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Execvutive Summary

Stantec conducted a traffic analysis using PTV VISSIM 8.00-11 microsimulation software to
evaluate the future no build and build traffic conditions along a nearly 10-mile section of I-85 in
Cherokee County, South Carolina. The study area included six (6) inferchanges from SC 18 near
Gaffney, South Carolina to NC 216 near Grover, North Carolina. This report addresses the future
year (2040) no build and build conditions only for the AM and PM peak periods. The No-Build
analysis reflects existing conditions and future volumes. The Build analysis reflects widening from 4
to é-lanes from west of the Blacksburg Hwy interchange to west of the US 29 (Cherokee St)
inferchange and interchange improvements at each of the interchanges within the project
limits. The tables below show a summary of the simulated freeway operations for the build and
no build conditions models.

(J) Stantec
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1-85 Northbound Freeway Density

# of Lanes AM Peak PM Peak
Segment Description Sefc;r::ni Bﬁi(l) d Build Br:icI’ d Build Br:icI’ d Build
South End to SC 18 (Shelby Hwy.) Off-Ramp Basic 2 2 B C E E
SC 18 (Shelby Hwy.) Off-Ramp Diverge 2/3 2/3 B C F F
SC 18 (Shelby Hwy.) Off-Ramp to SC 18 (Shelby Hwy.) On-Ramp Basic 2 2 C C E F
SC 18 (Shelby Hwy.) On-Ramp Merge 2/3 2/3 B C E E
SC 18 (Shelby Hwy.) On-Ramp to Frontage Rd. Off-Ramp Basic 2 - B - D -
Frontage Rd. Off-Ramp Diverge 2/3 - B - D -
Frontage Rd. Off-Ramp to Blacksburg Hwy. Off-Ramp Basic 2 - B - D -
SC 18 (Shelby Hwy.) On-ramp to Blacksburg Off-Ramp Basic - 2/3 - B - D
Blacksburg Off-Ramp Diverge 2/3 3/4 B B D C
Blacksburg Off-Ramp to Blacksburg Hwy. On-Ramp Basic 2 3 B B D C
Blacksburg Hwy. On-Ramp Merge 2/3 3/4 B B D B
Blacksburg Hwy. On-Ramp to SC 5/SC 198 (Mntn. §t.) Off-Ramp Basic 2 3 B B D C
SC 5/SC 198 (Mntn. §t.) Off-Ramp Diverge 2 3 C B F C
SC 5/SC 198 (Mntn. §t.) Off-Ramp to SC 5/SC 198 (Mnin. Rd.)\ On-Ramp Basic 2 3 C B E C
SC 5/SC 198 (Mntn. St.) On-Ramp Merge 2/3 3/4 B B C B
SC 5/SC 198 (Mntn. St.) On-Ramp to Tribal Rd. Off-Ramp Basic 2 3 C A D C
Tribal Rd. Off-Ramp Diverge 2/3 3/4 C A C B
Tribal Rd. Off-Ramp to Tribal Rd. On-Ramp Basic 2 3 C A D B
Tribal Rd. On-Ramp Merge 2/3 3/4 B B C B
Tribal Rd. On-Ramp to US 29 (Cherokee St.) Off-Ramp Basic 2 3 C A D C
US 29 (Cherokee St.) Off-Ramp Diverge 2/3 3 C B D C
US 29 (Cherokee St.) Off-Ramp to US 29 (Cherokee St.) On-Ramp Basic 2 2 C B D D
US 29 (Cherokee St.) On-Ramp Merge 2/3 2/3 B B C C
US 29 (Cherokee St.) On-Ramp to NC 216 (Battleground Rd.) Off-Ramp Basic 2 2 C B D D
NC 216 (Battleground Rd.) Off-Ramp Diverge 2 2 C C D D
NC 216 (Battleground Rd.) Off-Ramp to NC 216 (Battleground Rd.) On-Ramp Basic 2 2 C B D D
NC 216 (Batftleground Rd.) On-Ramp Merge 2/3 2/3 C B C D
NC 216 (Battleground Rd.) On-Ramp to North End Basic 2 2 C B D D

(J) Stantec
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1-85 Southbound Freeway Density

# of Lanes AM Peak PM Peak

Segment Description Se%r;:ni B’:; d Build B’:; d Build B':iT d Build
North End to NC 216 (Battleground Rd.) Off-Ramp Basic 2 2 B B C C
NC 216 (Battleground Rd.) Off-Ramp Diverge 2 2 B B C C
NC 216 (Battleground Rd.) Off-Ramp to NC 216 (Battleground Rd.) On-Ramp Basic 2 2 B B D D
NC 216 (Battleground Rd.) On-Ramp Merge 2/3 2/3 B B C C
NC 216 (Battleground Rd.) On-Ramp to US 29 (Cherokee St.) Off-Ramp Basic 2 2 B B C D
US 29 (Cherokee St.) Off-Ramp Diverge 2 2 B B C C
US 29 (Cherokee St.) Off-Ramp to US 29 (Cherokee St.) On-Ramp Basic 2 2 B B D D
US 29 (Cherokee St.) On-Ramp Merge 2/3 3 B A C B
US 29 (Cherokee St.) On-Ramp to Tribal Rd. Off-Ramp Basic 2 3 C A E C
Tribal Rd. Off-Ramp Diverge 2/3 3/4 D A C B
Tribal Rd. Off-Ramp to Tribal Rd. On-Ramp Basic 2 3 B A D B
Tribal Rd. On-Ramp Merge 2/3 3/4 B A C B
Tribal Rd. On-Ramp to Welcome Center Off-Ramp Basic 2 3 B A D C
Welcome Center Off-Ramp Diverge 2 3 B A D B
Welcome Center Off-Ramp to Welcome Center On-Ramp Basic 2 3 B A D B
Welcome Center On-Ramp Merge 2/3 3/4 B A D B
SC 5/SC 198 (Mntn. St) Off-Ramp Diverge 2/3 3/4 B A D C
SC 5/SC 198 (Mntn. St) Off-Ramp to SC 5/SC 198 (Mnin. §t) On-Ramp Basic 2 3 B A E C
SC 5/SC 198 (Mntn. S$t) On-Ramp Merge 2/3 3/4 B B D B
SC 5/5C 198 (Mntn. St) On-Ramp to Blacksburg Hwy. Off-Ramp Basic 2 3 B B D C
Blacksburg Hwy. Off-Ramp Diverge 2 3 B B D B
Blacksburg Hwy. Off-Ramp to Blacksburg Hwy. On-Ramp Basic 2 3 B A D B
Blacksburg Hwy. On-Ramp Merge 2/3 3/4 B B C B
Blacksburg Hwy. On-Ramp to SC 18 (Shelby Hwy.) Off-Ramp Basic 2 2/3 C B E D
SC 18 (Shelby Hwy.) Off-Ramp Diverge 2/3 2/3 C C E F
SC 18 (Shelby Hwy.) Off-Ramp to SC 18 (Shelby Hwy.) On-Ramp Basic 2 2 C C E E
SC 18 (Shelby Hwy.) On-Ramp Merge 2/3 2/3 D D F F
SC 18 (Shelby Hwy.) On-Ramp to South End Basic 2 2 C C D D

(& Stantec
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This report evaluates the future traffic operations along a nearly 10-mile segment of Interstate 85
near Cherokee County, South Carolina. The study area extends from just south of SC 18 (Shelby
Highway) northeastward to just north of the NC 216 inferchange in North Carolina. This corridor is
a moderately-tfraveled commercial tfrucking route with local traffic being added during the
morning and afternoon peak hours.

There are rural residential land uses to the south of the study area, and a mix of commercial,
residential, and industrial throughout the study area. To the north is a mix of mostly rural
residential and industrial uses, with the Mill Creek Combustion Station and the Milliken Chemical
plant in the area between Blacksburg Highway and US 29.

The analysis presented in this report includes six (6) existing interchanges along I-85:

1) SC 18 (Shelby Highway)

2) Blacksburg Highway

3) SC 5/SC198 (Mountain Street)
4) Tribal Road

5) US 29 (Cherokee Street)

6) NC 216 (Battleground Road)

1.1 OBJECTIVE

The intent of this study is to evaluate the proposed interchange improvements along -85 and its
intersecting streets. This report includes capacity analyses for the freeway, interchanges, and
surface street intersections, along with a summary of the findings.

2.1 MODELING APPROACH

The modeling approach detailed in the -85 Cherokee Calibration Report (Stantec, 2016) was
also used for the build VISSIM model. Dynamic traffic assignment (DTA) was run with the new
network and the 2040 origin-destination matrix.

(J) Stantec
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2.2 NETWORK ELEMENTS

The existing geometry was assumed for the no build model, as there are no approved interim
projects planned in the area. Inferchange improvements, developed by the design feam, were
infegrated into the VISSIM build model. An annotated map showing the proposed improvements
is provided in the Appendix.

Intersection signal timing and phasing plans were obtained from SCDOT and used in the VISSIM
models. For the no build and build models, no signal timing optimization was performed for areas
in which the team was provided signal fiming plans. All available signal and fiming plans can be
found in the Appendix.

A growth rate development detailed in the -85 Cherokee Growth Factor Justification Memo was
prepared by a Stantec Transportation Analyst on May 17, 2016. This memo concluded that a
linear traffic growth rate of 1.5% would be applied along the -85 corridor. The proposed linear
annual fraffic growth rate for the individual cross-streets along the corridor range between 1.0%
and 2.5%. These proposed growth rates were applied to all mainline, ramp, and arterial turning
movement count volumes within the study area to generate the 2040 peak hour volumes used in
the 2040 Build and 2040 No Build analyses. The growth rate memo can be found in the
Appendix.

(J) Stantec
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2.3  MEASURES OF EFFECTIVENESS

Several appropriate Measures of Effectiveness (MOEs) were identified and used in evaluation of
the build alternative.

Table 1 — Measures of Effectiveness

Network-Wide MOE's Freeway MOE's Intersection MOE'’s

e Average Delay e Average Travel Time e Intersection Delay
e Average Travel Speed e Average Travel Speed | e« Level of Service (LOS)

e Density / LOS

The following sections include the VISSIM simulation results for the No Build (2040) AM and PM
peak hours. The level of service of each segment was determined using HCM methodology,
based on the densities generated in VISSIM.

3.1 AM PEAK HOUR

Table 2 shows a summary of the network-wide MOE's for the Design Year No Build (2040)
condifions. These are to be used primarily as a comparison tool between scenarios.

Table 2 - No Build (2040) AM Peak Hour Network Performance Summary

Average Speed (mph) 57.7
Average Delay Time per
Vehicle (sec)

89.2

This section summarizes the operations along the -85 mainline using density and travel fimes.

Tables 3 and 4 show the No Build (2040) mainline density for -85 northbound and southbound
during the AM peak hour.

Q Stantec
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Figures 1 and 2 show graphically the density per-lane in 250 ft. segments along the enfire
corridor for the northbound and southbound directions during the AM peak hour.

Tables 5 and é show the fravel times between each interchange for the northbound and

southbound directions during the AM peak hour.

Table 3 - No Build (2040) 1-85 Northbound AM Peak Hour Freeway Density

1-85 Northbound - AM Peak Hour

Segment

# of

Density

Segment Description Type Lanes | (pcpmpl) LOS
South End to SC 18 (Shelby Hwy.) Off-Ramp Basic 2 20.5 C
SC 18 (Shelby Hwy.) Off-Ramp Diverge 2/3 23.2 C
SC 18 (Shelby Hwy.) Off-Ramp to SC 18 (Shelby Hwy.) On-Ramp Basic 2 25.2 C
SC 18 (Shelby Hwy.) On-Ramp Merge 2/3 23.1 C
SC 18 (Shelby Hwy.) Blacksburg Off-Ramp Basic 2 20.6 C
Blacksburg Off-Ramp Diverge 2/3 19.6 B
Blacksburg Off-Ramp to Blacksburg Hwy. On-Ramp Basic 2 20.4 C
Blacksburg Hwy. On-Ramp Merge 2/3 22.0 C
Blacksburg Hwy. On-Ramp to SC 5/SC 198 (Mntn. St.) Off-Ramp Basic 2 18.3 C
SC 5/SC 198 (Mntn. $t.) Off-Ramp Diverge 2 15.7 B
SC 5/SC 198 (Mntn. St.) Off-Ramp to SC 5/SC 198 (Mntn. Rd.)- On-Ramp Basic 2 18.4 C
SC 5/5C 198 (Mntn. §t.) On-Ramp Merge 2/3 23.3 C
SC 5/SC 198 (Mntn. St.) On-Ramp to Tribal Rd. Off-Ramp Basic 2 21.8 C
Tribal Rd. Off-Ramp Diverge 2/3 16.3 B
Tribal Rd. Off-Ramp to Tribal Rd. On-Ramp Basic 2 19.3 C
Tribal Rd. On-Ramp Merge 2/3 24.8 C
Tribal Rd. On-Ramp to US 29 (Cherokee St.) Off-Ramp Basic 2 16.6 B
US 29 (Cherokee St.) Off-Ramp Diverge 2/3 15.7 B
US 29 (Cherokee St.) Off-Ramp to US 29 (Cherokee St.) On-Ramp Basic 2 17.3 B
US 29 (Cherokee St.) On-Ramp Merge 2/3 17.0 B
US 29 (Cherokee St.) On-Ramp to NC 216 (Battleground Rd.) Off-Ramp Basic 2 15.8 B
NC 216 (Battleground Rd.) Off-Ramp Diverge 2 16.0 B
NC 216 (Battleground Rd.) Off-Ramp to NC 216 (Battleground Rd.) On-Ramp Basic 2 15.5 B
NC 216 (Battleground Rd.) On-Ramp Merge 2/3 16.9 B
NC 216 (Battleground Rd.) On-Ramp to North End Basic 2 18.7 C
(& Stantec
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Table 4 - No Build (2040) 1-85 Southbound AM Peak Hour Freeway Density

1-85 Southbound - AM Peak Hour

Segment Description Segment # of Density LOS
Type Lanes | (pcpmpl)
North End to NC 216 (Battleground Rd.) Off-Ramp Basic 2 13.2 B
NC 216 (Battleground Rd.) Off-Ramp Diverge 2 13.9 B
NC 216 (Battleground Rd.) Off-Ramp to NC 216 (Battleground Rd.) On-Ramp Basic 2 14.2 B
NC 216 (Battleground Rd.) On-Ramp Merge 2/3 13.4 B
NC 216 (Battleground Rd.) On-Ramp to US 29 (Cherokee St.) Off-Ramp Basic 2 13.9 B
US 29 (Cherokee St.) Off-Ramp Diverge 2 14.2 B
US 29 (Cherokee St.) Off-Ramp to US 29 (Cherokee St.) On-Ramp Basic 2 14.0 B
US 29 (Cherokee St.) On-Ramp Merge 2/3 13.1 B
US 29 (Cherokee St.) On-Ramp to Tribal Rd. Off-Ramp Basic 2 25.1 C
Tribal Rd. Off-Ramp Diverge 2/3 30.5 D
Tribal Rd. Off-Ramp to Tribal Rd. On-Ramp Basic 2 12.2 B
Tribal Rd. On-Ramp Merge 2/3 11.3 B
Tribal Rd. On-Ramp to Welcome Center Off-Ramp Basic 2 14.0 B
Welcome Center Off-Ramp Diverge 2 13.8 B
Welcome Center On-Ramp to Welcome Center On-Ramp Basic 2 13.1 B
Welcome Center On-Ramp Merge 2/3 14.0 B
SC 5/SC 198 (Mntn. §t) Off-Ramp Diverge 2/3 13.5 B
SC 5/SC 198 (Mntn. St) Off-Ramp to SC 5/SC 198 (Mnin. St) On-Ramp Basic 2 15.1 B
SC 5/SC 198 (Mntn. St) On-Ramp Merge 2/3 18.0 B
SC 5/SC 198 (Mntn. St) On-Ramp to Blacksburg Hwy. Off-Ramp Basic 2 17.9 B
Blacksburg Hwy. Off-Ramp Diverge 2 17.7 B
Blacksburg Hwy. Off-Ramp to Blacksburg Hwy. On-Ramp Basic 2 16.6 B
Blacksburg Hwy. On-Ramp Merge 2/3 14.8 B
Blacksburg Hwy. On-Ramp to SC 18 (Shelby Hwy.) Off-Ramp Basic 2 20.0 C
SC 18 (Shelby Hwy.) Off-Ramp Diverge 2/3 23.1 C
SC 18 (Shelby Hwy.) Off-Ramp to SC 18 (Shelby Hwy.) On-Ramp Basic 2 22.5 C
SC 18 (Shelby Hwy.) On-Ramp Merge 2/3 28.6 D
SC 18 (Shelby Hwy.) On-Ramp to South End Basic 2 22.4 C
(J) Stantec
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Table 5 - No Build (2040) 1-85 Northbound AM Peak Hour Freeway Travel Times

1-85 Northbound
Segment . .
Travel Time (min)
South End to SC 18 (Shelby Hwy.) Off-Ramp 1.91
SC 18 (Shelby Hwy.) Off-Ramp to Blacksburg Hwy. Off-Ramp 1.90
Blacksburg Hwy. Off-Ramp to SC 5 (Mountain St.) Off-Ramp 1.80
SC 5 (Mountain St.) Off-Ramp to Tribal St. Off-Ramp 2.60
Tribal St. Off-Ramp to US 29 (Cherokee St.) Off-Ramp 2.14
US 29 (Cherokee St.) Off-Ramp to NC 216 (Battleground Ave.) 312
Off-Ramp )
NC 216 (Battleground Ave.) Off-Ramp to North End 1.11
Total Travel Time 14.58

Table 6 - No Build (2040) 1-85 Southbound AM Peak Hour Freeway Travel Times

I1-85 Southbound
Segment . .

Travel Time (min)
North End to NC 216 (Battleground Ave.) Off-Ramp 1.31
NC 216 (Battleground Ave.) Off-Ramp to US 29 (Cherokee St.) 193

Off-Ramp )

US 29 (Cherokee St.) Off-Ramp to Tribal St. Off-Ramp 1.74
Tribal St. Off-Ramp to Welcome Center Driveway 0.83
Welcome Center Driveway to SC 5 (Mountain St.) Off-Ramp 0.75
SC 5 (Mountain St.) Off-Ramp to Blacksburg Hwy. Off-Ramp 2.30
Blacksburg Hwy. Off-Ramp to SC 18 (Shelby Hwy.) Off-Ramp 3.07
SC 18 (Shelby Hwy.) Off-Ramp to South End 1.29
Total Travel Time 13.22

(& Stantec
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Table 7 summarizes the intersection operations throughout the study area.

Table 7 - No Build (2040) AM Peak Hour Intersection Delay and LOS

Intersection Control Avg. LOS Intersection Control Avg. LOS
Delay Delay
NC 216 @ US 29 U 0.2 A SC 5 @ Flying J Driveway 1 U 0.6 A
US 29 @ Frontage Rd. U 0.7 A SC 5 @ Flying J Driveway 2 U 0.6 A
NC 216 @ AGI Driveway U 0.4 A SC 5 @ Waffle House Driveway 1 u 1.3 A

NC 216 @ Misc. Driveway (N. u 03 | A SC 5@ @ I-85 SB Ramps S 218 | C

of Pioneer Driveway)

NC 216 @ Pioneer Driveway u 0.2 A SC 5 @ I1-85 NB Ramps S 14.0 B
NC 216 @ I-85 SB Ramps U 1.0 A SC 5 @ Driveway U 1.1 A
NC 216 @ -85 NB Ramps U 1.1 A SC 5 @ Gas Station Driveway U 1.0 A

NC 216 @ Driveway U 02 | A | 8SBSCSOfRamp @ Waffle U 21 | A
House Driveway 2

[-85 NB NC 216 Off-Ramp @ [-85 SB SC 5 Off-Ramp @ Truck Pull-

Banks Rd. U 16 | A out 2 U 05 | A

NC 216 @ Dixon School Rd. u 2.0 A | 1BOSBSCS OffC')RU?Tp @Truck Pull- u 1.9 A

US 29 @ Wilco Hess Driveway U 23 A I-85 NB SC 5 Qn-Romp @ Misc. U 0.3 A

3 Driveway
. . [-85 SB SC 5 Off-Ramp @ Gas
US 29 @ Misc. Driveway U 0.5 A Stafion Driveway U 0.3 A
US 29 @ Wilco Hess Driveway [-85 NB SC 5 Off-Ramp @ Rock
5 U 1.7 A Springs Rd. U 0.6 A
US 29 @ Wilco Hess Driveway I-85 NB SC 5 Off-Ramp @ Misc.
U 0.6 ) U 1.3
1 Driveway
US 29 @ SB On-Ramp U 0.4 A [-85 NB Off-Ramp @ Henson Rd. u 1.4 A
US 29 @ ABC Store Driveway U 0.5 Blacksburg Hwy. @ Sunoco U 0.3
Driveway 4
US 29 @ Exxon Driveway 1 U 0.8 Blocksburg Hwy. @ Sunoco U 0.3
Driveway 3
US 29 @ I-85 SB Off-Ramp 1.1 A Blacksburg Hwy. @ SB Ramps 2.8 A
US 29 @ NB Off-Ramp 2.1 A Blacksburg Hwy. @ NB Ramps 4.2 A
US 29 @ -85 NB On-Ramp u 12 | A | 85 SBBlacksburg Hwy. Off-Ramp u 14 | A
@ Sunoco Driveway 2
US 29 @ Lakeview Dr. u 0.1 A | 1185358 Blacksburg Hwy. Off Ramp u 0.8 A
@ Sunoco Driveway 1
) ) I-85 Blacksburg Hwy. Off-Ramp @
US 29 @ I-85 NB On-Ramp U 1.7 A Misc. Driveway U 0.4 A
[-85 NB US 29 On-Ramp @ I-85 NB Blacksburg Hwy. Off-Ramp
Frontage Rd. U 4.1 A @ Milliken Rd. U 20.0 c
( ) Stantec
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Intersection Control Avg. LOS Intersection Control Avg. LOS
Delay Delay
I-85 SB US 29 Off-Ramp @
Exxon Driveway 2 U 2.9 A Frontage Rd. @ Frontage Rd. U 0.1 A
[-85 SB US 29 On-Ramp @ I-85 SB Blacksburg Hwy. On-Ramp
Misc. Driveway U 0.4 A @ Crawford Rd. U 0.1 A
Tribal Rd. @ I-85 SB Ramps U 11.8 B SC 18 @ I-85 SB Ramps U 3.1 A
Tribal Rd. @ -85 NB Ramps u 6.4 A SC 18 @ |-85 NB Ramps u 3.2 A
Tribal Rd. @ Driveway 1 U 3.3 A Shelby Hwy. @ SC 18 U 49 A
Tribal Rd. @ Driveway 2 u 0.6 A Sheloy Hvyy. @ Kangaroo u 0.8 A
Driveway 3
-85 NB Tnbo[ Rd. fo-Romp @ U 91 A Shelby H\{vy. @ Kangaroo U 1.4 A
Gas Station Driveway Driveway 2
[-85 NB Tribal Rd. On-Ramp @ Shelby Hwy. @ Kangaroo
Priester Rd. U 28 A Driveway 1 U 0.2 A
-85 5B T”bg'?Rﬁ'_ g”'Romp @ U 2.4 A Shelby Hwy. @ Wind Hill Rd. U 1.2 A
State Rd 1 1-5§d@ White Farm U 0.3 A [-85SB SC 18 OE—dRomp @ Lemeul U 0.6 A
SC 5 @ White Farm Rd. u 0.6 A | 1BOSBSCIE ?Q'gomp @ Wilcox u 2.3 A
SC 5 @ State Rd. 11-52 U 0.5 A

Legend: U = Unsignalized Intersection, S = Signalized Intersection

The tables in the preceding sections show that vehicles on 1-85 during the AM Peak hour

experience very little delay. In the model, vehicles are unimpeded in their ability to travel

through this stretch of I-85. All intersections within the study area operate at LOS C or better, with
all but four operating at LOS A. All freeway segments within the study operate at LOS D or better
in the AM peak hour, with the majority at a LOS B.

3.2

PM PEAK HOUR

Table 8 shows a summary of the network-wide MOE's for the Design Year No Build (2040)

conditions.

(& Stantec
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Table 8 - No Build (2040) PM Peak Hour Network Performance Summary

Average Speed (mph) 56.7

Average Delay Time per
Vehicle (sec)

129.4

This section summarizes the operations along the -85 mainline using density, LOS, and travel

fimes.

Tables ? and 10 show the No Build (2040) mainline density for I-85 Northbound and Southbound,

respectively, during the PM peak hour.

Table 9 - No Build (2040) I-85 Northbound PM Peak Hour Freeway Density

1-85 Northbound - PM Peak Hour

Segment

# of

Density

Segment Description Type Lanes | (pcpmpl) LOS
South End to SC 18 (Shelby Hwy.) Off-Ramp Basic 2 37.0 E
SC 18 (Shelby Hwy.) Off-Ramp Diverge 2/3 46.0 F
SC 18 (Shelby Hwy.) Off-Ramp to SC 18 (Shelby Hwy.) On-Ramp Basic 2 44 .4 E
SC 18 (Shelby Hwy.) On-Ramp Merge 2/3 39.4 E
SC 18 (Shelby Hwy.) Blacksburg Off-Ramp Basic 2 32.7 D
Blacksburg Off-Ramp Diverge 2/3 30.7 D
Blacksburg Off-Ramp to Blacksburg Hwy. On-Ramp Basic 2 32.5 D
Blacksburg Hwy. On-Ramp Merge 2/3 34.2 D
Blacksburg Hwy. On-Ramp to SC 5/SC 198 (Mnin. $t.) Off-Ramp Basic 2 32.1 D
SC 5/5C 198 (Mnin. St.) Off-Ramp Diverge 2 28.7 D
SC 5/SC 198 (Mntn. St.) Off-Ramp to SC 5/SC 198 (Mntn. Rd.)- On-Ramp Basic 2 33.4 D
SC 5/SC 198 (Mntn. St.) On-Ramp Merge 2/3 45.2 F
SC 5/SC 198 (Mntn. St.) On-Ramp to Tribal Rd. Off-Ramp Basic 2 41.2 E
Tribal Rd. Off-Ramp Diverge 2/3 26.5 C
Tribal Rd. Off-Ramp to Tribal Rd. On-Ramp Basic 2 31.8 D
Tribal Rd. On-Ramp Merge 2/3 23.7 C
Tribal Rd. On-Ramp to US 29 (Cherokee St.) Off-Ramp Basic 2 30.5 D
US 29 (Cherokee St.) Off-Ramp Diverge 2/3 27.9 C
US 29 (Cherokee St.) Off-Ramp to US 29 (Cherokee St.) On-Ramp Basic 2 30.5 D
US 29 (Cherokee St.) On-Ramp Merge 2/3 29.4 D
US 29 (Cherokee St.) On-Ramp to NC 216 (Battleground Rd.) Off-Ramp Basic 2 28.2 D
NC 216 (Battleground Rd.) Off-Ramp Diverge 2 27.7 C
NC 216 (Battleground Rd.) On-Ramp Merge 2/3 26.3 D
NC 216 (Battleground Rd.) On-Ramp to North End Basic 2 29.9 D
Q Stantec
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Table 10 - No Build (2040) 1-85 Southbound PM Peak Hour Freeway Density

1-85 Southbound - PM Peak Hour

Segment Description Segment # of Density LOS
Type Lanes | (pcpmpl)
North End to NC 216 (Battleground Rd.) Off-Ramp Basic 2 24.0 C
NC 216 (Battleground Rd.) Off-Ramp Diverge 2 26.5 C
NC 216 (Batftleground Rd.) Off-Ramp to NC 2146 (Battleground Rd.) On-Ramp Basic 2 27.9 D
NC 216 (Battleground Rd.) On-Ramp Merge 2/3 25.8 C
NC 216 (Battleground Rd.) On-Ramp to US 29 (Cherokee St.) Off-Ramp Basic 2 25.9 C
US 29 (Cherokee St.) Off-Ramp Diverge 2 26.9 C
US 29 (Cherokee St.) Off-Ramp to US 29 (Cherokee St.) On-Ramp Basic 2 27.4 D
US 29 (Cherokee St.) On-Ramp Merge 2/3 22.8 C
US 29 (Cherokee St.) On-Ramp to Tribal Rd. Off-Ramp Basic 2 35.1 E
Tribal Rd. Off-Ramp Diverge 2/3 26.4 C
Tribal Rd. Off-Ramp to Tribal Rd. On-Ramp Basic 2 27.5 D
Tribal Rd. On-Ramp Merge 2/3 24.8 C
Tribal Rd. On-Ramp to Welcome Center Off-Ramp Basic 2 33.9 D
Welcome Center Off-Ramp Diverge 2 32.7 D
Welcome Center On-Ramp to Welcome Center On-Ramp Basic 2 30.1 D
Welcome Center On-Ramp Merge 2/3 31.9 D
SC 5/SC 198 (Mntn. $t) Off-Ramp Diverge 2/3 32.4 D
SC 5/SC 198 (Mntn. St) Off-Ramp to SC 5/SC 198 (Mnin. St) On-Ramp Basic 2 36.5 E
SC 5/SC 198 (Mntn. $t) On-Ramp Merge 2/3 30.3 D
SC 5/SC 198 (Mntn. St) On-Ramp to Blacksburg Hwy. Off-Ramp Basic 2 29.5 D
Blacksburg Hwy. Off-Ramp Diverge 2 30.1 D
Blacksburg Hwy. Off-Ramp to Blacksburg Hwy. On-Ramp Basic 2 28.6 D
Blacksburg Hwy. On-Ramp Merge 2/3 28.0 C
Blacksburg Hwy. On-Ramp to SC 18 (Shelby Hwy.) Off-Ramp Basic 2 35.5 E
SC 18 (Shelby Hwy.) Off-Ramp Diverge 2/3 42.5 E
SC 18 (Shelby Hwy.) Off-Ramp to SC 18 (Shelby Hwy.) On-Ramp Basic 2 39.8 E
SC 18 (Shelby Hwy.) On-Ramp Merge 2/3 43.9 F
SC 18 (Shelby Hwy.) On-Ramp to South End Basic 2 33.4 D
(J) Stantec
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Figures 3 and 4 show graphically the density per-lane in 250 ft. segments along the entire
corridor for the northbound and southbound directions during the PM peak hour.

Tables 11 and 12 show the travel times between each interchange for the northbound and

southbound directions, respectively, during the PM peak hour.

Table 11 - No Build (2040) 1-85 Northbound PM Peak Hour Freeway Travel Times

1-85 Northbound

S t
egmen Travel Time (min)
South End to SC 18 (Shelby Hwy.) Off-Ramp 2.00
SC 18 (Shelby Hwy.) Off-Ramp to Blacksburg Hwy. Off-Ramp 2.96
Blacksburg Hwy. Off-Ramp to SC 5 (Mountain St.) Off-Ramp 1.94
SC 5 (Mountain St.) Off-Ramp to Tribal St. Off-Ramp 2.63
Tribal St. Off-Ramp to US 29 (Cherokee St.) Off-Ramp 2.63
US 29 (Cherokee St.) Off-Ramp to NC 216 (Battleground Ave.)
3.36
Off-Ramp
NC 216 (Battleground Ave.) Off-Ramp to North End 1.42
Total Travel Time 16.94

(& Stantec
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Table 12 - No Build (2040) 1-85 Southbound PM Peak Hour Freeway Travel Times

I1-85 Southbound
Segment . .

Travel Time (min)

North End to NC 216 (Battleground Ave.) Off-Ramp 1.38
NC 216 (Battleground Ave.) Off-Ramp to US 29 (Cherokee St.)
2.07
Off-Ramp

US 29 (Cherokee St.) Off-Ramp to Tribal St. Off-Ramp 1.84
Tribal St. Off-Ramp to Welcome Center Driveway 0.98
Welcome Center Driveway to SC 5 (Mountain St.) Off-Ramp 0.91
SC 5 (Mountain St.) Off-Ramp to Blacksburg Hwy. Off-Ramp 2.54
Blacksburg Hwy. Off-Ramp to SC 18 (Shelby Hwy.) Off-Ramp 3.53
SC 18 (Shelby Hwy.) Off-Ramp to South End 1.43
Total Travel Time 14.68

Table 13 summarizes the intersection operations throughout the study area.

Table 13 - No Build (2040) PM Peak Hour Intersection Delay and LOS

Intersection Control Avg. LOS Intersection Control Avg. LOS
Delay Delay
NC 216 @ US 29 U 0.2 A SC 5 @ Flying J Driveway 1 U 0.8 A
US 29 @ Frontage Rd. U 1.1 A SC 5 @ Flying J Driveway 2 U 0.8 A
NC 216 @ AGI Driveway u 0.1 A SC 5 @ Waffle House Driveway 1 U 1.5 A
NC 216 @ Misc. Driveway (N.
of Pioneer Driveway] U 0.2 A SC 5@ @ I-85 SB Ramps S 13.6 B
NC 216 @ Pioneer Driveway u 0.7 A SC 5@ 1-85 NB Ramps S 9.9 A
NC 216 @ |-85 SB Ramps U 0.6 A SC 5 @ Driveway U 0.6 A
NC 216 @ I-85 NB Ramps U 1.5 A SC 5 @ Gas Station Driveway U 0.4 A
NC 216 @ Driveway U 0.7 A 85 S8 5C 5 Off-Ramp @ Waiffle U 6.6 A
House Driveway 2
[-85 NB NC 216 Off-Ramp @ [-85 SB SC 5 Off-Ramp @ Truck
Banks Rd. U 18 | A PuI-Out 2 U 08 A
NC 216 @ Dixon School Rd. U 1.9 A -85 5B SC 5 Off-Ramp @ Truck U 2.2 A
Pull-Out 1
( ) Stantec
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Avg.

Avg.

Intersection Control LOS Intersection Control LOS
Delay Delay
US 29 @ Wilco Hess Driveway 3 U 2.2 A 85 NB SC 5 On-Ramp @ Misc. U 0.3 A
Driveway
. . [-85 SB SC 5 Off-Ramp @ Gas
US 29 @ Misc. Driveway U 0.6 A Station Driveway U 0.3 A
. . I-85 NB SC 5 Off-Ramp @ Rock
US 29 @ Wilco Hess Driveway 2 U 2.7 A Springs Rd. U 0.3 A
US 29 @ Wilco Hess Driveway | U 0.5 A -85 NB SC 5 Off-Ramp @ Misc. U 1.6 A
Driveway
US 29 @ I-85 SB On-Ramp u 0.6 I-85 NB Off-Ramp @ Henson Rd. U 1.2
US 29 @ ABC Store Driveway u 05 | A Blacksburg Hwy. @ Sunoco u 03 | A
Driveway 4
US 29 @ Exxon Driveway u 08 | A Blacksburg Hwy. @ Sunoco u 04 | A
Driveway 3
US 29 @ I-85 SB Off-Ramp 0.7 A Blacksburg Hwy. @ SB Ramps 3.9 A
US 29 @ NB Off-Ramp 2.5 A Blacksburg Hwy. @ NB Ramps 3.1 A
US 29 @ 1-85 NB On-Ramp u 13 | a | 853BBlacksburg Hwy. Off-Ramp |, 15 | A
@ Sunoco Driveway 2
US 29 @ Lakeview Dr. U 0.1 A -85 SB Blacksburg Hwy. Off-Ramp U 1.4 A
@ Sunoco Driveway 1
) ) [-85 Blacksburg Hwy. Off-Ramp @
US 29 @ I-85 NB On-Ramp U 0.7 A Misc. Driveway U 1.6 A
I-85 NB US 29 On-Ramp @ [-85 NB Blacksburg Hwy. Off-
Frontage Rd. U 42 A Ramp @ Milliken Rd. U 04 A
I-85 SB US 29 Off-Ramp @
Exxon Driveway 2 U 2.5 A Frontage Rd. @ Frontage Rd. U 1.8 A
[-85 SB US 29 On-Ramp @ Misc. -85 SB Blacksburg Hwy. On-Ramp
Driveway U 0.2 A @ Crawford Rd. U 0.1 A
Tribal Rd. @ I-85 SB Ramps u 4.5 A SC 18 @ I-85 SB Ramps U 3.1 A
Tribal Rd. @ -85 NB Ramps u 6.8 A SC 18 @ -85 NB Ramps U 4.8 A
Tribal Rd. @ Driveway 1 u 0.5 A Shelby Hwy. @ SC 18 U 4.8 A
Tribal Rd. @ Driveway 2 U 6.5 A Sheloy HWV- @ Kangaroo U 1.2 A
Driveway 3
[-85 NB Trlbol_ Rd. fo—Romp @ U 13 A Shelby Hwy. @ Kangaroo U 17 A
Gas Station Driveway Driveway 2
[-85 NB Tnbgl Rd. On-Ramp @ U 3] A Shelby H\{vy. @ Kangaroo U 19 A
Priester Rd. Driveway 1
-85 38 Tribal Rd. On-Ramp @ u 19 | A Shelby Hwy. @ Wind Hill Rd. u 1.6 A
SR 11-52
State Rd 11-52 @ White Farm U 0.8 A [-85 SB SC 18 On-Ramp @ Lemeul U 0.6 A
Rd. Rd.
SC 5 @ White Farm Rd. u 06 | A | BSBSCIS Ci”v'eRomp @ Wilcox u 2.3 A
SC 5 @ State Rd. 11-52 U 0.7 A
Legend: U = Unsignalized Intersection, S = Signalized Intersection
( ) Stantec
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Vehicles on 1-85 during the PM peak hour experience some delay as a result of the increased
traffic demand in 2040. All signalized intersections in the network operate at an overall LOS A,
with the exception of one: SC 5 at -85 Southbound Ramps, which operates at LOS B. Most
freeway segments in the network operate at an overall LOS D or better during the PM peak hour,
but there are a few areas that operate at LOS E or F.

The traffic demand along 1-85 in the year 2040 is expected to approach or exceed capacity in
several areas during the PM peak hour. Six segments in both the northbound and southbound
directions are expected to operate at LOS E or F. This is mainly due to friction caused by merging
and diverging with high volumes of fraffic, and limited capacity due to the existing four-lane
cross section of 1-85

The VISSIM Build model includes future year widening of 1-85 to é lanes and the interchange
improvements developed by the design team. Improvements were only recommended for the
interchanges within the project limits, which extend from Blacksburg Highway interchange to US
29/Cherokee Street interchange. An annotated map showing the proposed improvements is
provided in the Appendix. These improvements include the following:

e Blacksburg Highway (Exit 100)
o Removed Frontage Road south of the interchange.
o Removed driveway access along the southbound on and off-ramps.
o Removed south Sunoco driveway along Blacksburg Highway.
o Relocated Crawford Road and Simper Road north of the interchange.
e SC 5/Mountain Street (Exit 102)

o Removed driveway access along the northbound on and off-ramps, southbound
on and off-ramps.

o Relocated Henson Road south of the interchange.

o Removed the southernmost Flying J driveway and the Waffle House driveway
along SC 5/Mountain Street.

o Relocated Shaman Road to intersect with White Farm Road along SC 5/Mountain
Street.

(J) Stantec
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e Tribal Road (Exit 104)

(e}

O

Removed driveway access along the northbound and the south-bound on-
ramps.

Relocated Priester Road and aligned to intersect with relocated Gibbons Road.

Relocated White Farm Road and aligned to intersect with relocated State Road
11-52.

Relocated north Aflas Industrial Park driveway along Gibbons Road.

o US 29/Cherokee Street (Exit 106)

O

Removed northbound off-ramp loop and constructed new northbound off-ramp
to complete the diamond interchange configuration.

Removed driveway access along the north-bound on-ramp, and the south-
bound on and off-ramps.

Realigned northbound and southbound on-ramps.
Extended Lakeview Drive to intersect with Frontage Road.
Removed Gas Station Driveway along US 29/Cherokee Street.

Removed Mike's Driveway, Exxon, and ABC Store driveways along US
29/Cherokee Street.

Relocated Crossover Road.

(J) Stantec
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The following sections include the VISSIM simulation results for the Build (2040) AM and PM peak
hours. The level of service of each segment was determined using HCM methodology, based on
the densities generated in VISSIM.

5.1 AM PEAK HOUR

Table 14 shows a summary of the network-wide MOE's for the Build (2040) conditions.

Table 14 - Build (2040) AM Peak Hour Network Performance Summary

Average Speed (mph) 63.4
Average Delay Time per
Vehicle (sec)

52.3

This section summarizes the operations along the -85 mainline using density, level of service, and
travel times.

Tables 15 and 16 show the mainline density for -85 northbound and southbound during the AM
peak hour.

Figures 5 and 6 show graphically the density per-lane in 250 ft. segments along the entire
corridor for the northbound and southbound directions during the AM peak hour.

Tables 17 and 18 show the travel times between each interchange for the northbound and
southbound directions during the AM peak hour.

Q Stantec

kg j:\ 171001605\ transportation\report\draft i-85 cherokee build report_kir_comments_20170118_skw.docx 5] 6



I1-85 CORRIDOR STUDY DRAFT MICROSIMULATION MODEL DESIGN YEAR (2040) ANALYSIS REPORT

DESIGN YEAR BUILD (2040) TRAFFIC CONDITIONS
January 18, 2017

Table 15 - Build (2040) 1-85 Northbound AM Peak Hour Freeway Density

1-85 Northbound - AM Peak Hour

Segment Description Segment | # of Density LOS
Type Lanes | (pcpmpl)
South End to SC 18 (Shelby Hwy.) Off-Ramp Basic 2 20.7 C
SC 18 (Shelby Hwy.) Off-Ramp Diverge 2/3 26.2 C
SC 18 (Shelby Hwy.) Off-Ramp to SC 18 (Shelby Hwy.) On-Ramp Basic 2 25.2 C
SC 18 (Shelby Hwy.) On-Ramp Merge 2/3 24.2 C
SC 18 (Shelby Hwy.) On-Ramp to Blacksburg Off-Ramp Basic 2/3 17.1 B
Blacksburg Off-Ramp Diverge 3/4 14.2 B
Blacksburg Off-Ramp to Blacksburg Hwy. On-Ramp Basic 3 11.2 B
Blacksburg Hwy. On-Ramp Merge 3/4 10.9 B
Blacksburg Hwy. On-Ramp to SC 5/SC 198 (Mnin. St.) Off-Ramp Basic 3 11.2 B
SC 5/SC 198 (Mntn. St.) Off-Ramp Diverge 3 13.2 B
SC 5/SC 198 (Mntn. St.) Off-Ramp to SC 5/SC 198 (Mntn. St.) On-Ramp Basic 3 11.7 B
SC 5/SC 198 (Mntn. St.) On-Ramp Merge 3/4 11.2 B
SC 5/SC 198 (Mntn. St.) On-Ramp to Tribal Rd. Off-Ramp Basic 3 10.9 A
Tribal Rd. Off-Ramp Diverge 3/4 10.0 A
Tribal Rd. Off-Ramp to Tribal Rd. On-Ramp Basic 3 9.4 A
Tribal Rd. On-Ramp Merge 3/4 10.5 B
Tribal Rd. On-Ramp to US 29 (Cherokee St.) Off-Ramp Basic 3 10.9 A
US 29 (Cherokee St.) Off-Ramp Diverge 3 14.3 B
US 29 (Cherokee St.) Off-Ramp to US 29 (Cherokee St.) On-Ramp Basic 2 15.2 B
US 29 (Cherokee St.) On-Ramp Merge 2/3 14.7 B
US 29 (Cherokee St.) On-Ramp to NC 216 (Battleground Rd.) Off-Ramp Basic 2 15.3 B
NC 216 (Battleground Rd.) Off-Ramp Diverge 2 16.6 B
NC 216 (Battleground Rd.) Off-Ramp to NC 216 (Battleground Rd.) On-Ramp Basic 2 18.2 C
NC 216 (Battleground Rd.) On-Ramp Merge 2/3 17.4 B
NC 216 (Battleground Rd.) On-Ramp to North End Basic 2 17.8 B
(& Stantec
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Table 16 - Build (2040) 1-85 Southbound AM Peak Hour Freeway Density

1-85 Southbound - AM Peak Hour

Segment Description Segment | 3 of Density LOS
Type Lanes | (pcpmpl)
North End to NC 216 (Battleground Rd.) Off-Ramp Basic 2 13.2 B
NC 216 (Battleground Rd.) Off-Ramp Diverge 2 13.9 B
NC 216 (Battleground Rd.) Off-Ramp to NC 216 (Battleground Rd.) On-Ramp Basic 2 14.1 B
NC 216 (Battleground Rd.) On-Ramp Merge 2/3 14.1 B
NC 216 (Battleground Rd.) On-Ramp to US 29 (Cherokee St.) Off-Ramp Basic 2 13.9 B
US 29 (Cherokee St.) Off-Ramp Diverge 2 14.2 B
US 29 (Cherokee St.) Off-Ramp to US 29 (Cherokee St.) On-Ramp Basic 2 14.0 B
US 29 (Cherokee St.) On-Ramp Merge 3 9.2 A
US 29 (Cherokee St.) On-Ramp to Tribal Rd. Off-Ramp Basic 3 10.3 A
Tribal Rd. Off-Ramp Diverge 3/4 9.9 A
Tribal Rd. Off-Ramp to Tribal Rd. On-Ramp Basic 3 8.2 A
Tribal Rd. On-Ramp Merge 3/4 8.7 A
Tribal Rd. On-Ramp to Welcome Center Off-Ramp Basic 3 9.3 A
Welcome Center Off-Ramp Diverge 3 9.2 A
Welcome Center Off-Ramp to Welcome Center On-Ramp Basic 3 8.8 A
Welcome Center On-Ramp Merge 3/4 9.4 A
SC 5/5C 198 (Mntn. St) Off-Ramp Diverge 3/4 9.6 A
SC 5/SC 198 (Mntn. St) Off-Ramp to SC 5/SC 198 (Mntn. St) On-Ramp Basic 3 9.5 A
SC 5/SC 198 (Mntn. St) On-Ramp Merge 3/4 12.6 B
SC 5/SC 198 (Mntn. St) On-Ramp to Blacksburg Hwy. Off-Ramp Basic 3 11.7 B
Blacksburg Hwy. Off-Ramp Diverge 3 11.8 B
Blacksburg Hwy. Off-Ramp to Blacksburg Hwy. On-Ramp Basic 3 10.9 A
Blacksburg Hwy. On-Ramp Merge 3/4 11.3 B
Blacksburg Hwy. On-Ramp to SC 18 (Shelby Hwy.) Off-Ramp Basic 2/3 17.5 B
SC 18 (Shelby Hwy.) Off-Ramp Diverge 2/3 23.8 C
SC 18 (Shelby Hwy.) Off-Ramp to SC 18 (Shelby Hwy.) On-Ramp Basic 2 22.6 C
SC 18 (Shelby Hwy.) On-Ramp Merge 2/3 28.9 D
SC 18 (Shelby Hwy.) On-Ramp to South End Basic 2 23.0 C
(& Stantec
5.18
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I1-85 CORRIDOR STUDY DRAFT MICROSIMULATION MODEL DESIGN YEAR (2040) ANALYSIS REPORT

DESIGN YEAR BUILD (2040) TRAFFIC CONDITIONS
January 18, 2017

Table 17 - Build (2040) 1-85 Northbound AM Peak Hour Freeway Travel Times

1-85 Northbound
Segment . .
Travel Time (min)
South End to SC 18 (Shelby Hwy.) Off-Ramp 1.85
SC 18 (Shelby Hwy.) Off-Ramp to Blacksburg Hwy. Off-Ramp 1.82
Blacksburg Hwy. Off-Ramp to SC 5 (Mountain St.) Off-Ramp 1.62
SC 5 (Mountain St.) Off-Ramp to Tribal St. Off-Ramp 2.06
Tribal St. Off-Ramp to US 29 (Cherokee St.) Off-Ramp 1.91
US 29 (Cherokee St.) Off-Ramp to NC 216 (Battleground Ave.)
3.05
Off-Ramp
NC 216 (Battleground Ave.) Off-Ramp to North End 1.12
Total Travel Time 13.43

Table 18 - Build (2040) 1-85 Southbound AM Peak Hour Freeway Travel Times

1-85 Southbound
Segment . .
Travel Time (min)
North End to NC 216 (Battleground Ave.) Off-Ramp 1.31
NC 216 (Battleground Ave.) Off-Ramp to US 29 (Cherokee St.) 1 92
Off-Ramp )
US 29 (Cherokee St.) Off-Ramp to Tribal St. Off-Ramp 1.47
Tribal St. Off-Ramp to Welcome Center Driveway 0.78
Welcome Center Driveway to SC 5 (Mountain St.) Off-Ramp 0.70
SC 5 (Mountain St.) Off-Ramp to Blacksburg Hwy. Off-Ramp 2.11
Blacksburg Hwy. Off-Ramp to SC 18 (Shelby Hwy.) Off-Ramp 2.88
SC 18 (Shelby Hwy.) Off-Ramp to South End 1.27
Total Travel Time 12.44
(& Stantec
5.19
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I1-85 CORRIDOR STUDY DRAFT MICROSIMULATION MODEL DESIGN YEAR (2040) ANALYSIS REPORT

DESIGN YEAR BUILD (2040) TRAFFIC CONDITIONS
January 18, 2017

Table 19 summarizes the intersection operations throughout the study area.
Table 19 - Build (2040) AM Peak Hour Intersection Delay and LOS

Intersection Control ;evlgy LOS Intersection Control I:g:gy LOS
NC 216 @ US 29 U 0.2 A Gibbons Rd @ Driveway U 1.1 A
NC 216 @ Frontage Rd. U 0.6 A Tribal Rd. @ Driveway U 0.3 A
NC 216 @ AGI Driveway u 0.3 A SC 5 @ State Rd. 11-52 U 0.6 A
NC 21 ii(fnl\é\iesrcba\r/iéavg?/;/ (N. of U 0.3 A SC5@ Shomoan(?fl. & White Farm U 18 A
NC 216 @ Pioneer Driveway U 0.2 A SC 5 @ Flying J Driveway 1 u 0.8 A
NC 216 @ I-85 SB Ramps u 0.9 A SC 5 @ Flying J Driveway 2 u 1.3 A
NC 216 @ -85 NB Ramps U 1.1 A SC 5 @ -85 SB Ramps S 9.9 A
NC 216 @ Driveway u 0.1 A SC 5 @ I-85 NB Ramps S 6.9 A
I-85 NB NC 216 Off-Ramp @ Banks Rd. U 1.6 A SC 5 @ Driveway U 0.8 A
NC 216 @ Dixon School Rd. u 1.9 A SC 5 @ Gas Station Driveway u 0.8 A
US 29 @ Wilco Hess Driveway 3 U 1.9 A SC 5 @ Henson Rd. u 0.2 A
US 29 @ Misc. Driveway U 0.1 A Henson Rd. @ Driveway u 0.0 A
US 29 @ Wilco Hess Driveway 2 U 0.7 A Blacksburg Zmpce@r géo'wford Rd. & U 0.5 A
US 29 @ Crossover Rd. U 1.6 A BlOCkaUDrSVZV\A%'y%SUHOCO U 0.3 A
US 29 @ I-85 SB Ramps U 1.7 A Blacksburg Hwy. @ SB Ramps U 2.3 A
US 29 @ I-85 NB Ramps U 2.0 A Blacksburg Hwy. @ NB Ramps u 11.0 B
US 29 @ Lakeview Dr. u 1.5 A SC 18 @ |-85 SB Ramps U 3.0 A
Lakeview Dr. @ Driveway 1 U 0.0 A SC 18 @ I-85 NB Ramps U 3.3 A
Lakeview Dr. @ Driveway 2 U 0.4 A Shelby Hwy. @ SC 18 U 3.8 A
Lakeview Dr. @ Frontage Rd. U 0.0 A | Shelby Hwy. @ Kangaroo Driveway 3 u 0.8 A
Tribal Rd. @ White Farm Rd. u 0.7 A | Shelby Hwy. @ Kangaroo Driveway 2 U 1.3 A
State Rd 11-52 @ White Farm Rd. U 1.3 A | Shelby Hwy. @ Kangaroo Driveway 1 U 0.6 A
Tribal Rd. @ I-85 SB Ramps U 9.5 A Shelby Hwy. @ Wind Hill Rd. U 0.2 A
Tribal Rd. @ I-85 NB Ramps u 3.1 A | BOBSCIS Ogﬁcmp @ Lemeul u 0.6 | A
Tribal Rd. @ Giblkeaccj).ns Rd. & Priester U 59 A [-85SB SC 18 (i\r:/—elé.omp @ Wilcox U ) A

Legend: U = Unsignalized Intersection, S = Signalized Intersection

(& Stantec
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I1-85 CORRIDOR STUDY DRAFT MICROSIMULATION MODEL DESIGN YEAR (2040) ANALYSIS REPORT

DESIGN YEAR BUILD (2040) TRAFFIC CONDITIONS
January 18, 2017

The tables in the preceding sections show that vehicles on I-85 during the AM Peak hour
experience shorter delay than in the No Build scenario. All intersections within the study area
operate af LOS A. All freeway segments within the study operate at LOS D or better in the AM
peak hour, with the majority at a LOS A or B. In comparison to the No Build, the proposed
inferchange designs improve the LOS at the intersections of SC 5 @ |-85 southbound and
northbound ramps from a C to an A and a B fo an A.

5.2 PM PEAK HOUR

Table 20 shows a summary of the network-wide MOE's for the Design Year Build (2040)
conditions.

Table 20 - Build (2040) PM Peak Hour Network Perfformance Summary

Average Speed (mph) 60.1
Average Delay Time per
Vehicle (sec)

99.3

This section summarizes the operations along the -85 mainline using density, LOS, and travel
times.

Tables 21 and 22 show the Build (2040) mainline density for -85 northbound and southbound
during the PM peak hour.

Figures 7 and 8 show graphically the density per-lane in 250 ft. segments along the entire
corridor for the northbound and southbound directions during the AM peak hour.

Tables 23 and 24 show the tfravel times between each interchange for the northbound and
southbound directions, respectively, during the PM peak hour.

Q Stantec
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DESIGN YEAR BUILD (2040) TRAFFIC CONDITIONS
January 18, 2017

Table 21 - Build (2040) 1-85 Northbound PM Peak Hour Freeway Density

1-85 Northbound - PM Peak Hour

Segment | # of Density
Segment Description Type Lanes | (pcpmpl) | LOS
South End to SC 18 (Shelby Hwy.) Off-Ramp Basic 2 38.6 E
SC 18 (Shelby Hwy.) Off-Ramp Diverge 2/3 56.3 F
SC 18 (Shelby Hwy.) Off-Ramp to SC 18 (Shelby Hwy.) On-Ramp Basic 2 45.1 F
SC 18 (Shelby Hwy.) On-Ramp Merge 2/3 41.5 E
SC 18 (Shelby Hwy.) On-Ramp to Blacksburg Off-Ramp Basic 2/3 28.8 D
Blacksburg Off-Ramp Diverge 3/4 21.4 C
Blacksburg Off-Ramp to Blacksburg Hwy. On-Ramp Basic 3 19.0 C
Blacksburg Hwy. On-Ramp Merge 3/4 18.4 B
Blacksburg Hwy. On-Ramp to SC 5/SC 198 (Mntn. St.) Off-Ramp Basic 3 19.2 C
SC 5/SC 198 (Mntn. St.) Off-Ramp Diverge 3 23.4 C
SC 5/SC 198 (Mntn. St.) Off-Ramp to SC 5/SC 198 (Mntn. St.) On-Ramp Basic 3 23.5 C
SC 5/SC 198 (Mntn. St.) On-Ramp Merge 3/4 19.1 B
SC 5/SC 198 (Mntn. St.) On-Ramp to Tribal Rd. Off-Ramp Basic 3 18.7 C
Tribal Rd. Off-Ramp Diverge 3/4 17.0 B
Tribal Rd. Off-Ramp to Tribal Rd. On-Ramp Basic 3 16.4 B
Tribal Rd. On-Ramp Merge 3/4 17.8 B
Tribal Rd. On-Ramp to US 29 (Cherokee St.) Off-Ramp Basic 3 19.3 C
US 29 (Cherokee St.) Off-Ramp Diverge 3 26.1 C
US 29 (Cherokee St.) Off-Ramp to US 29 (Cherokee St.) On-Ramp Basic 2 28.4 D
US 29 (Cherokee St.) On-Ramp Merge 2/3 25.9 C
US 29 (Cherokee St.) On-Ramp tfo NC 216 (Battleground Rd.) Off-Ramp Basic 2 26.2 D
NC 216 (Battleground Rd.) Off-Ramp Diverge 2 29.5 D
NC 216 (Battleground Rd.) Off-Ramp to NC 216 (Battleground Rd.) On-Ramp Basic 2 33.0 D
NC 216 (Battleground Rd.) On-Ramp Merge 2/3 32.1 D
Q Stantec
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DESIGN YEAR BUILD (2040) TRAFFIC CONDITIONS
January 18, 2017

Table 22 - Build (2040) 1-85 Southbound PM Peak Hour Freeway Density

1-85 Southbound - PM Peak Hour

Segment # of Density
Segment Description Type Lanes | (pcpmpl) | LOS
North End to NC 216 (Battleground Rd.) Off-Ramp Basic 2 24.7 C
NC 216 (Battleground Rd.) Off-Ramp Diverge 2 27.1 C
NC 216 (Battleground Rd.) Off-Ramp to NC 216 (Battleground Rd.) On-Ramp Basic 2 28.6 D
NC 216 (Battleground Rd.) On-Ramp Merge 2/3 27.7 C
NC 216 (Battleground Rd.) On-Ramp to US 29 (Cherokee St.) Off-Ramp Basic 2 26.6 D
US 29 (Cherokee St.) Off-Ramp Diverge 2 27.8 C
US 29 (Cherokee St.) Off-Ramp to US 29 (Cherokee St.) On-Ramp Basic 2 27.6 D
US 29 (Cherokee St.) On-Ramp Merge 3 15.8 B
US 29 (Cherokee St.) On-Ramp to Tribal Rd. Off-Ramp Basic 3 18.4 C
Tribal Rd. Off-Ramp Diverge 3/4 18.1 B
Tribal Rd. Off-Ramp to Tribal Rd. On-Ramp Basic 3 17.0 B
Tribal Rd. On-Ramp Merge 3/4 17.0 B
Tribal Rd. On-Ramp to Welcome Center Off-Ramp Basic 3 18.3 C
Welcome Center Off-Ramp Diverge 3 18.7 B
Welcome Center Off-Ramp to Welcome Center On-Ramp Basic 3 17.9 B
Welcome Center On-Ramp Merge 3/4 18.6 B
SC 5/SC 198 (Mntn. St) Off-Ramp Diverge 3/4 20.3 C
SC 5/SC 198 (Mntn. St) Off-Ramp to SC 5/SC 198 (Mntn. St) On-Ramp Basic 3 20.4 C
SC 5/SC 198 (Mntn. St) On-Ramp Merge 3/4 19.8 B
SC 5/SC 198 (Mntn. St) On-Ramp to Blacksburg Hwy. Off-Ramp Basic 3 18.2 C
Blacksburg Hwy. Off-Ramp Diverge 3 18.9 B
Blacksburg Hwy. Off-Ramp to Blacksburg Hwy. On-Ramp Basic 3 17.6 B
Blacksburg Hwy. On-Ramp Merge 3/4 17.8 B
Blacksburg Hwy. On-Ramp to SC 18 (Shelby Hwy.) Off-Ramp Basic 2/3 31.3 D
SC 18 (Shelby Hwy.) Off-Ramp Diverge 2/3 47.7 F
SC 18 (Shelby Hwy.) Off-Ramp to SC 18 (Shelby Hwy.) On-Ramp Basic 2 422 E
SC 18 (Shelby Hwy.) On-Ramp Merge 2/3 46.3 F
SC 18 (Shelby Hwy.) On-Ramp to South End Basic 2 33.9 D
(J) Stantec
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DESIGN YEAR BUILD (2040) TRAFFIC CONDITIONS
January 18, 2017

Table 23 - Build (2040) 1-85 Northbound PM Peak Hour Freeway Travel Times

1-85 Northbound
Segment . .

Travel Time (min)
South End to SC 18 (Shelby Hwy.) Off-Ramp 2.03
SC 18 (Shelby Hwy.) Off-Ramp to Blacksburg Hwy. Off-Ramp 1.96
Blacksburg Hwy. Off-Ramp to SC 5 (Mountain St.) Off-Ramp 1.78
SC 5 (Mountain St.) Off-Ramp to Tribal St. Off-Ramp 2.26
Tribal St. Off-Ramp to US 29 (Cherokee St.) Off-Ramp 2.02

US 29 (Cherokee St.) Off-Ramp to NC 216 (Battleground Ave.)
3.23
Off-Ramp

NC 216 (Battleground Ave.) Off-Ramp to North End 1.45
Total Travel Time 14.73

Table 24 - Build (2040) 1-85 Southbound PM Peak Hour Freeway Travel Times

1-85 Southbound
Segment . .

Travel Time (min)
North End to NC 216 (Battleground Ave.) Off-Ramp 1.41
NC 216 (Battleground Ave.) Off-Ramp to US 29 (Cherokee St.) 210

Off-Ramp )

US 29 (Cherokee St.) Off-Ramp to Tribal St. Off-Ramp 1.59
Tribal St. Off-Ramp to Welcome Center Driveway 0.84
Welcome Center Driveway to SC 5 (Mountain St.) Off-Ramp 0.77
SC 5 (Mountain St.) Off-Ramp to Blacksburg Hwy. Off-Ramp 2.26
Blacksburg Hwy. Off-Ramp to SC 18 (Shelby Hwy.) Off-Ramp 3.37
SC 18 (Shelby Hwy.) Off-Ramp to South End 1.44
Total Travel Time 14.73

(& Stantec
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DESIGN YEAR BUILD (2040) TRAFFIC CONDITIONS

January 18, 2017

Table 25 summarizes the intersection operations throughout the study area.

Table 25 - Build (2040) PM Peak Hour Intersection Delay and LOS

Intersection Control I:e vlgy LOS Intersection Control ISAe\:gy LOS
NC 216 @ US 29 0.2 A Gibbons Rd @ Driveway 8.4 A
NC 216 @ Frontage Rd. 1.0 A Tribal Rd. @ Driveway 0.4 A
NC 216 @ AGI Driveway 0.1 A SC 5 @ State Rd. 11-52 0.4 A
NC 21 ii(inlxé\iesrcb[r)i\r/iéavcvji)y (N. of U 0.2 A SC5@ RockFS(:r?nch(er? Rd. & White U 0.9 A
NC 216 @ Pioneer Driveway U 0.6 A SC 5 @ Flying J Driveway 1 U 1.0 A
NC 216 @ I-85 SB Ramps U 0.6 A SC 5 @ Flying J Driveway 2 U 1.9 A
NC 216 @ I-85 NB Ramps U 1.4 A SC 5 @ I1-85 SB Ramps S 12.4 B
NC 216 @ Driveway U 0.7 A SC 5 @ -85 NB Ramps S 7.9 A
I-85 NB NC 216 Off-Ramp @ Banks Rd. U 1.7 A SC 5 @ Driveway u 0.5 A
NC 216 @ Dixon School Rd. U 2.0 A SC 5 @ Gas Station Driveway U 0.6 A
US 29 @ Wilco Hess Driveway 3 U 1.7 A SC 5 @ Henson Rd. U 0.2 A
US 29 @ Misc. Driveway U 0.2 A Henson Rd. @ Driveway U 0.0 A
US 29 @ Wilco Hess Driveway 2 u 18 | a | Blacksourg im’bg %‘?Wford Rd. & u 12 | A
US 29 @ Crossover Rd. U 1.6 A Blacksburg Hwy. @4$unoco Driveway U 0.4 A
US 29 @ I-85 SB Ramps U 2.8 A Blacksburg Hwy. @ SB Ramps U 2.5 A
US 29 @ I-85 NB Ramps u 2.9 A Blacksburg Hwy. @ NB Ramps u 4.6 A
US 29 @ Lakeview Dr. U 0.3 A SC 18 @ I-85 SB Ramps U 2.8 A
Lakeview Dr. @ Driveway 1 U 0.0 A SC 18 @ I-85 NB Ramps U 4.8 A
Lakeview Dr. @ Driveway 2 U 0.6 A Shelby Hwy. @ SC 18 u 3.4 A
Lakeview Dr. @ Frontage Rd. U 0.0 A Shelby Hwy. @ Kangaroo Driveway 3 u 1.2 A
Tribal Rd. @ White Farm Rd. U 0.7 A Shelby Hwy. @ Kangaroo Driveway 2 u 1.5 A
State Rd 11-52 @ White Farm Rd. U 1.2 A Shelby Hwy. @ Kangaroo Driveway 1 U 0.6 A
Tribal Rd. @ -85 SB Ramps U 4.0 A Shelby Hwy. @ Wind Hill Rd. u 0.2 A
Tribal Rd. @ -85 NB Ramps U 3.0 A -85 SB SC 18 On-Ramp @ Lemeul Rd. U 0.7 A
Tribal Rd. @ Gibbons Rd. & Priester Rd. U 5.0 A I-85 SB SC 18 On-Ramp @ Wilcox Ave. u 2.3 A
Legend: U = Unsignalized Intersection, S = Signalized Intersection
('_4 Stantec
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Conclusion
January 18, 2017

The tables in the preceding sections show that vehicles on I-85 during the PM Peak hour
experience shorter delay than in the No Build scenario. All signalized intersections in the network
operate at an overall LOS B or better, with all but one operating at LOS A. All freeway segments
in the network operate at an overall LOS D or better during the PM peak hour, with the
exception of the SC 18 (Shelby Highway) interchange. The failing freeway segments at this
inferchange occur at the north and southbound on and off-ramps, which is consistent with the
results from the No-Build VISSIM model. This interchange is south of where the widening begins, is
not within the limits of construction, and therefore does not improve in level of service. The
overall network operations for the build scenario show an overall increase in network speed of
nearly 3.5 mph and a 23% reduction in average delay, as compared to the 2040 No Build
scenario.

The microsimulation model analyses of future traffic conditions in the year 2040 show that the
widening of -85 to six lanes and the proposed interchange improvements result in an overall
improvement in delay and level of service throughout the corridor.

The No Build conditions model reflects high freeway densities at several merge and diverge
locations along the corridor. This is mainly due to the high vehicular demand along this 4-lane
section.

The Build conditions model reflects improved network operations during the AM and PM peak
hours on |-85 northbound and southbound. All intersections in the build model operate at LOS B
or better. The proposed widening improves the overall network delay in the AM peak hour by 41
percent and PM peak by 23 percent. Comparing freeway segment LOS throughout the network,
almost all the northbound and southbound freeway segments in the AM and PM peak hours
improved with the addition of the third lane and the proposed interchange improvements in
place.

(J) Stantec
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277 275 271 ®5 On-R
76 272 x5 272 N-Ramp
Scale 272 270 247 249 Ez
= X9 XK 237 256
_I 1.0 _}I x7 X7 238 238
®XE  EE 240 242
®I B 245 247
x®XI KT 249 K2
270 K8 XEE BE
Speed Legend e s — 27 Welcome Center
Color | Low High a4 72 x2 57
| : X2 57
0 B 277 274 %2 =7 Off-Ramp
278 276 XE 56
£ 12 278 178 277 274
17 19 277 270 74 HE
5 == 278 ‘A 273 ®/I
=0 ‘i ®F 27
w2 ‘i X2 £E
25 31 w3 B2 273 ®HE
1 37 ®E  BE 275 XEE
= =0 %8BS 20 273
M1 ®E M1 279
o4 X2 4 ®2
=0 =¥ M8 MG 7 HE
W2 W2 275 E8 26
SE [ a7 A6 234 X4 470
312 311 2.2 | 170 i -
S 22 . Tribal Road On-Ramp
317 316 221 .7
Sical 318 37 221 210
313 3ls 27 225
1.0 _ I 318 33 230 228
316 310 233 251
315 309 235 232
314 E2 237 233 .
317 315 238 235 Trlbal Rd. Off-RamD
323 321 25% 255
241 245
244 K2
245 B0
249 B0
x1 B2
13.3 x4 B4
e 286 11.5 =7 =7
= 227 169 16.0 w2 w0
Blacksburg Hwy On-Ram
219 184 138 X7 H4
238 218 273 ®I
232 233 R0 7.7
242 243 w7 BB
242 243 X5 X7 i i
n2 22 e o Direction of
243 243 3.2 29
243 241 4 312 Travel
242 240 51.4 3.2
241 240 5.5 3.2
239 241 3.2 1.0
238 240 31.1 e
239 241 512 ;.2
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NO BUILD (2040)
-85
SOUTHBOUND
PM PEAK HOUR

Density

314 A7
315 A5
39 s
222 278
247

197

122 | 128
123 | 143
210 1=.4
215 212
220 221
223 223
225 228
227 228
230 230
231 23.2
232 233
234 254
235 23.4
235 233
238 23.2
237 231
245 24.4
245 g
226 237
224 225
220 220
pra 3 217
216 216
213 215
215 217
215 216
215 216
215 216
216 215
217 215
217 215
217 215
216 216
215 217
215 21.7
215 21.7
216 217
216 217
216 212
217 217
217 21%
217 218
217 218
pra 3 220
219 220
220 220
220 220
21 221
21 222
21 223
21 224
23 224
225 225
2y 227
229 228
231 229
231 229
229 228
24 224
229 226
229 227
232 251
233 233
235 235
238 237
240 239
239 239
237 257
233 254
232 251
228 23.0
228 222
228 226
225 224
223 222
220 221
2.7 218
215 217
213 215
211 212
a8 210
.1 A |
as a6
as a6
as a6
N4 Ak
N3 Ak
D3 Ak
D3 Ak
M3 A5
M3 A5
202 A5
202 X4
202 X3
202 X3
202 X2
N1 X3
a0 {3
199 a2
199 a2
199 xa1
199 a0
199 199
192 199
197 198
197 198
196 197
196 196
196 196
196 196
196 196
196 196
196 196
198 195
122 183

Speed

34.7

US 29 (Cherokee St.)
On-Ramp

US 29 (Cherokee St.)
Off-Ramp

NC 216 (Battleground Rd.)
On-Ramp

NC 216 (Battleground Rd.)
Off-Ramp

Direction of
Travel
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Density Speed Density Speed
[ ]
Flgu re 4 231 233 7y e
67 ®O 5 XS
NO BUILD (2040) S e z: =
£E  HE 52 53
X7 X9 =0 B0
2 ®O 245 248
|-85 60 EE 247 247
60 ®E 1 247
XE X8 =8 Zd
NORTHBOUND | = =
70 m® 7 71 ®A
270 ®5 71 ®A
%8 X5 7 ®s Tribal Rd. On-Ramp
PM PEAK HOUR 57 57
€5 BT 50 243
®7T X9 B
XE X9 &2
£E HI e
X6 K7 S0
®5 K7 238
X4 K4 226 i
%5 w2 03 Tribal Rd. Off-Ramp
X1 K0 a1z
®0 59 245
x5 K8 245
x4 B4 4z
x1 =1 a0
247 247 248 248
245 244 248 248
241 240 248 248
237 23.8 2449 248
235 238 =1 =0
235 237 54 B3
236 239 57 57
239 240 £33 B3
244 244 XL X7
249 248 £z 27l
x.3 273 276
=5 20 20
NC 216 (Battleground Rd.) =+ BT 6
a2 21l 21
- 56 X0 M0
On Ramp ] A0 2.7
%7 X5 2.1
=4 281 278
mE 277 274
M1 271 270
30 xa x5
™4 bl ) x5
21 X0 x.7
276 27.4 2T 272
NC 216 (Battleground Rd.) 27 = 277 277 SC5/SC198
B2 :®2 274 279
277 276 70 27E ( i )
Off-Ramp a7 s oo Te Mountain St.
BE BT 270 274
275 276 275 274 On-Ramp
EE %9 2.3 x.2
B4 55 24 B2
244 246 m2 @2 |5 w92
227 230 sl2 313 479 474
232 233 385 337 445 441
27 27 412 409
223 223 mE B3
219 219 w3 B/T
26 217 HE 34
215 215 TR
215 215 ErE - K
215 215 :|5 =S
215 215 03 401
214 216 415 415
215 217 423 421
g 345 344 133 431 SC5/SC 198
26 217 3EE 334 445 442
27 218 EETUR 55 452 ( i ) _
a7 ne o o Be &2 Mountain St.) Off-Ramp
218 219 431 48
219 219 423 406
221 219 340 410
221 220 53 428
221 220 B2 &1
21 221 EE 3
221 223 I W7
222 223 474 474
224 223
225 223
226 224 344 347
226 226 3% 340 . .
M6 228 a0 331 Direction of
228 229 25 327
281 280 s 324 Travel
223 232 L0 35
236 235 03 WA
238 239 M5 M5
243 241 BE B/
248 243 76 277
US 29 (Cherokee St.) ue s e 2
B4 248 £ X3
On'Ramp 245 X3 57 HD
238 237 TE B3
257 230 55 X4
240 232 54 K2
242 234 £2 KO
245 238 2 X1
x.3 ! 53 X2
55 .
US 29 (Cherokee St.) el e o
248 &8 & X9
Off-Ramp 248 53 ®1 50
x£2 X8 E5 HA
K£5 &5 H£7 B3
X3 K2 £3  XE
248 248 272 271
242 244 B0 276
235 240 200 B0
227 237 02 B/S
236 237 03 MO
238 238 nrF W2
241 233 ®S 320 Blacksburg HWy
244 242 £3  BS
245 244 x7 29 On_Ramp
245 247 %3 M5
249 K2 56 52
£3 K7 1 57
‘O X2 XE  HD
£7 XS 73 X4
276 278 7E &S Blacksbu rg Hwy
BE BT BE 274
M7 MWE nE 278 _
M|E 20 21 w3 [EEN Off Ramp
®E w1 272 325
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NO BUILD (2040)
1-85
NORTHBOUND
PM PEAK HOUR

Density

ms [NEE]
20 38
273 AR
275 A3
22 X4
X2 X2
278 z0
276 278
272 274
x4 270
X3 %9
Xz 57
X7 AB
e g %9
X9 272
271 274
275 278
273 20
x2 A&l
24 AR3
24 =E3
x2 A&l
257 X7
272 X2
X6 57
*x2 K2
538 59
245 242
*.0 %0
K51l K2
Xl X2
x2 XKl
*x3 XKl
x3 X3
x4 XH4
x5 %4
x5 %4
x4 XH4
x5 %4
x5 %3
x5 5.4
x5 %5
x5 %5
x4 K5
x2 XKi
X2 K3
x3 X3
x4 K3
X6 %5
e T
X9 .
270 270
272 X2
274 274
237 X7
279 279
X2 =&l
285 2.3
] s
22 A0
A5 x4
X9 A9
.3 D4
39 ]
316 316
327 327
338 33.7
349 3458

347
34.5
34.0
332
33.7
33.3
325
312
313
349
306
30.0
xa
2.7
31
27T
274
X9
*.2
55
A0
24.7
245
2268

346
34.3
3349
33.7
33.4
33.3
324
315
311
36
A9
24
g
2.2
z0
275
271
.
549
53
A0
247
245
227

Speed

Frontage Rd. Off-Ramp

SC 18 (Shelby Hwy)

492 473 On_Ramp
40,3

489 474 415

478 476

476 478

475 478

457 470

457 459

441 443

407 410

379 378

372 &4 469

H»E  HE 481

3ra  ®mE  4E SC18 (Shelby HWV)
#HO w2

372 371 Off'Ra mp
410 407

445 440

454 462

473 471

42 434

485 490

428 492

Direction of
Travel
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Figure 5
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Density Speed

186 18.7
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On-Ramp
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Off-Ramp
Density Legend
Color Low High
] M
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15 26
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Scale
Tomeen I 1.0 —— I
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] G
G 12
12 13
13 25
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3 3T
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=0 ¥
B2 [
=)
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1.0 — I

Blacksburg Hwy
On-Ramp

Density

Speed

Blacksburg
Hwy
Off-Ramp

SC5/SC198
(Mountain St.)
On-Ramp

SC5/SC198
(Mountain St.)
Off-Ramp

Welcome
Center
On-Ramp

Welcome
Center
Off-Ramp

Tribal Road
On-Ramp

Tribal Rd.
Off-Ramp

Direction
of Travel
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AM PEAK
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On-Ramp
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Figure 6
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-85
NORTHBOUND
AM PEAK
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210

2.4

Speed

SC 18 (Shelby Hwy)

213 214 On-Ramp
MI 225
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M3 198
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N5 A3
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215 213
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235 229 £33 262
227 225 53 447
239 245 57 a47F
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240 240
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217 216
Direction of
Travel
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Density Speed

Figure 7
BUILD (2040)

®3 71

70 271
|-85 71 272
71 274
72 274

SOUTHBOUND s me

PM PEAK HOUR s 23

2r4 278
275 279
27 278
278 278
20 278
&1 &1
&2 B3
&4 BB
&7 EBB
=8 o)
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BUILD (2040)
-85
SOUTHBOUND
PM PEAK
HOUR

Density

Speed

US 29 (Cherokee St.)
On-Ramp

US 29 (Cherokee St.)
Off-Ramp

NC 216 (Battleground Rd.)
On-Ramp

426

20 223
220 223
220 223
220 223
221 223
222 224
222 223
221 223
221 223
20 223
221 223
22 222
22 222
225 222
224 222
224 222
225 223
224 224
224 224
225 224
224 226
224 227
224 228
225 228
226 229
228 229
229 230
231 251
232 233
233 235
234 236
255 2537
231 233
235 235
235 234
238 259
238 22
240 25
243 247
244 247
245 245
244 243
242 240
235 238
237 2536
235 2535
2353 234
231 232
230 22B
228 226
226 224
225 222
221 220
218 21R
216 215
214 213
212 212
211 2L.2
211 211
211 211
210 211
211 210
210 210
211 38
b R 1 -]
210 29
208  2l0
28 ZL0
;NnE 210
LR R 1 ]
xnE AR
NnE AR
Ny AR
Ny AaF
Ny AF
a7 A5
;NnE A5
N6 A5
1 R 1 )
N4 A4
N3 A5
Nz @4
Mz A4
202 204
Mz 24
N2 x4
N2 24
N1 x4
129 190

NC 216 (Battleground Rd.)
Off-Ramp

Direction of
Travel
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Figure 8
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xXE xh
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X E X E

PM PEAK HOUR 7 o
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xE x8

b ] X9
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H.T7 HE
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x4 X3
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x5 X0

A5 ]

53 55

A1 5.0

248 246

246 245

245 242

246 24.5

249 246

x4 =1

X2 g

NC 216 272 5.4

2.5 274

A3 2.6

(Battleground Rd.) a0 =>

25 340

A5 326

On Ramp 23.3 216

HE 19.9

273 276

BT R9

A1 A5

21 X5

28 2.8

NC 216 %5 52

x3 x.7

(Battleground Rd.) =0 275

274 270

270 H.3

Off-Ramp o0 =

X0 &0

HT7 A6

53 x0

5.4 5.1

24.4 24.1
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230 23.0

225 225

220 221

21.7 218

214 214

21.4 21.3

21.4 21.3

21.3 21.4

1.4 21.4

213 215

21.3 216

215 216

215 216

216 21.7

216 21.8

2.7 2.8

218 218

220 2.7

222 2.8

222 219

223 220

224 221

225 22.2

228 22,3

226 225

227 2.7

227 229

230 23.0

254 25.2

257 256

US 29 (Cherokee St.) 22 s

227 274

On-Ramp 187 50
210

218 19.9

223 2.2

225 225

226 226

228 229

250 251

232 235

240 24.2

244 246

249 5.2

US 29 (Cherokee St.)
Off-Ramp

Density

a1
ol
a2
a2
m.z2
199
196
9.4
192
o0
129
191
a1
248

2.4
N5
a5
a4
ol
a0
198
195
19.4
19.4
19.2
19.4
a0
58

198
1938
197
196
197
19.4
188
187
187
1EE
185
184

248

Speed

9.1
430
42 9
a1
43 .4

249

484
48.2
4g.4
487
488

379

49.2
430
430
491
433

45 6

Tribal Rd.
On-Ramp

Tribal Rd.
Off-Ramp

SC5/SC198
(Mountain
St.) On-Ramp

SC5/SC 198
(Mountain St.)
Off-Ramp

Direction of
Travel
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Hwy
On-Ramp

Blacksburg
Hwy
Off-Ramp 641



BUILD (2040)
-85
NORTHBOUND
PM PEAK
HOUR

xe
xa9
i}
i
273
276
ricl
B2
i)
=T
20
2.4
a7
a1
a7
315
324
33.4

347

St
338
335
33.4
33.2
330
320
3.4
0.7
0.1
2.4
n2
=m.7
279
272
XA
&1
56
53
51
248
230

Density

|
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]
=0
X3
P
20
=4
o]
0.4
@na
315
32.4
33.2

Speed

SC 18 (Shelby Hwy)
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4.0
341
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33.3
33.2
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31.3
3.7
0.2
a8
21
]
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27.4
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51
56
5.4
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91 477 On-Ramp
27 2 [JEEl

87 478 420
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475 473

%4 363

B3 52
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05 404

7.3 S

8 340 442
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343 302 376 SC 18 (Shelby Hwy)
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®1 357 Off-Ramp
o4 304

428 430

348 443

#1458

47.3 463

7.4 374

7.7 436

B0 482

20 489

Direction of
Travel
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@ Stantec Technical Memorandum

To: Tom Miller, PE From: Stuart Day, PE

Greg Schuch, PE

HDR | ICA Stantec Consulting Services Inc.
File: 171001605 Date: May 17,2016

Reference: I1-85 Widening MM 96-MM 106, Cherokee County — Suggested Methodology for
Selecting Proposed Traffic Growth Rate Percentage

Traffic Projections

The growth rate of traffic within the corridor was estimated using three procedures.

The first procedure evaluated the annual rate of change for the AADT between 1990 and 2015 for
each freeway segment based on the SCDOT AADT count station data. The second procedure
evaluated the fraffic assignments of the freeway segments in the South Carolina Statewide Travel
Demand Model (SCSWM) 2010 and 2040 base networks. The third procedure reviewed approved
growth rates on a recent study by STV Incorporated titled -85 Widening Project MM80-MM96:
Spartanburg and Cherokee Counties (2015).

These three procedures led to the selection of 1.5% as the proposed linear traffic growth rate along
the |-85 corridor. This proposed growth rate would be applied to all mainline and ramp volumes
within the study area to generate the design year peak hour volumes for use in the alternatives
analysis.

The growth rates of traffic for individual cross-streets along the corridor were also estimated using the
first procedure. The proposed linear annual traffic growth rate for these streets ranged between
1.0% and 2.5%. These respective proposed growth rates would be applied to all arterial turning
movement count volumes within the study area to generate the design year peak hour volumes for
use in the alternatives analysis.

The following sections detail the processes employed to reach the aforementioned proposed linear
annual growth rates for the 1-85 corridor and cross-street volumes.

1-85 Corridor Growth Rate Analysis

AADT Evaluation

An evaluation of the historic AADT volumes for each of the segments within the study area was
performed. The average annual rate of change in AADT on each of the segments was calculated
for:

e The last five years of data available (2010-2015)
e The last ten years of data available (2005-2015)
e Thelast 25 years of data available (1990-2015)

The 2015, 2010, 2005 and 1990 AADT for each of the segments are shown in Table 1.
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Table 1 - Historic Freeway Segment AADT

atio H AAD AAD AAD AAD

Segment 1 2343 I-85 (Exit 96 to Exit 100) SC 18 TO S-83 45,800 47,800 45,800 29,500
Segment 2 2345 I-85 (Exit 100 fo Exit 102) SC 83 TO SC 5 43,500 46,200 44,700 29,500
Segment 3 2347 I-85 (Exit 102 to Exit 104) SC 5 TO S-99 37,000 41,900 41,900 27,600
Segment 4 2349 -85 (Exit 104 to Exit 106) S-99 TO US 29 36,500 41,600 41,400 27,500
Segment 5 2351 [-85 (Exit 106 fo NC LINE) US 29 TO STATE LINE 37,300 41,800 42,000 26,000

The linear annual rate of change in the AADT is shown in Table 2.

Table 2 - Freeway Linear Annual Percentage Change in AADT

Segment 1 2343 I-85 (Exit 96 to Exit 100) SC 18 TO S-83 -0.84 0.00 221
Segment 2 2345 I-85 (Exit 100 to Exit 102) SC 83 TO SC 5 -1.17 -0.27 1.90
Segment 3 2347 [-85 (Exit 102 to Exit 104) SC 5 TO S-99 -2.34 -1.17 1.36
Segment 4 2349 I-85 (Exit 104 to Exit 106) S-99 TO US 29 -2.45 -1.18 1.31
Segment 5 2351 -85 (Exit 106 fo NC LINE) US 29 TO STATE LINE -2.15 -1.12 1.74

AVERAGE -1.79 -0.75 1.70

The linear annual five-year rate of change in the segment volumes based on the AADT ranged from
-2.45to -1.17 percent per year. The linear annual ten-year rate of change in the segment columns
ranged from -1.18 to O percent per year. The linear annual growth rate between 1990 and 2015 was
assessed. The linear rate of growth was positive throughout the corridor, ranging from 1.31 to 2.21
percent per year. The average linear five-,ten-, and twenty year rates of change were -1.79%, -
0.75%, and 1.70% respectively.

South Carolina Statewide Model Projection Evaluation

Traffic Assignments for the 2010 and 2040 base South Carolina Statewide Model (SCSWM) networks
were obtained from the model. The average annual growth rate for each segment was calculated
as shown in Table 3.
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Table 3 - Statewide Model Projection Growth Rates

2010 2040 2010-2040
1-85 Segment . .
Number 1-85 Segment Description SCSWM SCSWM Annual
Projection Projection Rate (%)
Segment 1 I-85 (Exit 96 to Exit 100) SC 18 TO S-83 61,800 70,500 0.47
Segment 2 I-85 (Exit 100 to Exit 102) SC 83 TO SC 5 60,900 66,400 0.30
Segment 3 I-85 (Exit 102 to Exit 104) SC 5 TO S-99 47,200 55,800 0.61
Segment 4 I-85 (Exit 104 to Exit 106) S-99 TO US 29 45,700 55,400 0.71
Segment 5 I-85 (Exit 106 to NC LINE) US 29 TO STATE LINE 41,400 52,200 0.87
AVERAGE 0.59

The projected SCSWM growth rates on the individual segments ranged from between 0.30 and 0.87
percent per year.

STV, Incorporated Adjacent I-85 Corridor Analysis Review

An adjacent project previously completed by STV, Inc. on 1-85 (MM 80-MM 96) utilized a similar
methodology that produced comparable results.

The study noted that positive frends in AADT can be seen on both corridors between 1997 and 2007,
immediately followed by fluctuating AADT values that reflected changes in the stability of the
nafional economy. A decline in fraffic can be noted through the corridors between 2008 and 2014.
An annual growth rate of 1.5% was recommended for the segment between MM80 and MM?%6 in
the study.

Proposed [-85 Corridor Growth Rate

A comparison of the growth rates derived from the historic AADT data, the SCSWM projections, and
the reviewed adjacent study is shown in Table 4. Only the growth rate for the two southernmost
segments (between Exits 96 and 100) exceeded 1.5 percent per year based on the historic AADT,
while the SCSWM projected rate for these segments were approximately 0.5 and 0.3 percent per
year respectively. The adjacent 2015 STV -85 MM80-MM96 study produced similar historical growth
patterns over a 18-year period.
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Table 4 - Comparison of Freeway Linear Growth Rate Projections

5-Year 10-Year | 25-Year 2010-2040 Adjacent Proposed

I-85 ;
Segment 185 Seament Description (10-15)  (05-15) = (90-15)  SCSWM  STVStudy  Corridor
Number Annual Annual Annual Annual Growth Growth
Rate (%) Rate (%) Rate (%) Rate (%) Rate (%)
s t
eg']“e” 185 (Exit 96 to Exit 100) SC 18 TO'$-83 | -0.84 0.00 221 0.47 1.50 1.50
s f
eg';e” -85 (Exit 100 fo Exit 102) SC 83TOSC5 |  -1.17 -0.27 1.90 0.30 1.50 1.50
t
Seg?en -85 (Exit 102 to Exit 104) SC 570 599 | -2.34 17 1.36 0.61 1.50 1.50
f
SegTen -85 (Exit 104 fo Exit 106) S99 TO US29 |  -2.45 118 1.31 0.71 1.50 1.50
Segment | 185 (Eit 106 to NC LINE) US 29 TO
) STATE LINE -2.15 112 1.74 0.87 1.50 1.50
AVERAGE | -1.79 -1.03 1.70 0.59 1.50 1.50

Based on these estimates and the review of the adjacent I-85 Widening Project (MM80-96), an
average annual growth rate of 1.5% per year was selected to be applied to develop the design
year volumes throughout the study area. An annual growth rate of 1.5 percent per year would
provide a conservative estimate of future traffic volumes on all freeway segments in the study area.

1-85 Traffic Volume Data — 2040 Design Hour Adjusted Volumes

The 1.5 percent per year growth rate will be applied to the freeway and ramp traffic to develop
projections of the 2040 Design Hour Traffic Volumes. The estimated freeway segment AADT for the
2040 Design Year using this growth rate is summarized in Table 5.

Table 5 - Estimated 2040 Freeway Segment AADT

Segment 1 2343 -85 (Exit 96 to Exit 100) SC 18 TO S-83 45,800 1.5% 63,000
Segment 2 2345 I-85 (Exit 100 to Exit 102) SC 83 TO SC 5 43,500 1.5% 59,800
Segment 3 2347 -85 (Exit 102 fo Exit 104) SC 5 TO S-99 37,000 1.5% 50,900
Segment 4 2349 I-85 (Exit 104 to Exit 106) S-99 TO US 29 36,500 1.5% 50,200
Segment 5 2351 [-85 (Exit 106 to NC LINE) US 29 TO STATE LINE 37,300 1.5% 51,300
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I1-85 Cross-Street Growth Rate Analysis

AADT Evaluation

An evaluation of the historic AADT volumes for each of the cross-streets within the study area was
performed. Data values ranged in availablity from 1987-2015 for each interchange. The average
annual rate of change in AADT on each of the cross-streets was calculated for:

o The last five years of data available (2010-2015)
o The last ten years of data available (2005-2015)
o The last 25 years of data available (1990-2015)
The 2015, 2010, 2005 and 1990 AADT for each of the cross-streets are shown in Table 6.

Table é - Historic Cross-Street AADT

AD AAD AAD AAD

SC 18 Shelby Highway (Exit 96) SC 329 TO S-800 9,400 9,000 7,500 7,600
$-83 Blacksburg Highway (Exit 100) $-351 TO $-214 4,300 4,000 3,200 2,900
SC 5/SC 198 | N Mountain Street! (Exit 102) $-351 TO S-245 7,200 5,600 N/A N/A
$-99 Tribal Road? (Exit 104) S-65TO $-66 650 475 425 350
Us 29 E Cherokee Street (Exit 106) S-21 TO STATE LINE 2,300 2,200 3,000 2,100
The historical annual linear growth rates are sumarized in Table 7.
Table 7 - Cross-Street Linear Annual Percentage Change in AADT
edq 0 edq edq
ate ID oqad o e Road De PTIO O O O O
SC 18 Shelby Highway (Exit 96) SC 329 TO $-800 0.89 2.53 1.17 0.95
S-83 Blacksburg Highway (Exit 100) $-351 TO $-214 5.29 3.44 0.33 1.93
SC 5/SC 198 | N Mountain Street! (Exit 102) $-351 TO $-245 5.71 N/A N/A N/A
$-99 Tribal Road? (Exit 104) S-65 TO $-66 7.37 5.29 1.21 3.43
US 29 E Cherokee Street | (Exit 106) S-21 TO STATE LINE 0.91 -2.33 -1.56 0.38

1. N Mountain Street only has data recorded from 2006-2014
2. Tribal Road only has data recorded from 1990-2014
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The linear annual five-year rates of change in the cross-street volumes based on the AADT ranged
from 0.89 to 7.37 percent per year, the linear annual ten-year rates of change in the segment
volumes ranged from -2.33 to 5.29 percent per year, and the linear annual twenty five-year rates of
change ranged from 0.38 to 3.43 percent per year.

South Carolina Statewide Model (SCSWM) Projection Evaluation

Traffic assignments for the 2010 and 2040 base SCSWM networks were obtained from the model. The
linear growth rate for each cross street was calculated as shown in Table 8.

Table 8 - Statewide Model Projection Cross-Street Growth Rates

state ID # Road Name 2010 SCSWM 2040 SCSWM 30-Year (2010-2040)
Projection Projection Linear Growth Rate (%)
SC 18 Shelby Highway 30,123 32,230 0.23%
$-83 Blacksburg Highway 15,708 29,151 2.85%
SC 5/SC 198 N Mountain Street 26,122 28,361 0.29%
S-99 Tribal Road 2,509 2,330 -0.24%
usS 29 E Cherokee Street 3,829 2,670 -1.01%

The projected cross-street growth rates on the individual segments range between -1.01 and 2.85
percent per year.

STV, Incorporated Adjacent -85 Corridor Analysis Review

A review of approved growth rates from a recent study titled I-85 Widening Project MM80-MM?96:
Spartanburg and Cherokee Counties (2015) by STV, Inc. was conducted.

The study compared growth rates derived from historical AADT to determine recommended growth
rates for I-85. An annual growth rate of 1.5% was recommended for all freeway segments and
applied to all cross-streets in the study area. An exclusive review of the cross-street data was not
performed as part of the STV, Inc. study.

Proposed [-85 Corridor Growth Rate

A comparison of the growth rates derived from the historic AADT data (from 1990 to 2015), the
SCSWM projections, and the resulting proposed growth rate for use in this project is shown in Table 9.
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Table 9 - Comparison of Cross Sireet Linear Growth Rate Projections

1990-2015 Historical 2010-2040 SCSWM Recommended

State ID # Road Name Linear Growth Linear Growth Linear Growth
Rate (%) Rate (%) Rate (%)
SC 18 Shelby Highway 0.95 0.23 1.0%
$-83 Blacksburg Highway 1.93 2.85 2.5%
SC 5/SC 198 N Mountain Street N/A 0.29 1.0%
S-99 Tribal Road 3.43 -0.24 1.5%
usS 29 E Cherokee Street 0.38 -1.01 1.0%

To develop growth rates for the cross-streets along the corridor, a combination of historical growth
and model growth data was considered. Each cross street was reviewed as an independent
segment, returning annual linear growth rates ranging from 0.95 to 3.43 percent historically, and
linear growth rates of -1.01 to 2.85 percent in the SCSWM. Proposed growth rates ranging from 1.0%
to 2.5% per year would provide a conservative estimate of future traffic volumes on all cross-streets
in the study area.

1-85 Cross Street Traffic Volume Data — 2040 Design Hour Volumes

The 1.0 and 2.5 percent per year growth rates would be applied to the respective arterial turning
movements to develop projections of the 2040 Design Hour Traffic Volumes. The estimated cross-
street AADT for the 2040 Design Year using these growth rates are summarized in Table 10.

Table 10 - Estimated 2040 Cross-Street AADT

State ID # ‘ Road Name 2015 AADT Estimated 2040 AADT
SC 18 Shelby Highways3 9,400 11,800
S-83 Blacksburg Highways 4,300 7,000
SC 5/SC 198 N Mountain Street? 7,200 9,000
S-99 Tribal Road* 650 900
UsS 29 E Cherokee Street? 2,300 2,900

3. Based on the 1.0% proposed growth rate
4. Based on the 1.5% proposed growth rate
5. Based on the 2.5% proposed growth rate

Design with community in mind



@ Stantec

May 17,2016
Tom Miller, PE & Greg Schuch, PE
Page 8 of 8

Reference: 1-85 Widening MM 96-MM 106, Cherokee County - Suggested Methodology for
Selecting Proposed Design Hour Traffic Volumes

Please find aftached historical AADT volumes and growth rates for -85 freeway and cross-streets, as
well as South Carolina Statewide Model 2010 and 2040 project volume outputs and growth rate
calculations.

Let me know if you have any questions or comments.

STANTEC CONSULTING SERVICES INC.

Stuart Day, PE

Phone: (843) 740-6335
Fax: (873) 740-7707
Stuart.Day@Stantec.com

Attachments: -85 Widening Historical Growth Data.pdf

[-85 SCSWM Growth Output.pdf
[-85 SCSWM Volume Exhibits.pdf
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