 146
(146) (118)
=
SR 1803 (jg) (%
(Crest Rd) 63 (58)
< l @ 88 (145)
839 195 151
3231 (1028) 839 2413 (179) x (209
(3917) — (2911) e 139 60 r\

' 2392 s 2218 2369 °
@ i = - T (2889) = b T (2732 | (104) (83) = & (o35 kK
—_— uJ:| D56 — D (E) | M55-D(E) | B54-C(C) | B52 —C (C) |  M51-cC(C) | B50 — C(C) | D49 - C (D) | B48-C(C) = w

z 19
T | )
& H M39 - E (D) | D40-E(D) | B41-C(C) | M42-C(O | Ba3-C(0) | D44-D(O) | BaS-__cC(© |  M6-C(0 | Ba7-c(0) g
g, —> —> —> —> —> —> —> 3054 o
=i 3010 —» 2851 —»
i wwn ~ U = o ~ 36 | Gy / = @y &
(3325) 21 (2516) 180 \ / 203
22) (195) (151)
75 (56) © T ~
105 (139) 7, 147 145
108) (88)
v (
197 292
860 (292) (196)
1050)
(853) \\‘
INSET 13 An 3927 —@— 3048
(3142) (3813)
9 <
-26/US 64 W Egi M
- ! |
e o
INTERCHANGE s™2
445 | |
3482 &9 3
SR 1634 ey £ M (F?aicliillgd)
(Carolina Village Rd) I\ 2 B 2538
337 279 o 8 (3308) 166 193
(279) (337) — — (193) (166)
445
@51) /2007 <’ = = 384 ) 2182
2163 100 0 237 w D 143 0 23 2206
(1749) 70,0 0% | 20857 G\ Nwo B R e v arn X~ ooty (161) (0) (33) 33 (23 a722)
< 1982 (1593) <« «— (2212) <«— 2074 (1630)
- g —_— i Vit -
m =3 70 (100) _* > Van— e — =3 161 (143) ¥ ¢ -~ =3
(Four Seasons 1749 1593 (1982 —>| . o o | pud 2;'12 1630 (2074) 3| 419 0 69 1722 (Chimney
Boulevard) (2163) 86 (81) Ty (86) (0) (243) o o (269 LA~ @71) (0) (99) (2206) Rock
Road)
329 266 B B
(266) (329) @ = T T 570 489
'S 2 488 570
LEGEND ) SR 1749 . P O I
(Orr’'s Camp Rd) % S (3243) SR 1897
XX (XX) = AM (PM) Peak Hour Volumes = = (Sugarloaf Rd)
@ WV = Unsignalized Intersection [ | [ |
= Signalized Intersection ug., 5
(O}
—>» = Lane Geometry I I
m (@]
AM (PM) Peak Hour Level of Service \'ll o @E TT/
[ - LOSA-D i S.T.L.P. 1-4400/1-4700 NOT ZE:RJE,ECS;ET/SECESSO &BtJ(')LSD
[ - LOSE 3916 u [ | || TT 3011 [-26 WIDENING TO !
= ] h(gtSAialyzed (3105) (3802) BUNCOMBE AND HENDERSON COUNTIES | SCALE | pATE: octoper 2014

FIGURE 6.3 |




1-26/NC 280
INTERCHANGE
DETAIL

1226
(1393)
V'd
4 3535
< @437)
w | M85 — E (E) |
| D10 - E (E) |
4551 —» —_
(3629) =% 1393
(1226)
LEGEND

1718

@Airport
Road

(2091) l l TT (igié)

(806)
1107 (1285)

511
~
~

XX (XX) = AM (PM) Peak Hour Volumes
@ W = Unsignalized Intersection

= Signalized Intersection
—» =Lane Geometry
AM (PM) Peak Hour Level of Service

270 Q

v 1359

615 (587)
1359 (1011)

Y 707 (732)

7

] - LOSA-D H
- LosE Alrport LANEAGE, VOLUMES & LOS
Bl - LOSF Road
L [ - Not Analyzed DATE: October 2014 | FIGURE 6.4 )

2309
< (3044)
c(D)

c(c)

707

1168 (987) —%
536 (401) —

NOT
TO
SCALE
N
1133
1243
(‘\ ) R 3442
< 4287)
| D83 —E (E) | w
|  MI12-E(E) |
4401 —3
(3536) _—»
Pl
1243
(1133)

(

S.T.I.P. 1-4400/1-4700
1-26 WIDENING
BuNCcOMBE AND HENDERSON COUNTIES

2040 DESIGN YEAR NO BUILD




[ LEGEND

XX (XX) = AM (PM) Peak Hour Volumes
@ W = Unsignalized Intersection

= Signalized Intersection

&

Brevard
Road

1463 1189
—>» = Lane Geometry (1189) ll TT (1463)
—) = Proposed Improvements 115 1348 O
AM (PM) Peak Hour Level of Service (115) (1074) (0)
AM (PM) Peak Hour Level of Service
3 - LOSA-D AL L\
[ - LOSE
Bl - LOSF “ TT
3 - Not Analyzed ) 569 JA/ 359 (441)-/A 454 830
(693) 383 (371) X (578) (1022)
5142 742 \
(6110) — 812) "
8! E E t 4573 E E sas
3 — — &= 417 — = (6229)
[ 26 ) 2i B94-C(D) | M93-C(D) |B92-C(C) | D91- co) | B90 - C (D)
31
Ei B1-D (C) | D2-D(C) | B3-C(C) | M4-D(C) | B5-D(C)
9 ! — 5 —7(5649) :: ::
= 3 it s\ = =,
gigg R_ 115 (115) (5325)
(152)  gRr 3431 87 1203 441 39 (28) ‘A 812
(Pond Rd) &2;) (Gi)/iloig) &59) ¥ 539 (420 (742)
SR 3428 ‘—
(Rocky Ridge Rd) E; 73 (100) _A N TT P
(197) 23 (ZS)Y
67 (72) 71 1096 348
(67) (1385) (358)
1809 1515 Brevard
(1517)“ TT(lSlO) u Road
- 1
%Airport 1648 ll TT 2023
ﬁ‘ Road (2023) (1648)
1459 SR 3539
(1622) . o . (Fanning Bridge Rd)
z t 4924 £ TN OO = t 4396
! = (5909) = S = & (5309)
W %: M85-C(C) | B84 — B (C) EHE D83 -B (C) B82—C (C) |
=. wim-
_I| .0
5 p10-p(0) |  sBu-||lc® EE  wmi2-c( B13—C (C) |
<.
=i 6136 —> = 20 = S540 —%
i (4934) :t w |Ed :t (4406) :t
:t 1622\ 4514 1026 e
(1459) (3475) (931)
1419 1726
(1726)ll TT (1419)
VSE Airport
K4 Road SEE FIGURE 7.4

Long Shoals Road

2179 V| 11 ey

(2173)

875 1170 579
(842) (886) (445)

JUN

e A SR 3495
Rldge Y~ ?7\5\ .
Parkway A/ ‘?9\7@6‘;9 (Glen Bridge Rd)
— 1227 4088 &6)/ 836 _
= (1292)/ E ‘ﬁ ﬁ \(965) E t 4924
:: -— ’ — (5904) 1%
| M89-C(D) | B88—gg\B(C) | D87-C(C) | B86 — C (C) i w
: o
| D6-D(C) -YcpB) | M8-D(C) | B9-D (C) K
=3 \ — 6136 —3% =
= ( = (4934)
_?P 200\ N Aoes —» :{
™ b (836) 7
(1227) /f
352 886 386
(448) (1170) (391)
2009 1624
(1624)ll TTT(zoog)
N
146
Ad
Long Shoals Road
SR 1345
REST STOPNB (Butler Bridge Rd)
— 169 \ ®x_
(169) 169
b t 4227 (169) E t 4396
= < (5139 -— < (5308) "
M81-c(C) | B80-C (C) |  D79-B(C) | B78— ||| c(C) i @“"‘
=
D14-C(B) | B15-C(C) |  Mi6-c(C) | B17- ||| c(c) E
= 5372 — — 5510 —3 1<
(4238)
=2 168 /\ =3 /\ g 8/' =3 (4406) :K
~ (168) X (169) >

REST STOP SB

w

S.T.1.P. 1-4400/1-4700 NOT
I-26 WIDENING TO
BUNCOMBE AND HENDERSON COUNTIES SCALE

2040 DESIGN YEAR 8/6 LANE COMBINATION ALTERNATIVE
LANEAGE, VOLUMES & LOS

DATE: October 2014

FIGURE 7.1




a LEGEND

XX (XX) = AM (PM) Peak Hour Volumes
@ W = Unsignalized Intersection

= Signalized Intersection

=

Asheville Hwy

L%

—» =Lane Geometry 2047 ll TT 1681
—3 = Proposed Improvements (1681) (2047)
AM (PM) Peak Hour Level of Service (329) (1718) A
322) (1359
] - LOSA-D A 474 (598) WEIGH STATION
e < | g 157 SR 1534 o SR 1528
Bl - LOSF N (Naples Rd) (Brookside Camp Rd)
- Not Analyzed 1053 661 714 714
== y! JA/ (1219) \/ ‘\ TT\/ \(785) x_ — (714) \/ \' \(714) X _
! 4396 & <— 3343 724 1207 -« < 4004 <« <— 3290 & & 4004
m: = (5308) -— < (4089) (897) (1449) < = (4879 = < (4160) <«— <« (4874) 10 @
w W B78 —C(C) | M77 —C (C) | B76 — c(c) | D75-C (D) | B74 - C (D) | M73-Cc(C) | B72-B (C) | D71-C(D) | B70 - C (D) wo
5. [ w
T .
el B17-C(C) | pD18-C(C) | B19 - c(c) | M20-D (C) | B21- [[|D(C) |  D22-D(C) | B23-C(B) |  M24-c(c) | B25 - D (C) é
=y | —>
. 5540 —» - 1307 598 4321 % 5106 —% =3 4554 —> == 5106 % .a'
! (4406) EE = (1072) (474) (3353) —> g 3 (4014) = Ef (3462) / 3 (4014) —>
~ 1219 /\ /\
(1053) ul > / oo (ggg)\ o)
b‘ WEIGH STATION
322 (320) S T T ~ SB
897 (724) ™ | 1609 187
(2017) (187)
2204 1796 . )
(1796) L c2on Asheville Hwy SEE INSET “A o
1] ” . >
BALFOUR PARKWAY g 8 (USR 1283(1)
Future war
oun (li ure) o L % § 867pl | 1 700
(1628) TT (1984) . 8 £ (700) (867)
Lr) Nt
836 1148 m N 162 705 X_ 145 (181)
(796) (832) - N~ (158) (542)
< - 213 (287) r O l 000
ll n X Y < </i ¥~ 523 (508)
3569 783 665
“t (4449) 059 X X (689)  ®_
727 (724):vv 343 1415 + = 'y & 2786 621 558 -
. (454) (1697) & & < (3495) (796) (686) p " @
1179 213 3569 M58 - C (D B57 — B (C D56 -C (D i
(1250) (704) X (@871 (4312(132) (4(4?) (,\Q\ | (D) | (€) | (D) |:% @
, 4004 <— & 2825 <« & 3552 -« )
@ s = (3629) = < (a328) = & C\/) | = Q,‘Oq/ o . | _|337— D) | B38 - C (B) |  M39-D(C) |:E
o} M69 — C (D) |B68 — B (C)| D67 — C (D) | De6-C(D) | B65—-C(D) | Q\ —> —> 1047 181 37271 % =3 = m
w; o 4;:1 :: 954 (908) (142) (2796) —» ~ ;»
o %)
w ! D26 -D (C) | D27 - D (C) | B28—C(B) | M29-D (C) | B30-D (C) C/ J | ® (3579) (783) N (ggg)
El —> 4652 — —> —> —
2. 5106 —>
=i oy = (3671) =3 Wit = 3856 = = = 158 162 L34 7
i ~ 454 N ~ - 4847 4681 706 (62(1; 2y | 1021 508
(343) a0 (3775) (3579) V| (2320) (523)
(1323) (213) t796 (836) (940) 1843 ll TT 1529
ll > _n_ (1529) (1843)
SR 1783
454 (343) TT ~
] dRd
A 962 704 (Upwar )
(1315) (727) i
2042 1666
Gose |11 2oa2) STLP. 1.4400/1-4700 NOT | 2040 DESIGN YEAR 8/6 LANE COMBINATION ALTERNATIVE
BALFOUR oa W | LANEAGE, VOLUMES & LOS
I-26 WIDENING TO !
PARKWAY (Future) BUNCOMBE AND HENDERSON COUNTIES | SCALE DATE: October 2014 FIGURE 7.2
N -




\

y,

SR 1142
(Holbert Cove Rd)
118 146
(146) (118)
b
SR 1803 (?g) (?i)
(Crest Rd) J }63 (58)
961 . l © ¢ ss(145)
195 151
3451 96
(4184) (1176) (11716) 2511 179) \ x_(209) 1<
' t :: \\ (2(30) — g <« 2316 139 83 «— 2467 '9(:
@b! -« -« -— b <—(2851) (104) (60) = <« (3054) 15
— ,§: D56 — C (D) | M55-C(C) | | B52 —C (D) |  M51-Cc(D) | B50 — C(C) | D49 - C (D) | B48-C(D) :Ew
w =. b e imimim i 2
| = |
o M39— D (C) D40-D(C) ofgg B41-D(C) | M42-D(C) | B43-D(C) | Da4-D(C) | B4AS— D | M46-D(C) | B47T-D(Q) ;‘g
<- < .
=1 - =3 e 3248 —> =3 — — 3089 _, — —> 3202 &
i = :: & (2510) > = 3;;9 = (153) (63) (2337) —> g 2 > (2488) ié
éié% 21 (2532) &gg) \ 203 i
(22) B (151)
75 (56) T e
105 (139) 7, 147 145
108) (88
\V (108) (88)
197 292 @
982 (292) (196)
\\ (1198)
(973)
4847 — — 3765
| N S ET “ A” (3775) @ (4615)
/ ® —_ o.,
-26/US 64 R g T
O e}
INTERCHANGE -
508 =
(401) | |
' / 4339 B X
SR 1634 s @ M N e SR 1516
(Carolina Village Rd) Wi o o s (622) (Francis Rd)
337 279 5 o (3993) 152 177
(279) (337) | (177) T (152)
508
(401) 1955 597 = s 370 2182
2169 92 15 230 | A_ ;05 939 2463 (1598) (467 ® S (367)) 1698 2814 115 30 8 2252
(1754) (69) (11) (203) | «— 2002 (1609 (1999) b e N ! TT,T/ iy = (2320) 136) G0 11 | €= 50701756 (1756)
= < > g 24080 = — = = A @ =
— =
= 65 (92) > — — Y = = 136 (115) -2 N4 ¢~ =3
(Four Seasons 1754 1609 (2002) —» 1 _ . 1e0 1999 q: () = = —> 1725 (22060 3| 436 30 23 1755 (Chimney
Boulevard) (2169) 7975y (79) (15) (234) (2463) <%22 Nl o o §§§2 506 (436) ~ | (507) (29) (33) (2251) Rock
(632) ( ) Road)
\ 329 266 | -
LEGEND (266) (329) ® ® 569 489
_ oo & 211 wso) v | T (570
XX (XX) = AM (PM) Peak Hour Volumes SR 1749 (370) o ~ 3102
@ WV = unsignalized Intersection (Orr's Camp Rd) ¢ll i) o (3852) S SR |189f7Rd
| | arloa
= Signalized Intersection = = ( ug )
—>» = Lane Geometry E OU\
—3» = Proposed Improvements l'|H C|>
. @) 2040 DESIGN YEAR
AM (PM) Peak Hour Level of Service = |
AM (PM IP;llk f'T_lgSLiv_e:DOf Service &¢ll 5 @Q TTT/ S.T.L.P. 1-4400/1-4700 NOT 8/6 LANE COMBINATION ALTERNATIVE
[ - LOSE LY _ [-26 WIDENING TO LANEAGE, VOLUMES & LOS
- 4681 3569 BUNCOMBE AND HENDERSON COUNTIES
= - h?)ts Aialyzed (3579) ¢ll TTT (4449) SCALE DATE: October 2014

FIGURE 7.3
S




1-26/NC 280
INTERCHANGE
DETAIL

"
§" &' (1116)
— 1459 § ;;
(1622) 715
E soo V' = a5 ("9 \ f f
<« « ~—
< (5904) < 282 o
— ~ O
w | M85 - C (C) | B84 — )
O < )
(74) | D10-D (C) | B11- 38
6136 —» - NTs}
(4934) EE 1622 JA
< (1459)
LEGEND

XX (XX) = AM (PM) Peak Hour Volumes
@ W = Unsignalized Intersection

= Signalized Intersection
—>» = Lane Geometry

—3 = Proposed Improvements

@Airport
Road

eoz9 14| 11 Goan

‘C 952 (1116)

¥— 596 (907)

©
(&)
N

NOT
TO
SCALE
(580) t
’/i 599
(<.
931
(1026) "~
oiS ~_ E 4306
S < (5508)
B(O jz D83-B(0) .
B 254
Ox
c(B) &2 M12-C(C) |
4514 =% 29 5540 —3
(2000 = Y2 {7 ¥ (4256) =
1026 >
(1058)

1280 (1087) —w
446 (332) —u

. || 8/6 LANE COMBINATION
AM (PM) Peak H L | of
S TS Setvice oY ALTERNATIVE
[ - LOSE A”'port LANEAGE, VOLUMES & LOS
Bm - LOSF :
. B - Not Analyzed Road PATE O | FIGURE 7.4 |

[ S.T.1.P. 1-4400/1-4700

I-26 WIDENING
BUNCOMBE AND HENDERSON COUNTIES

2040 DESIGN YEAR




NN B LAY AN P Ty : RN et e AN S
' \Dlvergm%Dlémond Interchange (DDI): "\, 72~ gl F - NX. Displaced Left Turn Int
NS 8 4 - % 5 N N B AT ‘ 2N , 4 e ~. \

G N

. —

. o
. . " S
: e v
e % Y
b \
- e £ i B 7
"

Partial Cloverléaf Interchange- ~ * "N & & . .* '~ _Partial Cloverleaf (Design Exception) Int
- ¥ BT *".‘ vy - < .7_ 71\:11 g /‘,\: y % ’ . ¢ '_‘7’ B , ‘_i_,‘ “ | e - ; ; ;:’-— % \\\\ 7. &-JT i : i a‘-“;.‘lﬂ%{&‘ S Iy

SN s :
g ﬂ g 4] \ ks $ S Foral i TeSiRa 2. \ E -
Gt N W QPN ? A % W S TR ¢
; N\t A X _ :

NN
-

S |

| _ e, 5 b ‘- ‘af.:: ‘r\\—- o . : ﬁ@ 5 \ ’-:__-7“ o \-‘ﬁ- =
US 25 (Asheville Highway) Interchange .
Preliminary Design Alternatives DATE: October 2014 FIGURE 8.1




1-26/US25
INTERCHANGE
DETAIL

i1

¥~ EXISTING

stal

iy

LEGEND

@ V' = Unsignalized Intersection
= Signalized Intersection
—3 = Preliminary Design
Lane Geometry

—» = Design Modifications due to
\ Traffic Operations Analysis

Asheville

Hwy

Asheville
Hwy

NOT
TO

SCALE
;

EXISTING —™a

WH

(
S.T.1.P. 1-4400/1-4700

1-26 WIDENING
BUNCOMBE AND HENDERSON COUNTIES

2011 AND 2040 DDI
LANEAGE & STORAGES

DATE: Octob
“ons | FIGURE 8.2 |




@ V' = Unsignalized Intersection
= Signalized Intersection

—3 = Preliminary Design
Lane Geometry
—» = Design Modifications due to
\ Traffic Operations Analysis

<—
=
<—
264
B — —
— —
— —
_>
N
A
500IJ
650"\
LEGEND

o)
Z
%
n
/l

r _ \
-26/US25 Ay
INTERCHANGE
DETAIL ) NOT
5 it SCTAOLE
WS

TTT

1t

N
-

Wt

~

EXISTING

Wi e

o 3

W

(

S.T.l.P. 1-4400/1-4700
1-26 WIDENING
BUNCOMBE AND HENDERSON COUNTIES

2011 AND 2040 DLT
LANEAGE & STORAGES

DATE: Octob
“ora| FIGURE 8.3




1-26/US 25
INTERCHANGE
DETAIL

£ (5]
1

=

Asheville
Hwy

1
W

0
Zz

'_

0 A

2 525
L

NOT
TO

SCALE
;

<—
<—
<«
— — i
3 = Q@
Y Q
300 —w E
5
11
W
11
LEGEND [ ST.LP. 1-4400/1-4700

@ V' = Unsignalized Intersection
= Signalized Intersection

—3 = Preliminary Design
Lane Geometry
—» = Design Modifications due to
\ Traffic Operations Analysis

=

Asheville
Hwy

1-26 WIDENING
BUNCOMBE AND HENDERSON COUNTIES

2011 AND 2040 PARCLO
LANEAGE & STORAGES

DATE: Octob
ool FIGURE 8.4 |




1-26/US 25
INTERCHANGE
DETAIL

747
(858)
2850

-«
-« «— 21
<— (3458) 03
-«

< (2600)

A 255

495V\

Asheville
Hwy

1500 | 1237
(1237) |(1500)

¥— 252 (247)
4 1248 (990)

(24 7)

NOT
TO

SCALE
;

—~a(Z 909
909 (1087) - 0(97) \:‘

stal

3458 5

(2850) =3 o8

LEGEND

XX (XX) = AM (PM) Peak Hour Volumes
@ W = Unsignalized Intersection

(611) \
<«— 2525
N | S < @3107)
§ J
- O
< B8
)
o M
&< —
2600 — 3107 3
(21033 (2525) —>
507
~ (422)

1157 (1446) —
94 (94) —4

=

Asheville
= Signalized Intersection Hwy - DleVOLUI\/lES
. October
\ —>» = Lane Geometry 2014 F|GURE 85J

507
(422)

S.T.l.P. 1-4400/1-4700
1-26 WIDENING
BUNCOMBE AND HENDERSON COUNTIES

2011 BASE YEAR
8/6 LANE COMBINATION




1-26/US25
INTERCHANGE
DETAIL

1500
(1237)

«—
«—

1087 (909)
413 (328)

:;

252 (247)
835 (662)

—~

W

i1

—

909
(1087) >

413
328)

.

=

Asheville

Hwy

1237
(1500)

\ 328

(413)

328 (413)
94 (94)

-

Y~

NOT
TO

SCALE
;

4_ —~
< 2850 T 23 <«— 2525
T (3458) PN °d < (2600 < @7
—— 22 e
1254 og 26/
e
iii 28 | iii
3458 > 7L N 2600 —> 3107 =%
— (2103) =3 (2525) —>
(2850) % ll e
(422)
247 (252) A ‘a/
611 (495) -<: T
=]
T e
o ©
"5 11
611
(495) ll s
83
N <
8 (o]
1540 \TT e
syl og S.T.LP. -4400/1-4700
~\ o I-26 WIDENING
LEGEND 5 8 BUNCOMBE AND HENDERSON COUNTIES
XX (XX) = AM (PM) Peak Hour Volumes 2011 BASE YEAR
@ WV = unsignalized Intersection TT 8/6 LANE COMBINATION
= Signalized Intersection Asheville| 1251 DATE ODL-It-) VOLUMES
: October
\ —>» = Lane Geometry Hwy (1540) 2014 FIGURE 86 )




1-26/US 25
INTERCHANGE
DETAIL

=

Asheville
Hwy
1500
(1237) TT
l l 1237
(1500)
=~
32
§§ A_ 328 (413)
o 94 (94)
U

422

NOT
TO

SCALE
;

e~

247 (252)
611 (495) 5
< O
IS
=<
~ o
N~
n
—
—
1540
(1251) TTT
1251
ll (1540)

il

252
(247) TT/» »{507)
w - < (247 Se (6111) >~ (507)
<« 2850  <— 2508 « @ & & 2108 «—
«— (3458) o (3211) — > = <«— (2600)
2600 —> / \ —>
3458 — 2600 —» 3013 3013 — 3107 —> =2
—> (2103)—> —— —> (2431) > — —
(2850) —> gg (%111033)7 (2431) 3 (2525) %
erx YR 4
0o 328
858\ ¥5 (328) (94)
(747) J l l

1251 a4
(1540) S.T.I.P. 1-4400/1-4700
N I-26 WIDENING
LEGEND BUNCOMBE AND HENDERSON COUNTIES
XX (XX) = AM (PM) Peak Hour Volumes 2011 BASE YEAR
@ WV = unsignalized Intersection @ 8/6 LANE COMBINATION
= Signalized Intersection Asheville DATEPARCLO VOLUMES
: October
L —>» = Lane Geometry HWy 2014 F|GURE 87 )




1-26/US 25
INTERCHANGE
DETAIL

1053
(1219)
4478 -

-«
-« « 342
<— (5450) 3425
-«

< @23y

(897)

¥— 329 (322)
4 1718 (1359)

N

a1@

5450 ~a

(4478) —> 1219

- (1053)
LEGEND )

XX (XX) = AM (PM) Peak Hour Volumes
@ W = Unsignalized Intersection

Asheville
Hwy
2047 1681
(1681) | (2047)

2% R

_v
190 >

NOT
TO

SCALE
;

<« 4086
£a < (5016)
0 <t At
~ - ~ |
=g, =,
~ 9 ax
N ~ <t
- ~
53 |
TN 4281 =2 7231 —» 5016 —%
/ A (3425) — (3a25)— (4086) —>
598 285 =
(661)

1609 (2017) —w
187 (187) —a

785
(661)

S.T.l.P. 1-4400/1-4700
1-26 WIDENING
BUNCOMBE AND HENDERSON COUNTIES

2040 FUTURE YEAR
8/6 LANE COMBINATION

Asheville
= Signalized Intersection Hwy - DleVOLUI\/lES
. October
\ —>» = Lane Geometry 2014 F|GURE 88J




1-26/US25
INTERCHANGE
DETAIL

2047
(1681)

«—
«—

1449 (1207)
598 (474)

:;

—
N
N
(W)
-
(o]
N
™

1120 (885)

724 —>»

(897)

stal

58
5450 —3 4231 =% ¢ a8
(4478) % (3425) — l l
(1053) N\
oom AH
897 (724) -<: T
< <
]
58
a3
897
(724) ll
2204
(1796)
LEGEND A

XX (XX) = AM (PM) Peak Hour Volumes
@ W = Unsignalized Intersection

=

168

1207 —>
(1449) > «

598
<«— (474)

o
~
N o
=2
==
B w©
wH

724 (897) ﬁ:

1072 (1307) —>

= )
Asheville
Hwy
NOT
TT TO

1 SCALE
(2047) ;

N 474
TT (598)
52
SH
oS
35

474 (598)
187 (187)

2

<«— 4086

b < (5016)

<< @231

264
\ wE
4231 — 5016
(3425) —3  (4086) —»
785
(661)

(
S.T.1.P. 1-4400/1-4700

1-26 WIDENING
BUNCOMBE AND HENDERSON COUNTIES

2040 FUTURE YEAR
8/6 LANE COMBINATION

= Signalized Intersection Asheville| 179 DLT VOLUMES
_ H (2204) DATE: October FIGURE 8.9
\ —>» = Lane Geometry wy 2014 9




1-26/US 25
INTERCHANGE
DETAIL

=

Asheville
Hwy
2047
(1681) TT
l l 1681
(2047)
=
§8
N
~ 0
A t 474 (598)
187 (187)
U

NOT
TO

SCALE
;

e~

322 (329)
897 (724) o
— 00
o«
Q2
~ N~
[e2¢e)
o -
©
—
2204
(1796) TTT
l l 1796
(2204)

il

329
(322) »{785)
e o 32 ¥ 661
w — (322 ¥~ (785)
<_
— w3 4w = s & 4086
5450
OGS0 (5129) — e N\ (4231) <«— (5016)
<—
4231 > Z | N\ — —
5450 (3425 % S| 4t 4829 4820 —> 5016 —> mmem
(4478) —> g5 | (3425)— (3899) — (3899) —>  (4086) % w
— g 598 A~ — —
98 ¥ (474) 187 ¥
@re) 23 (187) (74

(187)

1796 a4
(2204) S.T.l.P. 1-4400/1-4700
N I-26 WIDENING
LEGEND BUNCOMBE AND HENDERSON COUNTIES
XX (XX) = AM (PM) Peak Hour Volumes 2040 FUTURE YEAR
@ V = Unsignalized Intersection @ 8/6 LANE COMBINATION
= Signalized Intersection Asheville DATEPARCLO VOLUMES
: October
L —>» = Lane Geometry HWy 2014 FlGURE 810J




2040 BUILD 6 LANE

2040 BUILD 8 /6 LANE

2040 BUILD 8 LANE

e
ceo
e
-
-
-
-
ceo
-

-

-

Coenl
-

= /U

3203 :
(2530)W "

Ceaa
. Ctea
. ce
EG[ : - o3
) seme===S P
e - -
- P o= Seeel ==
-~ e Y Scea P
Tecae="" Sceaae cee==""

-
e
e
-~

3727
(2796)

c.al
ceo
-
-
-
-
-
-
-
c~eo

nnnnn
e

-
e
e
N

4416 QI
(3461) ¢

1168

* Inside lane drops 1100*
south of the diverge

Copee"
Cease=”

3248
(2510)™

ceeceat

. il

(Y e

[} Cecao

J -2

’ po==""" Sead

- " ””’ -~. -
- - cae
- ceead

LEGEND

XX (XX) = AM (PM) Peak Hour Volumes

—» =Lane Geometry

L —3 = Proposed Improvements

S.T.l.P. 1-4400/1-4700
|1-26 WIDENING
BUNCOMBE AND

HENDERSON COUNTIES

NOT TO SCALE

[-26 SOUTHBOUND TRANSMODELER
ANALYSIS BUILD ALTERNATIVES
LANEAGE & VOLUMES

DATE: October 2014

FIGURE 9.1 |




Appendix B — Updated Traffic Forecast




STATE OF NORTH CAROLINA
DEPARTMENTOF TRANSPORTATION

PAT MCCRORY ANTHONY J.TATA
GOVERNOR SECRETARY

December 16, 2013

MEMORANDUM TO: Undrea Major
Project Development and Environmental Analysis Branch

FROM: Keith G. Dixon
Western Traffic Forecasting Group
Transportation Planning Branch

SUBJECT: Forecast Expansion for |-44064700 / I-5501/ B-5178
Buncombe and Henderson County
[-26 from 1-40 in Buncombe County to US 25 in Henderson
County
Expanded to Include a Combination 8 / 6 Lane Build Adtve

Please find attached the 2011 / 2040 traffic forecast expaiosibd400 / 1-4700 / 1-5501 and B-
5178. TIP 1-4400 / 1-4700 concerns the addition of lanes to 1-26 f4®nn Buncombe County
to US 25 in Henderson County. I-5501 concerns the retrofittitige exiting I-26 Interchange at
NC 280-Airport Rd to a Diverging Diamond Configuration. TIBSBZ8 concerns the
replacement of Bridges 235 and 238 on I-26 over SR 3431 - Pond Rdbanay-Creek.

The original forecast for 1-4400, 1-4700, B-5178 and 1-5501 wadymed by Keith Dixon and
delivered to Undrea Major of PDEA on February 14, 2012. Ac&seexpansion was requested
by Undrea Major on October 24, 2013. This forecast expaasids another build alternative to
the original forecast which results in the addition of hew build scenarios:

e 2011 Build -8/ 6 Lanes
e 2040 Build — 8 /6 Lanes

These new scenarios include the assumption that I-26 hasvislsred to 8 lanes from 1-40 (Exit
31) in Asheville to US 25 (Exit 44) south of Fletcher; and 6demem US 25 (Exit 44) to US 25
(Exit 54) south of Hendersonville. All other assumptions and odetiogies used in the
production of these new scenarios are identical to thaskinghe production of the original
forecast scenarios.

If it is determined that any of these assumptions have keegaransistent with the project and
surrounding area activity, please request updated projectahis location.

MAILING ADDRESS: LOCATION:

NC DEPARTMENT OF TRANSPORTATION NCDO ‘}\T P B TRANSPORTATION BUILDING
TRANSPORTATION PLANNING BRANCH e e e e e e i BrAmOD 1 SOUTH WILMINGTON STREET
1554 MAIL SERVICE CENTER RALEIGH, NC 27601

RALEIGH NC 27699-1554 http://ncdot. org/doh/preconstruct/tpb/ Phone: 919-707-0900
Fax: 919-733-9794



To estimate AADT for intermediate years, straight-limerpolation may be used between
matching build alternatives. AADT volumes may be extrapdldor up to 2 years following
2040.

For future reference, this forecast will be saved mjdet Store under 14400, 15501 and B5178 in
the LongRangePlanning\Traffic Forecasts folders.

If we can be of any further assistance on this prajleetse do not hesitate to contact me at 919-
707-0984, email: kdixonl@ncdot.gov or Michael Orr at 919-707-0982, enlait@ncdot.gov.

CC (with Attachments):
Jay Bennett, PE, Roadway Design
Pam Cook, PE, Transportation Planning Branch
Deborah Hutchings, PE, Transportation Planning Branch
James Dunlop, PE, Congestion Management
Don Chen, PE, Pavement Management
Paul Black, French Broad River MPO
Kristina L. Solberg, PE, Division 13
Reuben Moore, PE, Division 14
File Copy: 1-4400 / 1-4700 Buncombe Henderson County
File Copy: 1-5501 Buncombe Henderson County
File Copy: B-5178 Buncombe County
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Appendix C — FreeVal Freeway System Analysis Output




Freeval Accel / Decel Distance Inputs
Previous Freeval (Based on Existing Distances) & Current Freeval (Based on HNTB Preliminary Design)

KEY

No change from existing to design

_ Major design changes due to widening

Apply exisitng (previous Freeval) distance
Updates due to new interchange ramp