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EXECUTIVE SUMMARY

The South Carolina Department of Transportation (SCDOT) proposes multiple improvements to
the 1-26 corridor from mile marker 85 — SC 202 to mile marker 101 — Broad River Road (US 176)
designed to increase capacity, upgrade interchanges to meet design requirements, and expand
vertical clearance at overpass bridges. Specifically, SCDOT proposes widening I-26 from four to
six lanes from Exit 85 — SC 202 to Exit 97 - Broad River Road (US 176) and from four to eight lanes
from Exit 97 - Broad River Road (US 176) to Exit 101 - Broad River Road (US 176). Along the project
area, interchanges at Exit 85 —SC 202, Exit 91 — Columbia Avenue (S-48), and Exit 97 - Broad River
Road (US 176) will be improved to bring them to compliance with design requirements.

Throughout nearly all of the study area, I-26 currently provides two lanes in each direction. From
Exit 82 southeastward, the two lane section is maintained, until it is widened from two to three
lanes approaching Exit 101.

The proposed project has two primary purposes: increase roadway capacity to address the
projected traffic volumes and improve geometric deficiencies along the mainline and at several
interchanges and overpasses in this section of I-26 by bringing them to compliance with current
state and federal design standards. The secondary purpose is to improve safety which will be
enhanced by improving the geometric design of the facility.

This interchange modification report (IMR) presents information for the proposed interchange
modifications at Exit 85 — SC 202 located in Newberry County, SC. Today, this interchange is a
partial cloverleaf interchange. Both the eastbound and westbound off- and on-ramps are located
on the north side of the interchange. There is also a closely spaced frontage road (Meadow Brook
Road) near the intersection of SC 202 and the westbound ramps.

Information discussed in the report is derived from the following reports: Interstate 26 Widening
Traffic Analysis Report: I-26 Widening Project MM 85-MM 101, Accident Analysis Report: I-26
Widening Project MM 85-MM 101, and Interstate 26 Widening and Improvements Mile Marker
85-101 Environmental Assessment.

Five alternatives were developed for Exit 85. The five build alternatives at Exit 85 consist of:

e Alternative 1: Diamond Interchange —this concept would replace the existing interchange
configuration with a diamond interchange. The eastbound and westbound off-ramp
approaches to the ramp termini intersections would be controlled by STOP signs.

e Alternative 1A: Diamond Loop Interchange — this concept is similar to Alternative 1 but
replaces the diamond ramp in the northeast quadrant with a loop ramp in the northwest
guadrant.
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e Alternative 2: Partial Cloverleaf (ParClo) Interchange — this concept would add a
westbound off-ramp for traffic traveling to the north on SC 202, and eastbound on-ramp
for traffic traveling from the south on SC 202 to the existing interchange configuration,
along with adjustments to acceleration and deceleration lane lengths for the existing
ramps. The eastbound and westbound off-ramp approaches to the ramp termini
intersections would be controlled by STOP signs.

e Alternative 2A: ParClo Modified — this concept would be similar to Alternative 2 but would
remove the ramp in the northeast quadrant and shift that movement to the loop ramp in
the northwest quadrant.

e Alternative 3: Dual Roundabout (Bowtie) Interchange — this concept would eliminate the
westbound loop off-ramp and eastbound loop on-ramp and provide for a diamond
interchange with roundabouts instead of STOP sign controlled intersections at the ramp
termini.

The Preferred Alternative that was selected for Exit 85 was Alternative 1A. Other elements of
Alternative 1A include the relocation of Meadow Brook Road and 4 Oaks Road to provide further
separation from the interchange ramps. Alternative 1a was selected as the Preferred Alternative
because it meets the purpose and need, has the lowest overall construction cost, does not
require any residential or commercial relocations, requires the lowest acreage of new right-of-
way, and results in the lowest impact to streams making it the least environmentally damaging
practicable alternative. Therefore, this alternative was selected as the Preferred Alternative.
Alternative 1A is shown in Figure E-1.

Based on the traffic analysis of the Preferred Alternative 1A, no additional improvements are
necessary.
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Source: Figure 82, Interstate 26 Widening Traffic Analysis Report
Figure E-1. Preferred Alternative 1A



Interstate 26 Exit 85
Interchange Modification Report

I. Introduction

I-26 is an east-west interstate highway that begins at the junction of U.S. Route 11W and U.S.
Route 23 in Kingsport, Tennessee. From this origin, I-26 runs generally southeastward through
Tennessee, North Carolina, and South Carolina, where it ends at U.S. Route 17 in Charleston,
South Carolina.

Along its nearly 306 mile length, I-26 provides access to Johnson City, Tennessee; Asheville, North
Carolina; and Spartanburg, Columbia and Charleston, South Carolina.

In South Carolina, 1-26 covers about 221 miles, and provides connections to [-95 south of
Providence, to I-77 south of Cayce, to 1-20 west of Columbia, and to |-85 north-west of
Spartanburg. The portion of I-26 under study in the Interstate 26 Widening Traffic Analysis
Report: I-26 Widening Project MM 85-MM 101 is located west of Columbia, generally between
Exit 82 and Exit 102. Exit 85 is located on the west end of the study area.

In the vicinity of Exit 85, I-26 currently provides two lanes in each direction. The posted speed
limit on 1-26 in the vicinity of Exit 85 is 70 miles per hour.

In general, interstate routes can be characterized as having either level, rolling, or mountainous
terrain. Consistent with the Mainline Study, the portion of I-26 adjacent to Exit 85 is characterized
as having a rolling terrain.

Information discussed in the report is derived from the following projects reports: Interstate 26
Widening Traffic Analysis Report: I-26 Widening Project MM 85-MM 101 (Mainline Study),
Accident Analysis Report: I-26 Widening Project MM 85-MM 101 (Accident Analysis), and
Interstate 26 Widening and Improvements Mile Marker 85-101 Environmental Assessment.

The 1-26 Mainline Study evaluated multiple improvements to the 1-26 corridor designed to
increase capacity, upgrade interchanges to meet design requirements, and expand vertical
clearance at overpass bridges and/or replace them. The study considered widening I-26 from two
to three lanes from approximately 1.6 miles west of Exit 85 to about 2,200 feet west of Exit 101
and examined modifications to interchanges at Exit 85 (SC 202), Exit 91 (S-32-48/Columbia
Avenue) and Exit 97 (US 176/Broad River Road). To provide sufficient coverage to prepare
interchange modification reports, the 1-26 Mainline Study included the existing interchanges at
Exits 82, 101 and 102. Figure 1 depicts the study area for the overall I-26 Widening project.
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Source: Figure 1, Interstate 26 Widening Traffic Analysis Report
Figure 1. Interstate 26 Widening Study Area
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Il.  Exit 85 —SC 202

Exit 85 is a partial cloverleaf interchange with a loop on-ramp in the southwest quadrant and a
loop off-ramp in the northwest quadrant. The existing configuration of the Exit 85 interchange
is shown in Figure 2.

Existing Conditions

The westbound loop off-ramp is approximately 860 feet long with a 415 feet long parallel
deceleration lane (with a parallel length of approximately 190 feet). The off-ramp has a 30 mph
posted advisory speed limit, and widens from a single lane to provide a separate left turn lane
and a separate right turn lane that are separated from each other by a grass island. The left turn
lane provides approximately 40 feet of storage upstream of the stop line and is controlled by a
STOP sign. The right turn lane provides approximately 110 feet of storage upstream of the stop
line and is controlled by a yield sign.

The westbound on-ramp is a single lane ramp approximately 1,225 feet long that merges into I-
26 with a 555 feet long parallel acceleration lane (with a parallel length of approximately 205
feet). The ramp accepts the southbound right turn and the northbound left turn traffic from SC
202. No control is provided to either of these movements. The westbound on-ramp is adjacent
to Meadow Brook Road, which is located to the north of the on-ramp and separated by
approximately 45 feet.

The westbound loop off-ramp and on-ramp are separated by approximately 980 feet.

The eastbound off-ramp is approximately 1,470 feet long with a 405 feet long parallel
deceleration lane (with a parallel length of approximately 245 feet). The off-ramp has a 40 mph
posted advisory speed limit. The off-ramp remains a single lane until it intersects with SC 202. At
the intersection traffic can make left or right turn. Both movements are controlled by the STOP
signs.

The eastbound on-ramp is a single lane loop ramp approximately 1,190 feet long that merges
into I-26 with a 520 feet long parallel acceleration lane (with a parallel length of approximately
245 feet). The ramp accepts the southbound right turn and the northbound left turn traffic from
SC 202. Northbound left turning traffic and southbound right turning traffic are separated by a
grass median; the northbound left turn traffic entering the on-ramp has to yield to the
southbound right turn traffic.

The eastbound off-ramp and loop on-ramp are separated by approximately 1,050 feet.
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Source: Figure 12, Interstate 26 Widening Traffic Analysis Report
Figure 2. Existing Interchange
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The exit is signed “SC 202" using the state route shields, along with the text “Pomaria” and “Little
Mtn” in the westbound direction. In the eastbound direction, the SC 202 state route shield is
shown along with the text “Little Mtn”.

The section of |-26 in the vicinity of Exit 85 currently consists of a four-lane interstate with a
grassed median for most of its length. The existing right-of-way is approximately 50 feet to either
side of the center line (100 feet total).

SC 202 is a two lane roadway with a posted 45 mph speed limit in the vicinity of the interchange.
The SC 202 bridge crossing 1-26 is two lanes wide. No dedicated turn lanes are provided for
northbound left turn traffic from SC 202 merging into the eastbound loop on-ramp. However,
there is a small island at the point of its merging with southbound right turn traffic from SC 202.
Left turn traffic onto the eastbound loop on-ramp has to yield to southbound right turn traffic.

At the westbound on-ramp intersection, no vehicle storage turn lanes are provided for
northbound left turn traffic or the southbound right turn traffic from SC 202. However, there is
a wider section of pavement between the westbound on-ramp and Meadow Brook Road that
could be used as a southbound right turn lane onto the ramp. The eastbound ramp intersection
is shown in Figure 3. The westbound ramp intersection is shown in Figure 4.

Source: Figure 13, Interstate 26 Widening Traffic Analysis Report
Figure 3. Exit 85: SC 202 at Eastbound Ramps
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Source: Figure 14, Interstate 26 Widening Traffic Analysis Report
Figure 4. Exit 85: SC 202 at Westbound Ramps

Two intersections are located in the vicinity of the interchange. The intersection of SC 202 with
Meadow Brook Road (S-36-811) is located about 60 feet north of the westbound on-ramp. The
intersection of 4 Oaks Road (S-36-370) is located approximately 520 feet north of the westbound
on-ramp.

Meadow Brook Road is a local undivided road without a posted speed limit. Meadow Brook Road
is located approximately 60 feet north of the westbound on-ramp intersection, and runs
westward and dead-ends in about 1.64 miles. At its intersection with SC 202, the eastbound
approach of Meadow Brook Road is controlled by a STOP sign. The existing configuration of the
SC 202 intersection with Meadow Brook Road is shown in Figure 4.

4 Oaks Road is a local undivided road without a posted speed limit (although at the curves on the
roadway, there are posted advisory speed limit signs of 25 and 30 mph). 4 Oaks Road is located
approximately 520 feet north of the westbound on-ramp intersection, and runs eastward and
dead-endsin 1.51 miles. Atitsintersection with SC 202, the westbound approach of 4 Oaks Road
is controlled by a STOP sign. The existing configuration of SC 202 intersection with 4 Oaks Road
is shown in Figure 5.
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Source: Figure 15, Interstate 26 Widening Traffic Analysis Report
Figure 5. Exit 85: SC 202 at 4 Oaks Road

Purpose and Need

The proposed project has two primary purposes: increase roadway capacity to address the
projected increased traffic volumes and improve geometric deficiencies along the mainline and
at several interchanges and overpasses in this section of I-26 by bringing them into compliance
with current state and federal design standards. The secondary purpose is to improve safety,
which will be enhanced by improving the geometric design of the facility.

The needs for this project were identified through a comprehensive review of previous studies
along with the analysis of current data compiled for this study. This includes information in the I-
26 Widening Traffic Analysis Report and the |-26 Accident Analysis Report, as well as information
collected through meetings with SCDOT; federal, state and local agencies; project stakeholders,
and the public.

Conceptual Design

The SC 202 interchange is expected to be modified as part of the I-26 Widening project. Analyses
evaluating 2040 Build conditions for the intersections within the Exit 85 interchange area were
initially performed for three alternatives. After the initial analysis, two additional alternatives
were developed.

10
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Three alternatives were initially developed for Exit 85.

Alternative 1 replaces the existing Exit 85 interchange with a full diamond interchange.
All intersections would remain STOP-controlled under the 2040 Build conditions. The
conceptual design of Alternative 1 is shown in Figure 6.

Alternative 2 replaces the existing Exit 85 interchange with a partial cloverleaf
interchange. This alternative would shift two left turn movements to right turn
movements, potentially increasing the safety of the ramp termini. The conceptual design
of Alternative 2 is shown in Figure 7.

Alternative 3 replaces the existing Exit 85 interchange with a diamond interchange with
roundabouts at the ramp termini intersections. The conceptual design of Alternative 3 is
shown in Figure 8.

As part of the refinement of the original alternatives, Alternative 1A and Alternative 2A were
developed.

In Alternative 1A, the westbound off-ramp in Alternative 1 has been replaced with a
westbound loop off-ramp in order to minimize impacts to natural features. The
conceptual design of Alternative 1A is shown in Figure 9.

In Alternative 2A, the westbound off-ramp for traffic traveling to the north on SC 202 in
Alternative 2 is eliminated. Instead of a westbound directional loop off-ramp for traffic
traveling to the south on SC 202, a loop off-ramp that combines both movements to SC
202 is provided. The conceptual design for Alternative 2A is shown in Figure 10.

Each Alternative included relocating Meadow Brook Road to increase its distance from the
westbound ramp intersection, and most of the alternatives included relocating 4 Oaks Road.

Alternative 1a was selected as the Preferred Alternative because it meets the purpose and need,
has the lowest overall construction cost, does not require any residential or commercial
relocations, requires the lowest acreage of new right-of-way, and results in the lowest impact to
streams making it the least environmentally damaging practicable alternative.

11
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Figure 6. Improvement Alternative 1 Diamond

Figure 7. Improvement Alternative 2 Partial Cloverleaf

12
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Figure 8. Improvement Alternative 3 Bowtie

Figure 9. Improvement Alternative 1A Diamond Loop

13
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Figure 10. Improvement Alternative 2A Partial Cloverleaf Modified

Intersection Modification Report Applicant

The interchange policy is administered by the Federal Highway Administration (FHWA).
Therefore, FHWA is required to approve all new access or changes in access points pursuant to
this policy.

As the owner and operator of the Interstate System, SCDOT is responsible for submitting a formal
request to the FHWA in the form of an IMR that documents the analysis, the rationale for the
proposed change in access, and the recommended action.

SCDOT is the sponsoring agency for the 1-26 Widening project. The contact information for the
I-26 Exit 85 IMR study is provided below:

Michael L. Hood, P.E., DBIA

Assistant Program Manager, Design-Build Group
SC Department of Transportation

955 Park St., Columbia, SC 29201

14
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[ll. Study Area

In South Carolina, 1-26 covers about 221 miles, and provides connections to [-95 south of
Providence, to I-77 south of Cayce, to 1-20 west of Columbia, and to |-85 north-west of
Spartanburg. Within the study area shown on Figure 1, 1-26 crosses portions of Newberry,
Lexington and Richland Counties.

Demographics

According to the 2010 Census, Newberry County has approximately 37,500 residents, Lexington
County has approximately 262,500 residents and Richland County has approximately 384,500.
The counties have seen a steady increase in population since the 1950’s. Between 2000 and
2010, Newberry county saw a 3.7% increase in population, Lexington County saw a 17.7%
increase in population and Richland County saw a 16.6% increase in population.

According to the South Carolina Revenue and Fiscal Affairs Office, Newberry County is expected
to continue to see gradual population growth between 2010 and 2030,* while Lexington County
is expected to see more significant population growth by 2030. The same source estimates
Richland County’s population will continue to grow but possibly at a slower rate than from 2000
to 2010. Table 1 presents population growth and projections for the three counties.

Table 1: Population Growth in the I-26 PSA

County 2000. 2010. 2030. 2000 - 2010 2010 -2030
Population Population | Population % Growth % Growth
Newberry 36,108 37,508 39,800 3.7% 5.6%
Lexington 216,014 262,391 333,200 17.7% 21.3%
Richland 320,677 384,504 456,000 16.6% 15.7%

Source: http.//www.sccommunityprofiles.org/census/proj_c2010.htm|

1S.C. Revenue and Fiscal Affairs Office, County Population Projections 2000-2030,
http://www.sccommunityprofiles.org/census/proj_c2010.html

15
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Land Use

The I-26 Widening project corridor is located primarily within unincorporated areas of Newberry,
Lexington, and Richland counties, but includes small portions of the towns of Irmo and Chapin.
Existing land uses are primarily forested land and commercial businesses with areas of rural
residential and light industrial operations. The closest incorporated municipalities are the City of
Columbia to the southeast; the town of Irmo to the southwest; the Town of Chapin to the
southwest; the Town of Little Mountain to the south and the Town of Newberry to the northwest.

Along the mainline of I-26, land uses consist mainly of forested land but become increasingly
mixed with commercial and residential properties moving from west to east towards Columbia.
An industrial park (Chapin Business and Technology Park) and a planned residential/ commercial
neighborhood is located southwest of Exit 91. The industrial park has infrastructure and zoning
in place but no buildings as of yet. The adjacent residential/ commercial area is in the planning
stages.

Property in the study area surrounding Exit 85 —SC 202 is largely undeveloped. Land use appears
to be forested and cleared land with no commercial businesses and low density residential
parcels further from the interchange. There is potential for increased development at the
interchange due to the presence of developable land at each interchange. The interchange
improvements would provide interstate access consistent with current design standards that
could be attractive for future development.

With anticipated population growth and the corridor’s proximity to Columbia, residential,
commercial and industrial development are expected to continue within the project study area,
for the No-Build and the Preferred Alternative.

Along the mainline of I-26 in the project study area, the land use consists mainly of forested land
with areas of commercial, residential, and light industrial uses. The proposed widening of the
mainline is not expected to change land uses along the mainline of the interstate.

Transportation System

The Project study area roadway transportation system is part of the I-26 Widening study depicted
in Figure 1. This region of Lexington, Newberry and Richland counties is accessed via I-26, which
is an east-west freeway connecting Columbia with its suburbs in northwest direction.

For this IMR, a focused roadway system was evaluated. It consisted of I-26 mainline with its
merge and diverge areas and the Exit 85 - SC 202 interchange. Specifically, I-26 westbound and
eastbound mainline segments at Exit 85 — SC 202 were evaluated for traffic conditions during

16
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different hours of the day. This study area is a subset of the broader study area that was analyzed
during the Interstate 26 Widening Traffic Analysis Report.

IV. Methodology

Scenarios Analyzed

In March 2017 STV Incorporated prepared the I-26 Widening Traffic Analysis Report that included
the following scenarios:

e Existing Conditions
e 2040 No-Build Conditions
e 2040 Build Conditions

Analyses were performed for existing conditions (existing traffic, intersection traffic control and
geometry), 2040 No-Build conditions (2040 traffic, and existing intersection traffic control and
geometry) and 2040 Build conditions (2040 traffic and modified intersection traffic control and
geometry reflecting the reasonable interchange improvement alternative). The Exit 85
alternatives were compared against one another to determine which best met the purpose and
need with the least impacts.

The 2040 No-Build Alternative for the Exit 85 interchange represents the existing interchange
configuration, intersection traffic control and geometric conditions with no changes to those
conditions. Many of the impacts associated with the construction of the interchanges would not
occur, but the interchanges would continue to be out of conformance with current state and
federal design standards. This would not satisfy the purpose and need for the project.

There were three initial Reasonable Alternatives developed for Exit 85. These alternatives share
many common features. They all would meet the purpose and need for the project by bringing
the interchange into compliance with current state and federal design requirements. As part of
a refinement of the design alternatives, two additional Reasonable Alternatives were developed.
These alternatives were revisions to Alternatives 1 and 2 which removed the impacts in the
northeast quadrant of the interchange. The safety at the interchange will be improved by
providing on and off ramps that separate the interstate traffic from local traffic, and which will
be long enough to allow traffic to merge onto the interstate and to store traffic that is exiting the
interstate during peak hours. Alternative 1A was recommended as the Preferred Alternative for
Exit 85. Alternative 1A combined features of Alternative 1 and Alternative 2. Therefore, the
other alternatives were not carried forward in this document and Alternative 1A was analyzed
for the 2040 Build Conditions for Exit 85.

17
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The interchanges adjacent to Exit 85 are Exit 82 and Exit 91. Exit 82 — SC 773 is located
approximately 3.15 miles northwest of Exit 85. Exit 91 — Columbia Avenue is to the southeast of
Exit 85 and is located approximately 5.85 miles away. The interaction of the modifications
proposed at Exit 85 with the adjacent interchanges at Exits 82 and 91 were initially analyzed as
part of the I-26 Widening Traffic Analysis Report.

By replacing the substandard ramps and modifying the existing interchange to meet current
design standards, the proposed modified interchange with SC 202 is anticipated to contribute to
an improvement in traffic safety and provide space for the construction of an additional travel
lane in each direction along I-26. The proposed improvements should mitigate the existing factors
identified in the Accident Analysis as contributing to a high occurrence of rear-end collisions in
the area, including short ramps and merge/diverge areas as well as a narrow clear zone at and
adjacent to the overpass for SC 202.

The Preferred Alternative of the interchange design also provides space for the construction of
an additional travel lane in each direction along I-26. Altogether, these design provisions would
enhance the operational efficiency and safety of the corridor, thereby increasing capacity and
improving levels of service in the long term.

Traffic Forecasts

A proposed average annual growth rate was estimated based on a comparison of the historic
AADT growth rates (for 1996 and 2015) and the South Carolina Statewide Model (SCSWM)
average annual growth rates for each of the segments. These proposed growth rates were
applied to all mainline, ramp and arterial turning movement volumes within the study area to
generate the design year peak hour volumes for use in the alternatives analysis. In setting the
growth rate, an annual percentage that is comparable to, but higher than the observed growth
rates, is often desirable, so a conservative analysis of future traffic conditions may be attained.

Many of the segments in the study area had estimated growth rates exceeding 1.00 percent per
year based on the statewide model. Historic data of all segments exceeded 2.00 percent per year.
Given the long term historic growth in the corridor, the growth rate falls in a range from 1.5
percent (based on the model assignments) to 2.5 percent per year (based on the long term
growth rate from 1996 — 2015). Based on discussions with SCDOT it was determined that a
growth rate of 2.0 percent would be used from US 176 (Broad River Road) to the east of SC 202,
and a growth rate of 2.5 percent would be used from SC 202 to the west.

Traffic Analysis

A series of capacity analyses were performed based on the methodologies and guidelines
contained in the Transportation Research Board’s publication HCM 2010 Highway Capacity
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Manual (HCM). Various analysis and simulation software packages based on the HCM were used
in performing the analyses. These included:

e McTrans’ HCS 2010 (Version 6.3)
O Freeway Segments
O Ramp Merge/Diverge Areas
0 Weaving Segments
e Trafficware’s Synchro (Version 9.1.910.24)
0 Unsignalized Intersections
0 Signalized Intersections
e Caliper’'s TransModeler (Version 4.0 Build 6020)
0 Network Simulation
0 Freeway Segments
O Ramp Merge/Diverge Areas

The analysis methodologies contained in the HCM for the various facility types and users describe
the operational conditions in terms of a Level of Service (LOS). The HCM defines LOS as

“...a quality measure describing operations conditions within a traffic stream, generally in terms
of such service measures as speed and travel time, freedom to maneuver, traffic interruptions,
comfort and convenience. Six LOS are defined for each type of facility that has analysis procedures
available. Letters designate each level, from A to F, with LOS A representing the best operating
conditions and LOS F the worst. Each level of service represents a range of operating conditions
and the driver’s perception of those conditions. Safety is not included in the measures that
establish service levels.”

The following discussions and tables describe the HCM LOS criteria for freeway segments, ramp
merge/diverge segments, weaving segments, and unsignalized intersections.

Freeway Segments
The HCM characterizes the capacity of a basic freeway segment “..by three performance
measures: density in passenger cars per mile per lane (pc/mi/ln), space mean speed in miles per

hour (mi/h), and the ratio of demand flow rate to capacity (v/c). Each of these measures is an
indication of how well traffic is being accommodated by the basic freeway segment.”
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Table 2 shows the HCM LOS criteria for basic freeway segments. LOS F occurs when either the

segment density exceeds 45 pc/mi/In or when the segment v/c ratio exceeds 1.0 (regardless of
the segment density).
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Table 2. Freeway Segment LOS Criteria

Source: Table 12 — Interstate 26 Widening Traffic Analysis Report

Weaving Segments

Weaving segments occur where two or more streams of traffic traveling in the same direction
are able to cross each other without traffic control devices. This typically occurs where a merge
segment is followed by a diverge segment within a relative short distance (usually less than 2,800
feet). The LOS of a weaving segment is also related to the density of the segment. Regardless of
the density, the weaving segment is considered to operate at LOS F when the v/c exceeds 1.0.
Table 3 shows the HCM LOS criteria for Freeway Weaving Segments.

Table 3. Weaving Segment LOS Criteria

Source: Table 13 — Interstate 26 Widening Traffic Analysis Report
Ramp Merge and Diverge Areas

Ramp-freeway junctions occur when merging maneuvers occur (on-ramps) or when diverging
maneuvers occur (off-ramps). The operation of these merge and diverge areas are affected by a
number of factors, including the operation of the adjacent freeway segment and the proximity
and flow on adjacent ramps. Typically, the influence area of the ramps is 1,500 feet upstream of
a diverge point and downstream from a merge point. As with freeway segments and weaving
segments, the LOS of a merge or diverge area is related to the density of the segment. Regardless
of the density, the merge or diverge areas are considered to operate at LOS F when the freeway
demand exceeds the capacity of the upstream freeway segment (at diverge areas) or the
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downstream freeway segment (at merge areas), as well as when the ramp demand exceeds the
ramp capacity. Table 4 shows the HCM LOS criteria for Ramp Merge and Diverge areas.

Table 4. Merge/Diverge LOS Criteria

Source: Table 14 — Interstate 26 Widening Traffic Analysis Report

Unsignalized Intersections

The LOS for unsignalized intersections is based on the average control delay per vehicle. Since
major street traffic is seldom controlled by STOP signs (except at intersections with ALL-WAY
STOP control or in special circumstances), major street traffic generally will experience virtually
no delay. Most of the delay will be encountered by traffic on approaches controlled by STOP
signs. Under certain conditions, delay will also be encountered by left turning traffic on the major
street waiting for appropriate sized gaps in the opposing traffic flow to complete their turn.
Therefore, the delay experienced by STOP controlled movements and major street left turns,
rather than the entire average intersection delay, are used to identify the critical LOS at these
intersections. Table 5 shows the HCM LOS criteria for unsignalized intersections.

Table 5. Unsignalized Intersection LOS Criteria

Source: Table 15 — Interstate 26 Widening Traffic Analysis Report
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V. Traffic Volumes

The traffic volumes used in the analysis for Exit 85 consisted of Existing (2016) conditions, and
Future (2040) No-Build and Build conditions.

Existing 2016 Traffic Volumes

Turning movement traffic count data were obtained for a number of ramp termini and other
adjacent intersections within the Exit 85 interchange area from 7:00 to 9:00 AM and from 4:00
to 6:00 PM on Tuesday, August 23- 2016. The turning movement count data, which are provided
in Appendix A, included:

e SC202 & S-36-811 (Meadow Brook Road)
e SC 202 & S-36-370 (Four Oaks Road)

Turning movement counts conducted for 12 hours between 7:00 AM and 7:00 PM on Tuesday,
August 23, 2016 at the following locations:

e SC 202 & 1-26 westbound ramps
e SC202 & I-26 eastbound ramps

The turning movement traffic count data were evaluated and reviewed. The morning and
afternoon peak hour volumes at each of the ramp termini and the adjacent intersections at each
interchange were identified and were balanced between intersections. The balanced morning
and afternoon peak hour volumes for the interchange are shown in Figure 11.

23



Interstate 26 Exit 85
Interchange Modification Report

Source: Figure 58, Interstate 26 Widening Traffic Analysis Report
Figure 11. Existing Peak Hour Turning Movement Volumes
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2040 Traffic Volumes

Turning movement volumes for the 2040 design year at Exit 85 were derived by applying the 2.5
percent annual growth rate to the existing turning movement volumes at the various
intersections. The 2040 estimated peak hour turning movement volumes shown on the existing
(No-Build) network are presented in Figure 12 and on the Preferred Alternative 1A in Figure 13.

VI. Traffic Operations

Freeway and Ramp Merge/Diverge Segment Analysis

The analysis of basic freeway segments within the study area were performed for existing
conditions, future (2040) No-Build conditions and future (2040) Build conditions. The following
criteria were identified through discussions with SCDOT and used for various inputs within the
freeway segment analysis:

e The 10%™ highest hour volumes based on the P-0112 ATR count station data for the
eastbound AM design hour, and the P-0015 ATR count station data for the eastbound PM
and westbound AM and PM design hours, balanced through the system, were used for
the freeway segment mainline volumes.

e To develop future (2040) traffic volumes, a growth rate of 2.0 percent was applied to
existing volumes from US 176 (Broad River Road) to the east of SC 202, and a growth rate
of 2.5 percent was applied to existing volumes from SC 202 to the west.

e A peak hour factor of 0.90 was used for freeway segments and ramp areas.

e Mainline vehicle classification counts were completed in both directions east of Exit 101
and west of Exit 85. The highest observed peak hour truck percentages at the vehicle
classification counts for all of the segments in each direction/peak hour were used. The
highest observed truck percentages all ended up being the truck percentages observed
west of Exit 85. The proportion of trucks and buses traveling on the freeway segments
and ramp movements, based on SCDOT data, is:

» Eastbound AM - 16%
= Eastbound PM —14%
=  Westbound AM —-23%
=  Westbound PM - 13%

e Based on the grades through the study area, the terrain was selected as “Rolling” instead
of “Level” or “Mountainous”.

e Free-flow speed was set at the posted speed limit along the segment.

The existing conditions and 2040 No-Build conditions analyses were performed using the existing
number of freeway lanes present on the segments within the study area. The 2040 Build
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conditions analyses were performed assuming I-26 would provide three lanes in each direction.
The Basic Freeway Segment Analysis outputs are provided in Appendix B and a summary of
results is shown in Table 6. The results of the ramp merge and diverge analyses for Exit 85 are
shown in Table 7 and Table 8, respectively.
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Source: Figure 64, Interstate 26 Widening Traffic Analysis Report
Figure 12. 2040 Estimated Peak Hour Turning Movement Volumes
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Source: Figure 89, Interstate 26 Widening Traffic Analysis Report
Figure 13. 2040 Estimated Peak Hour Turning Movement Volumes Preferred Alternative 1A
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Table 6 - Freeway Segment Capacity Analysis Results

Basic Freeway Segment Analysis Results

Direction

Segment

Exit 91-85
Exit 85-82
Exit 82-85
Exit 85-91

AM Peak Hour

PM Peak Hour

Existing # | Future #
of lanes

of lanes

2016 Existing

2040 No-Build
Density

2040 Build
Density

2016 Existing
Density

- 2040 No-Build results used as no widening in the future

Table 7 - Ramp Merge Capacity Analysis Results

Density

2040 No-Build
Density

2040 Build
Density

Freeway Merge Analysis Results

Direction

WB

EB

Merge
Location

Exit 85

AM Peak Hour

PM Peak Hour

2016 Existing
LOS

Density

Exit 85 Loop “

2040 No-Build
LOS

2040 Build
LOS Density

2016 Existing
LOS Density

Density

Table 8 - Ramp Diverge Capacity Analysis Results

2040 No-Build

LOS Density

2040 Build
LOS Density

Freeway Diverge Analysis Results

Direction

WwB

EB

Diverge
Location

Exit 85
Exit 85

AM Peak Hour

PM Peak Hour

2016 Existing
LOS

Density

2040 No-Build
LOS

2040 Build
LOS Density

2016 Existing
LOS

Density Density
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2040 Build
LOS
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The analysis results for the freeway segments in the westbound and in the eastbound direction
between Exit 82 and Exit 91 for the 2016 Existing Conditions that are summarized in Table 6,
indicate the following:

e During the morning peak hour, the freeway segments operate at LOS B;
e During the afternoon peak hour, the freeway segments operate at LOS C.

With traffic volumes projected to increase in the vicinity of Exit 85 at an annual rate of between
2.0 and 2.5 percent per year, and if I-26 is not widened, the increased traffic volumes traveling
on the existing interstate capacity will result in increased density and reductions of freeway
segment LOS.

e During the 2040 No-Build morning peak hour, the eastbound segment between Exit 85
and 91 is expected to operate at LOS D. The remaining segments will operate at LOS C
or better;

e During the 2040 No-Build afternoon peak hour, all of the freeway segments are expected
to operate at LOS D.

The additional capacity provided by the construction of an additional, third lane on I-26 through
the Exit 85 area will result in generally comparable LOS in the morning and afternoon peak hours
compared to the Existing Conditions, and improved LOS over the 2040 No-Build condition. The
2040 Build analysis results indicate that:

e During the morning peak hour, all freeway segments operate at LOS C or better;
e During the afternoon peak hour, the two lane freeway segments west of Exit 85 operate
at LOS D. The three lane freeway segments east of Exit 85 operate at LOS B.

The Ramp Merge Analyses outputs are provided in Appendix C and the summary results are
shown in Table 7. The analysis results for the ramp merge areas, indicate the following:

Using the design hour volumes for the morning and afternoon peak hours, the analysis results
for the 2016 Existing Conditions indicate that:

e During the morning peak hour, the Exit 85 merge areas operate at LOS B;
e During the afternoon peak hour, the Exit 85 merge areas operate at LOS C.

With traffic volumes projected to increase on the merge areas at Exit 85 at an annual rate of
between 2.0 and 2.5 percent per year and if I-26 is not widened, the increased traffic volumes
traveling on the existing merge ramps capacity will result in increased density and will reduce the
LOS of the merge areas.

e During the morning peak hour, the Exit 85 merge areas operate at LOS D or better;
e During the afternoon peak hour, the Exit 85 merge areas operate at LOS D.
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The additional capacity provided by the construction of a third lane in each direction along I-26
in the westbound and eastbound directions from Exit 82 to Exit 91 will lower densities in the
ramp diverge areas, thus, it will result in comparable LOS in the morning and afternoon peak
hours compared to the Existing Conditions and improved LOS over the 2040 No-Build condition,
especially during the afternoon peak hour. The 2040 Build analysis results indicate that:

e During the morning peak hour, the Exit 85 merge areas operate at LOS B;
e During the afternoon peak hour, the Exit 85 merge areas operate at LOS B.

The Ramp Diverge Analyses are also provided in Appendix C and the summary results are shown
in Table 8.

The analysis results for the ramp diverge areas, indicate the following:

Using the design hour volumes for the morning and afternoon peak hours, the analysis results
for 2016 Existing Conditions indicate that:

e During the morning peak hour, the Exit 85 diverge areas operate at LOS B;
e During the afternoon peak hour, the Exit 85 diverge areas operate at LOS C or better.

With traffic volumes projected to increase adjacent to Exit 85 at an annual rate of between 2.0
and 2.5 percent per year and if I-26 is not widened, the increased traffic volumes traveling on the
existing diverge ramps capacity will result in increased density and will reduce the diverge area
LOS at the off-ramps.

e During the morning peak hour, the Exit 85 diverge areas operate at LOS C or better;
e During the afternoon peak hour, the Exit 85 diverge areas operate at LOS D.

The additional capacity provided by the construction of a third lane in each direction along I-26
will lower densities in the ramp diverge areas, resulting in substantial improvement in LOS
compared to the 2040 No-Build condition, with LOS comparable to those experienced under 2016
Existing conditions. The 2040 Build analysis results indicate that:

e During the morning peak hour, the Exit 85 diverge areas operate at LOS C or better;
e During the afternoon peak hour, the Exit 85 diverge areas operate at LOS C.
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Existing and 2040 No Build Intersection Analysis

Capacity analyses for the unsignalized intersections at the interchanges within the study area
were performed. Analyses were performed for existing conditions (existing traffic, intersection
traffic control and geometry), 2040 No-Build conditions (2040 traffic, and existing intersection
traffic control and geometry), and 2040 Build conditions (2040 traffic and modified intersection
traffic control and geometry).

For unsignalized intersections, the intersection operation is represented by the worst approach
delay and LOS of all the STOP sign controlled approaches to the intersection.

The results of the unsignalized intersection capacity analyses for existing conditions and the 2040
No-Build conditions are shown in Table 9 and Figure 14. The HCM intersection capacity outputs
for each intersection are provided in Appendix D.

Under existing conditions, the STOP sign controlled approaches at the unsignalized intersections
along SC 202 at Exit 85 operate at LOS A or B for the morning and afternoon peak hours. No
improvements are necessary to provide acceptable LOS under existing conditions.

In general, with the forecast increases in traffic and without improvements to the intersections,
delay in the 2040 No-Build analyses can be expected to be higher than delay during the Existing
Conditions analyses. However, the approaches are expected to continue to operate at LOS B or
better during the morning and afternoon peak hours.

No improvements should be necessary to provide acceptable LOS during the 2040 No-Build
operating conditions at these intersections.
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Table 9- Intersection Capacity Analysis Results

AM Peak PM Peak AM Peak PM Peak

LOS |De|ay (s) LOS |De|ay (s) LOS |De|ay (s) LOS |De|ay (s)

Exit 85

8501 SC 202 at Four Oaks Road® 11.4
8502 SC 202 at Meadow Brook Road' 11.0
8503 SC 202 at I-26 WB Off-Ramp EBL Slip Ramp / 1-26 WBR Slip Ramp* 10.8
8513 SC 202 at I-26 WB On-Ramp' 1.8
8523 SC 202 at I-26 WB Off-Ramp EBR Slip Ramp / I-26 WB Loop Ramp1 9.7
8504 SC 202 at I-26 WB On-Ramp NBL Slip Ramp / I-26 NBR Slip Ramp1 2.0
8514 SC 202 at I-26 WB Off-Ramp* 11.8
8524 SC 202 at I-26 WB On-Ramp SBR Slip Ramp / I-26 EB Loop Ramp1 0.0

! Intersection unsignalized under all scenarios; worst approach LOS and delay reported.

2 Queue unable to be processed per HCM 2000 methodology; error reported.

? values from Interchange Modification Report: I-26 at S-48 (Columbia A ) Interch Impr

Source: Table 21 — Interstate 26 Widening Traffic Analysis Report
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2040 Build Intersection Analysis — Preferred Alternative 1A

The SC 202 interchange is expected to be modified as part of the 1-26 Widening project. In the
Interstate 26 Widening Report, Alternative 1A, which replaces the existing interchange with a
Diamond interchange with a loop ramp in the northeast quadrant, was chosen as the Preferred
Alternative.

Other elements of the alternative concept include:

e Relocating the intersection of Meadow Brook Road and SC 202 to provide greater
separation from the westbound ramps.
e Realigning Meadow Brook Road.
e Upgraded acceleration/deceleration lanes on I-26
0 Eastbound on-ramp: 1300’ (1600’ including the taper)
0 Eastbound off-ramp: 220’ taper
0 Westbound on-ramp: 780’ (1080’ including the taper)
0 Westbound off-ramp: 895’ (1195’ including the taper)

Capacity analysis for the unsignalized intersections of the Preferred Alternative were performed
for the 2040 Final Build conditions which included the 2040 traffic volumes and the Preferred
Alternative geometry at the Exit 85 interchange.

For the Preferred Alternative, all intersections operate at LOS A or LOS B. The Preferred
Alternative did not require any traffic control improvements to provide an acceptable LOS.

The results of the unsignalized intersection capacity analyses for the 2040 Build Preferred

Alternative 1A are shown in Table 10 and Figure 15. Queuing results for the 2040 No-Build and
Build conditions are shown in Table 11.
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Source: Figure 74, Interstate 26 Widening Traffic Analysis Report
Figure 14. Exit 85 — SC 202 Interchange Intersection LOS Summary
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Table 10- Intersection Capacity Analysis Results - 2040 Base vs 2040 Build Exit 85

AM Peak PM Peak AM Peak PM Peak

LOS |De|ay (s) LOS |Delay(s) LOS |De|ay (s) LOS |De|ay (s)

e ]

11.8

Alternative 1A: Diamond Loop

8501 SC 202 at Four Oaks Road*

8502 SC 202 at Meadow Brook Road"

8503 SC 202 at I-26 WB Off-Ramp EBL Slip Ramp / I-26 WBR Slip Ramp™?
8513 SC 202 at 1-26 WB On-Ramp’

8523 SC 202 at 1-26 WB Off-Ramp EBR Slip Ramp / 1-26 WB Loop Ramp ™
8504 SC 202 at I-26 WB On-Ramp NBL Slip Ramp / I-26 NBR Slip Rampl'2
8514 SC 202 at 1-26 WB Off-Ramp*

8524 SC 202 at I-26 WB On-Ramp SBR Slip Ramp / I-26 EB Loop Rampl'2

intersections removed; shifted to 8504

! Intersection unsignalized under all scenarios; worst approach LOS and delay reported.

2 Intersection name updated under 2040 Build Conditions.

2 HCM 2010 delay and LOS reported for proposed roundabout intersections.

Source: Table 22 — Interstate 26 Widening Traffic Analysis Report
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Table 11. 2040 Build Intersection Queue Lengths Exit 85

2040 No Build | 2040 Build 2010 No Build 2040 Build 2040 N
o Bui ui - L o
Conditions Conditions 2040 Build
Conditions Conditions Build 0 o
AM Peak | PM Peak | AM Peak | PM Peak
Alternative 1A: Diamond Loop
NBL 0 0 0 200
NBTR 0 0
NBTR 0 0
SBL 0 0 0 200
8501 SC 202 at Four Oaks Road SBLT 0 0
SBTR 0 0
- EBLTR - - 0 0
WBLR WBLTR 0 0 0 0
NBLT - 0 0 0 intersection
intersection removed; removed;
8502 SC 202 at Mead Brook Road SBTR - 0 0 !
at Vieadow Erook Roa shifted to 8501 shifted to
EBLR - 0 0 0 8501
) EBL 0 0
8503 SC 202 at I-26 WB Off-Ramp EBL Slip Ramp / I-26 WB Ramps EBL 0 0
EBR 0 25 0 325
NBL 0 0 200
NBLT 0 0
NBT 0 0
8513 SC 202 at I-26 WB On-Ramp
SBT 0 0
SBTR 0 0
SBR 0 0 200
8523 SC 202 at I-26 WB Off-Ramp EBR Slip Ramp EBR - 0 25 shifted to 8503 0 shifted to 8503
NBT 0 0
NBLT 25 0
NBR 0 0 0 230
. SBL 0 0 200
8504 SC 202 at I-26 WB On-Ramp NBL Slip Ramp / I-26 EB Ramps SBT 0 0
SBT 0 0
EBLT 0 0
EBR 0 0 0 400
8514 SC 202 at I-26 WB Off-Ramp EBL - 25 25 shifted to 8504

Source: Table 24, Interstate 26 Widening Traffic Analysis Report
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Figure 15. Exit 85 — SC 202 Interchange Intersection LOS Summary Preferred Alternative 1A
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TransModeler Network Analysis

TransModeler, a microsimulation software, was used to analyze the Existing, No-Build, and Build
alternative freeway networks. A TransModeler microsimulation model consists of a large amount
of component database and executable files that are run through the TransModeler software.
The model then is initiated within TransModeler through a single project file. The main
components of the model are network files, traffic control and signal timing plans, vehicle
detector layout and configuration, trip tables for both autos and trucks, traffic counts, and
parameter files. This section illustrates how to develop these main components for creating a
base year model of existing conditions. The microsimulation model was developed for the 20-
mile interstate section of the project and was based on a calibrated base model for the area.

There are several limitations of using HCS, which is a macroscopic, deterministic model that uses
HCM methodologies. The HCS analysis may show differing conditions than existing operations
and conditions in the field because it does not consider upstream and downstream trafficimpacts
and is unable to model interactions between the two. The HCS model is a spot check at a certain
location; therefore upstream and downstream operations are not taken into consideration and
have no effect on the analyses. This is not the case for actual conditions, as upstream or
downstream congestion may have direct impacts at a specific segment causing a ripple effect.
TransModeler evaluates each segment and lane by taking into consideration vehicle interaction
and driver behaviors, as well as the operational impacts for both the upstream and downstream
traffic conditions.

The existing conditions and 2040 No-Build conditions TransModeler analysis was performed
using the existing number of freeway lanes present on the segments within the study area, similar
to the HCS analysis. Therefore, the same TransModeler simulation network was used for existing
and No-Build conditions. The only difference between the existing and No-Build conditions is the
input trip table volumes and a proposed widening project along Broad River Road. The 2040 No-
Build conditions volumes were developed using the growth rates determined based on
discussions with SCDOT. It was determined that a growth rate of 1.5 percent would be used from
the east end of the study area to east of US 176 (Broad River Road), 2.0 percent would be used
from US 176 (Broad River Road) to the east of SC 202, and a growth rate of 2.5 percent would be
used from SC 202 to the west. The existing truck percentages for the model were developed
utilizing classification counts along the mainline along with intersection counts along the
arterials. These inputs were combined to develop an Origin-Destination (OD) matrix for both
medium and heavy trucks. These truck volumes were then scaled up to 2040 volumes by the
same proportions as the overall volume growth.

The 2040 Build AM and PM TransModeler models for the 20-mile study area of 1-26 were
developed by modifying the 2040 No-Build models to incorporate the widening of I-26 in each
direction as well as the Preferred Alternatives for each interchange. Synchro was used to input
the recommended traffic signal timing information into the network for the arterial intersections.
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Each simulation was run for one hour with 30 minutes of seeding time to load the network. 10
repetitions were used for both the AM and PM peak periods.

The Basic Freeway Segment Analysis outputs for the existing conditions, 2040 No-Build
conditions, and the Preferred Alternative 1A Build conditions are provided in Appendix E and a
summary of results is shown in Table 12.

The widening of I-26 extends to Exit 85 to accommodate the projected increase in traffic volume
within the corridor. This widening will result in segment densities adjacent to Exit 85 in the 2040
Build condition being comparable to those in existing conditions.

The analysis results for the freeway segment analysis for the Existing Conditions, summarized in
Table 12, indicate the following:

e During the morning peak hour, all freeway segments operate at LOS B or better.
e During the afternoon peak hour, all freeway segments operate at LOS C or better.

With traffic volumes projected to increase within the corridor at an annual rate of 2.0 to 2.5
percent per year and if 1-26 is not widened, the increased volumes traveling on the existing
interstate during the 2040 No-Build conditions will result in increased density and reductions of
freeway segment LOS. However, due to unprocessed volume from upstream queuing, the No-
Build conditions may appear better than the Existing conditions in some locations.

e During the 2040 No-Build morning peak hour, the eastbound segment from Exit 85 to 91
is expected to operate at LOS F. All other segments are expected to operate at LOS C or
better.

e During the 2040 No-Build afternoon peak hour, the eastbound segment from Exit 85 to
91 is expected to operate at LOS F. All other segments are expected to operate at LOS C
or better.

The additional capacity provided by the construction of a third lane in each direction along I-26
will result in substantial improvement in LOS compared to the 2040 No-Build condition, with LOS
comparable to those experienced under existing conditions. The 2040 Build analysis results
indicate that:

e During the morning peak hour, all freeway segments operate at LOS C or better.
e During the afternoon peak hour, all freeway segments operate at LOS C or better.
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Table 12: Basic Freeway Segment Analysis TransModeler Results

Existing Conditions 2040 No Build Conditions 2040 Build Conditions
Segment AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

|Densityz Los* |Density2 Los |Density2 Los* |Density2 Los* | Density’ Los |Density2

1-26 Eastbound

Exit 82 to Exit 85 | B [BEER 20.0 204 N 256 201 P 29
Exit 85 to Exit 91 B 67 20.5 104.9 96 I 159 B 169

| 126westbound | ] 01 0|
Exit 91 to Exit 85 | B PFEERN ¢ BPIEAN B BEERAE B BRLEEE A RCEEEN B [TV
Exit 85 to Exit 82 B 52 B 22 Y 00 B i3 B 27 BB e

! Per Highway Capacity Manual 2010 criteria.

2 . .
Density expressed as passanger cars/per mile/per lane.

Table 13: Freeway Merge Analysis TransModeler Results

Existing Conditions 2040 No Build Conditions 2040 Build Conditions
Segment AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

Los |Densityz Los' |Density2 Los |Density2 Los* | Density’ Los | Density’ Los* | Density’

1-26 Eastbound

Exit 85 Loop On B o B s B ° B - Bl 0 B o

| i»westbwnd | 0 0 0] 00|
Exit 85 On ramp B s 127 B 2 B 11 Y : B s

! per Highway Capacity Manual 2010 criteria.

2 . .
Density expressed as passanger cars/per mile/per lane.
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Table 14: Freeway Diverge Analysis TransModeler Results

Existing Conditions 2040 No Build Conditions 2040 Build Conditions
Segment AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

10s* | Density’| 10s' | Density’| L0s' | Density’ | 10s' | Density? 10s' | Density? 10s' | Density?

1-26 Eastbound

Exit 85 B s 161 I 179 22 S

A s
etssloopori NN 133 [N 215 BECHE 130 D 12

tper Highway Capacity Manual 2010 criteria.

2 . .
Density expressed as passanger cars/per mile/per lane.
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The summary of the Ramp Merge Analyses results for the Build condition, compared to the
Existing and No-Build conditions, is shown in Table 13. The outputs for the Build conditions
analyses are provided in Appendix F.

The widening of I-26 to three lanes to the west side of Exit 85 will result in the Exit 85 merge
areas in the 2040 Build condition having densities comparable to those in existing conditions.

The analysis results for the ramp merge areas, summarized in Table 13, indicate the following:

Using the design hour volumes for the morning and afternoon peak hours, the analysis results
for the Existing conditions indicate that:

e During the morning peak hour, the Exit 85 eastbound and westbound ramp merge areas
operate at LOS B

e During the afternoon peak hour, the Exit 85 eastbound and westbound ramp merge areas
operate at LOS C or better

With traffic volumes projected to increase within the corridor for 2040 No-Build conditions and
if 1-26 is not widened, the increased traffic volumes traveling on the existing interstate capacity
will result in increased density and could reduce the merge area LOS. However, due to
unprocessed volume from upstream queuing, the No-Build conditions may appear better than
the Existing conditions in some locations.

e During the 2040 No-Build morning peak hour, the eastbound ramp merge at Exit 85 is
expected to operate at LOS D. The westbound ramp merge at Exit 85 is expected to
operate at LOS A.

e During the 2040 No-Build afternoon peak hour, the eastbound ramp merge at Exit 85 is
expected to operate at LOS D. The westbound ramp merge at Exit 85 is expected to
operate at LOS B.

The additional capacity provided by the construction of a third lane in each direction along 1-26
will result inimprovement in LOS compared to the 2040 No-Build condition, with LOS comparable
to those experienced under existing conditions. The 2040 Build analysis results indicate that:

e During the morning peak hour, the Exit 85 eastbound and westbound ramp merge areas
operate at LOS B or better.

e During the afternoon peak hour, the Exit 85 eastbound and westbound ramp merge areas
operate at LOS B.

The summary of the Ramp Diverge Analyses results for the Build conditions, compared to the
Existing and No-Build conditions, are shown in Table 14. The outputs for the Build conditions
analyses are also provided in Appendix F.
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The widening of 1-26 to three lanes to the west side of Exit 85 will result in the Exit 85 diverge
areas in the 2040 Build condition having densities comparable to those in existing conditions.

The analysis results for the ramp diverge areas, summarized in Table 14, indicate the following:

Using the design hour volumes for the morning and afternoon peak hours, the analysis results
for the Existing conditions indicate that:

e During the morning peak hour, the Exit 85 eastbound and westbound ramp diverge areas
operate at LOS B.

e During the afternoon peak hour, the Exit 85 eastbound and westbound ramp diverge
areas operate at LOS C or better.

With traffic volumes projected to increase within the corridor for 2040 No-Build conditions and
if 1-26 is not widened, the increased traffic volumes traveling on the existing interstate capacity
will result in increased density and could reduce the LOS at the diverge areas. However, due to
unprocessed volume from upstream queuing, the No-Build conditions may appear better than
the Existing conditions in some locations.

e During the morning peak hour, the Exit 85 eastbound and westbound ramp diverge areas
operate at LOS B

e During the afternoon peak hour, the Exit 85 eastbound and westbound ramp diverge
areas operate at LOS C or better

The additional capacity provided by the construction of a third lane in each direction along |-26
will result in improvement in LOS compared to the 2040 No-Build condition, with LOS
comparable to those experienced under existing conditions. The 2040 Build analysis results
indicate that:

e During the morning peak hour, the Exit 85 eastbound and westbound ramp diverge areas
operate at LOS C or better.

e During the afternoon peak hour, the Exit 85 eastbound and westbound ramp diverge
areas operate at LOS D and LOS B, respectively.
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VII. Interchange Justification

A policy statement for justifying the need for additional or modified access to the existing
sections of an Interstate System was first published in the Federal Register on October 22, 1990
entitled “Access to the Interstate System”. It was then modified and updated on February 11,
1998, on August 27, 2009 and on May 22, 2017. The objectives of this policy are to ensure that
all new or revised access points do not adversely impact the operations and safety of the
Interstate System, and all new or revised access points have been vetted through a systematic
evaluation process.

In order to explain the intent and requirements of this new policy, U. S. Department of
Transportation Federal Highway Administration published a Memorandum on May 22, 2017.
This FHWA Guide was followed in preparing the current Interchange Modification Report (IMR)
for the 1-26/Exit 85 Interchange in Newberry County, South Carolina.

Policy Point 1

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

The intent of the Policy Point 1 is to require detailed operational and safety analysis of the
relevant interstate segments and provide a comparison of the No-Build and Build conditions that
are anticipated to occur through the design year of the project.
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The analysis of the interstate facility and Exit 85 is an extension of the previous project-wide
traffic operations and safety analysis as summarized in the I-26 Widening Traffic Analysis Report
and the I-26 Widening Project MM 85 — MM 101 Traffic Safety Analysis Report.

The analysis of the interstate facility includes the portion of 1-26 between SC 773 interchange
(Exit 82) and the Columbia Avenue (S-32-48) interchange (Exit 91), including the proposed
modification of SC 202 interchange (Exit 85). The analysis was performed using methodologies
and procedures outlined in the Transportation Research Board’s Highway Capacity Manual and
used the HCS-2010 analysis and TransModeler simulation model software.

The analysis of the 2040 Build conditions of the Preferred Alternative (Alternative 1A) illustrates
that the project would not have any significant negative impact on the safety and on the
operation of the facilities within the project area. The analysis shows Interstate 26 mainline
operations and ramp merge/diverge areas are estimated to operate at LOS D or better during the
2040 morning and afternoon peak hours. Without the proposed improvement, the freeway
segments and ramp merge/diverge areas would operate between LOS A to LOS F during the 2040
No-Build morning peak hour, and between LOS B to LOS F during the 2040 No-Build afternoon
peak hour.

Exit 82, the interchange adjacent to Exit 85, is not expected to be modified as part of the 1-26
Widening project. Exit 91 (Columbia Avenue) is expected to be modified to provide a Diverging
Diamond Interchange. The DDI concept was evaluated and selected as the Preferred Alternative
in the Interchange Modification Report, 1-26 at S-48 (Columbia Avenue) Interchange
Improvements.

Exit 82 - SC 773 is located approximately 3.15 miles northwest of the Exit 85 interchange. Exit 91
- Columbia Avenue (S-32-48) is located approximately 5.85 miles southeast of the Exit 85
interchange. With interchange spacing exceeding 3 miles to the next adjacent interchange from
Exit 85, there are no anticipated operational concerns related to the spacing between
interchanges. Sufficient distance exists between upstream and downstream merging/diverging
areas at the adjacent interchanges to eliminate the influence of traffic movements within these
areas, and analysis shows the freeway segments are projected to operate at LOS D or better.

The Accident Analysis Report identifies rear end collisions and no collision with motor vehicle as
the most frequent types of crashes within the study area. The report also identifies driving too
fast for conditions as the main cause of rear end crashes. The presence of median barriers and
guardrail fences are noted as the first harmful event for no collision with motor vehicle crashes.
The Accident Analysis Report points out that the geometric conditions resulting from
merge/diverge areas of loop ramps seem to play a role in the frequency of the crashes and that
merging distance at on-ramps and diverging distances at off-ramps should be improved to SCDOT
standards where these standards are not already met. Study area hot spots along the interchange
arterials include frequent crashes at Exit 91 along Columbia Avenue at business driveways to the
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west of the eastbound off-ramp intersection. It is anticipated that access controls implemented
as part of the proposed Exit 91 DDI interchange improvement will address these concerns.

Modifying interchanges to eliminate loop ramps at Exit 85 may also reduce crashes on the
segments adjacent to the loop ramps. By replacing the substandard ramps and modifying the
existing interchange to meet current design standards, the proposed interchanges with SC 202
and with Columbia Avenue are anticipated to contribute to an improvement in traffic safety.

The Preferred Alternative (Alternative 1A) of the interchange design also provides space for the
construction of an additional travel lane in each direction along I-26. Altogether, these design
provisions would enhance the operational efficiency and safety of the corridor, thereby
increasing capacity and improving levels of service in the long term.

Pedestrian facilities are not incorporated into the design due to the rural nature of the
interchange area.

A conceptual signing plan is included in Appendix G.

Policy Point 2

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

The intent of the Policy Point 2 is to require implementation of an interchange design for the new
access that allows for all relevant movements for general purpose traffic, whenever feasible.

The existing SC 202 interchange is a partial cloverleaf interchange that provides for all traffic
movements. Because of its unconventional orientation, all ramps are located on the west side
of the interchange. Spacing between the existing ramps are short. In addition, two-way Meadow
Brook Road runs parallel to the westbound on-ramp and ties in SC 202 70 feet north of
westbound on-ramp and SC 202 intersection.
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As illustrated in the design concept for the Preferred Alternative, the proposed modification of
Exit 85 would continue to provide full access for all traffic movements. It would shift ramp
movements away from the two-way frontage roads directly to intersections with SC 202, and
provide ramps that meet or exceed current design standards, improving access to SC 202 and the
surrounding roadway network.
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INTERCHANGE MODIFICATION REPORT

1.0 EXECUTIVE SUMMARY

To obtain approval from the Federal Highway Administration (FHWA), the following Interstate 26
at S-48 (Columbia Avenue) Interchange Modification Report (IMR) was developed for the South
Carolina Department of Transportation (SCDOT). The I-26 at S-48 (Columbia Avenue) diamond
interchange is located at Exit 91 in Lexington County, South Carolina. The S-48 (Columbia
Avenue) portion of the interchange is just within the Town of Chapin limits, which is located
approximately 20 miles northwest of Columbia, SC.

The purpose of the project is to improve operational efficiency and safety of the existing
interchange and to accommodate future volumes. The current interchange design is
approaching capacity as a two-lane bridge along with no turn lanes to / from S-48 and is
functionally obsolete. Operation is expected to worsen with more daily traffic volumes based on
past census data indicating the population has been increasing by approximately twenty (20)
percent per decade since 1990. With this anticipated growth along with the recently approved
Chapin Technology Park and a planned commercial development north of the interchange,
modifications to the existing diamond interchange are needed.

The traffic analysis included the evaluation of Existing year 2014, Future year 2020, and Future
year 2040 traffic volumes during the AM and PM peak hours. The future year analyses included
a No-Build Alternative with the existing interchange / intersection layout and three Build
Alternatives:

1. Diverging Diamond Interchange

2. Partial Clover Leaf

3. Dual Roundabout

Geometric design improvements to the adjacent intersections to the interchange are also
addressed in this Interchange Modification Report (IMR). Plans to realign Crooked Creek Road
(S-232) , currently intersecting with the 1-26 Eastbound On Ramp, and Ellett Road (less than 50
feet from the 1-26 Westbound Ramps) are expected to be realigned directly with S-48
approximately 1000 feet to the south under signal control. This report focuses on the
interchange; however, plans are being conducted along S-48 (Columbia Avenue) to widen the
existing two-lane highway to five-lanes. Traffic volumes used in this IMR were referenced from
the S-48 (Columbia Avenue) Corridor Improvement Project Traffic Study dated October 17,
2016.

Adjacent interchanges Exit 85 (SC 202) and Exit 97 (US 176) were also studied even though
both interchanges are more than 5 miles from the study interchange. As expected, Exit 97 (14
miles from Columbia and more developed) carries more traffic than the Exit 85, which is rural
and 12 additional miles further away from Columbia. It should be noted, that there an I-26
widening project underway that extends from Exit 85 to Exit 101 which also includes
some interchange improvements.



Analysis using Synchro 9.1 indicated that interchange alternatives 1 and 2 operated at an
acceptable level-of-service (LOS) C; however, the diverging diamond interchange was selected
based its minimal right-of-way acquisition and impact to future development as opposed to other
study alternatives. The preferred alternative was also modeled using the microsimulation
software VISSIM 7.0. Alternative 3 (dual roundabouts) did not provide an acceptable level-of-
service (see Appendix N); therefore, it should be not be considered as a viable alternative.

Operation at Exit 97 (US 176 east of the study interchange) is expected to fail by 2040 with no
improvements to the interchange. Consideration for widening of 1-26 and a review of the
interchange is recommended to accommodate projected traffic volumes. Operation at Exit 85
(SC 202 west of the study interchange) is expected to operate an acceptable level-of-service
during the year 2040 with its existing design. Figure 15 summarizes the Level-of-Service and
delay for the projected 2040 preferred alternative.

This study recommends the best alternative to meet current and future surrounding area needs
for Lexington County, South Carolina. SCDOT will submit this report for a validation of
engineering and operational feasibility. Final approval of the IMR will be requested once all
National Environmental Policy Act (NEPA) requirements have been met.

[-26 at S-48 — Project No. P042383 — SCDOT -
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2.0 INTRODUCTION
21  BACKGROUND

Interstate 26 is a rolling four-lane East-West highway that is divided by a grassy median. The
study area for the proposed project begins at Exit 85 (SC 202) and ends at Exit 97 (US 176).
The interchange of emphasis in this report is Exit 91, which provides access to S-48 (Columbia
Avenue) in Chapin, South Carolina. S-48 is a two lane minor arterial with future widening plans
to accommodate future growth as part of this project. The approved Chapin Technology Park (a
phased 2019 and 2024 Build-out) is approximately 1 mile south of the interchange and the
planned commercial development just north of the interchange (northwest quadrant) was
included in the traffic projections. The existing interchange at S-48 currently has minor queuing
issues at the signalized I-26 westbound ramp and is expected to be over capacity based on the
projected annual growth in the area and the added traffic volumes from the two large
developments. The preferred alternative is to replace the existing diamond interchange design
with a diverging diamond interchange (DDI) and to realign Crooked Creek Road and Ellett Road
1000 feet south of interchange under signal control improving the access management of S-48.

2.2 SCOPE

This report focuses on traffic analysis of existing and future conditions and provides
recommendations for mitigating Level-of Service (LOS) and queuing. AECOM was tasked with
studying traffic conditions in the vicinity of the proposed project during the weekday AM and PM
peak hours for three scenarios:

= 2014 Existing: An analysis of existing conditions in the year 2014.

= 2020/2040 No-Build: An analysis of conditions in the years 2020 and 2040 with no
changes to the interchange.

= 2020/2040 Project Build-Out: An analysis of conditions in the years 2020 and 2040 if a
an interchange is modified, S-48 is widened to 5 lanes to the south, and Crooked Creek
Road and Ellett Road are realigned 1000 feet to the south.

This study includes an analysis of the existing adjacent interchanges to the east and west of the
proposed interchange modification of Exit 91. To the east is Exit 97 and to the west is Exit 85.

The scope of this interchange modification study included the following tasks:

1. Field visits to the study area were performed to collect data on the existing conditions
such as lane configurations/geometry and current traffic control measures. Traffic
counts and signal timing information at the interchanges were obtained from SCDOT.

2. Existing conditions of the interchanges were studied by utilizing the existing traffic
volumes. Levels of service of the intersections at each interchange were determined
using Synchro 9.1. 1-26 freeway and interchange on / off ramps (segments, merges, and
diverges, and off-ramps) were analyzed High Capacity Software 2010. VISSIM 7.0 was
also used to model the entire network.



3. Two future design years were examined in this report. Build and No-Build scenarios
were analyzed for the years 2020 and 2040. The No-Build scenario analyzed the
conditions in both design years in which no modifications were made to the interchange
or adjacent freeway and interchanges. The Build scenario analyzed the future
conditions in both build years if the interchange modification and widening of S-48
(Columbia Avenue) were constructed. Adjacent merge and diverge areas (freeway
segments, on-ramps, and off-ramps) were analyzed under the future design year
(2020/2040) conditions of the study area.

4. The future design year conditions were analyzed for three (3) different interchange
alternative scenarios. Adjacent merge and diverge areas (freeway segments, on-ramps,
and off-ramps) were analyzed under the future design year (2020/2040) conditions of the
study area. Only the preferred alternative was also modeled using VISSIM 7.0.

2.3 STUDY AREA

The study area is located in Lexington County, South Carolina. Specifically, the S-48 (Columbia
Avenue) Widening project is located in the Town of Chapin, South Carolina. The study area of
the IMR begins to the west of S-48 at Exit 85 of I1-26 and ends to the east at Exit 97. The
interchange of 1-26 at S-48 is Exit 91. 1-26 is an east-west four (4) lane freeway with two (2)
travel lanes in each direction. The location of the project is shown in Figure 1A and FigurelB.

*

Figure 1A — Project Location
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Figure 1B - Interchange Study Area
2.4 PURPOSE AND NEED STATEMENT

The purpose of this IMR is to study the impact of the modification of the interchange at Exit 91
on |-26 near Chapin, South Carolina. Chapin is located in Lexington County, northwest of
Columbia. The population of Lexington County has been steadily increasing. In the 1990
Census, the population of Lexington County was 167,611. This grew to 216,014 (28.9%
increase) in the 2000 Census and then reached 262,391 (21.5% increase) in 2010. Due to
continual and anticipated growth in the area, improvements to the existing roadway network
should be reviewed. This report is aimed at the potential improvements to the interchange from
[-26 to Columbia Avenue in Chapin. The existing interchange is currently over capacity and the
Frontage Road connection with S-48 and Crooked Creek Road connection with the 1-26 EB On
Ramp should be realigned for safety to meet SCDOT's latest criteria for access management.
With new developments and construction in Chapin, such as the S-48 (Columbia Avenue)
widening, there is a need for to modify the interchange to be able to accommodate this growth
in terms of both capacity and safety.
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2.5 EXISTING CONDITIONS FOR STUDY AREA

Currently S-48 is a 2-lane undivided minor arterial roadway with a 35 mile per hour (mph)
posted speed limit that runs from US 76 at its intersection with S-51 (Amick Ferry Road) to the I-
26 interchange. In the study area, 1-26 is a 4-lane divided freeway with a 70 mph posted speed
limit running in the east-west direction.

The AM peak hour studied was from 7:30-8:30 AM and the PM peak hour was from 4:45 — 5:45
PM based on the peak hour turning movement traffic counts. Heavy truck percentage for the
peak hours varied; however, 4% was used for I-26 and 2% was used on the other studied
roadways. It should be noted that SCDOT records indicate the daily heavy truck percentage on
S-48 is 7% while 1-26 is approximately 15%. Descriptions of the interchanges and a complete
list of the study area are described below and shown in Figure 2:

1. 1-26 Eastbound Ramps at S-48
2. 1-26 Westbound Ramps at S-48
3. 1-26 Eastbound Ramps at SC 202
4. 1-26 Westbound Ramps at SC 202
5. 1-26 Eastbound Ramps/ Exxon Driveway at US 176
6. 1-26 Westbound Ramps at US 176
Exit 85

Approximately 6 miles to the west of Exit 91 on 1-26 is Exit 85, a folded diamond/partial
cloverleaf interchange. This interchange provides access to SC 202, a north-south 2-lane
undivided roadway with a bridge over 1-26. The eastbound off-ramp from 1-26 is a stop
controlled intersection where vehicles have the ability to turn left or right on to SC 202. The
westbound off-ramp also has a stop controlled left turn onto SC 202 while the right turn from the
ramp is yield controlled. A frontage road (Meadow Brook Road), less than 100 feet north of the
I-26 westbound ramps, runs parallel to 1-26 westbound, which is accessible from SC 202.

Exit 91
The interchange that intersects with S-48 is Exit 91 as a diamond interchange. This interchange

provides access to S-48, which leads directly into Chapin. The eastbound off-ramp provides
stop controlled access to S-48. The westbound off-ramp is signalized at the intersection with S-
48. A frontage road (Ellett Road) intersects with S-48 approximately 50 feet to the southwest of
the eastbound off-ramp. This road runs parallel to I-26 eastbound to the west of S-48. The
eastbound on-ramp has access to Crooked Creek Road located on the ramp. There are
multiple fast food restaurants and gas stations located west of the interchange on S-48.

Exit 97
Approximately 6 miles to the east of Exit 91 on 1-26 is Exit 97. This interchange is a partial
cloverleaf design for I-26 westbound and eastbound on ramp movements. The interchange
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provides access to US 176, which has access to many residential developments near the
interstate. The eastbound off-ramp leads to an intersection with US 176 that is stop controlled
coming off the ramp. In addition to the intersection with US 176, the ramp intersects with Rauch
Metz Road about half the distance between 1-26 and US 176. Traffic traveling from Rauch Metz
Road has the option to turn left to access the on-ramp to |-26 eastbound or turn right and head
toward the intersection with US 176. The |-26 eastbound loop on-ramp also provides for
vehicles to turn left onto Rauch Metz Road.

The 1-26 westbound off-ramp intersects with US 176 at a signalized intersection. Through and
left turn lane traffic approach the signal while the right turning traffic approaches a yield before
continuing onto US 176. There is a driveway leading to a shopping center (Broad River Village)
across from the off/on ramps at the signalized intersection.

I-26 at S-48 — Project No. P042383 — SCDOT
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3.0 OPERATIONAL ANALYSIS
3.1  ANALYSIS METHODOLOGY

The highway capacity analyses performed are based on methodologies from the Highway
Capacity Manual (HCM 2010). Traffic modeling software used in the capacity analyses were
Synchro 9.1 and SimTraffic 9.0, (Build 908, Rev 56), and VISSIM 7.0 for intersection analyses.

The traffic carrying ability of a roadway is described by levels of service (LOS) that range from
LOS Ato LOS F. LOS A represents unrestricted maneuverability and operating speeds. LOS B
represents reduced maneuverability and operating speeds. LOS C represents restricted
maneuverability and operating speeds closer to the speed limit. LOS D represents severely
restricted maneuverability and unstable, low operating speeds. LOS E represents operating
conditions at or near the capacity level. LOS F represents breakdown conditions characterized
by stop and go travel. A visual representation of each LOS is shown below.

The Highway Capacity Manual (HCM) 2010 defines LOS at an unsignalized intersection by
average control delay per vehicle, which includes initial deceleration delay, queue move-up
time, stopped delay, and final acceleration delay. Several factors affect the controlled delay for
unsignalized intersections, such as availability and distribution of gaps in the conflicting traffic
stream, critical gaps, and follow-up time for a vehicle in the queue. The Highway Capacity
Manual explains that drivers perceive that a signalized intersection is designed to carry higher
traffic volumes and therefore expect to experience greater delays at signalized intersections.
Unsignalized intersections are assigned a LOS for each minor movement. Typically, LOS C is
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considered the minimum acceptable level of service at an intersection for a suburban area.
Table 1 presents LOS thresholds for unsignalized intersections.

Table 1: LOS Thresholds for Unsignalized Intersections

Level of Service Average Control Delay (sec/veh)

<10.0
>10.0 and <15.0
>15.0 and < 25.0
>25.0and < 35.0
>35.0 and <50.0
>50.0

TmMmOO®@>

LOS for a signalized intersection is defined in terms of average control delay per vehicle, which
is composed of initial deceleration delay, queue move-up time, stopped delay, and final
acceleration delay. A single LOS describes a signalized intersection. Table 2 presents LOS
thresholds for signalized intersections.

Table 2: LOS Thresholds Signalized Intersections

Level of Service Average Control Delay (sec/veh)

<10.0
>10.0 and < 20.0
>20.0 and < 35.0
>35.0 and < 55.0
>55.0 and < 80.0
>80.0

TmMmOOm®™>
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A basic freeway segment can be characterized by three performance measures: density in
terms of passenger cars per mile per lane, speed in terms of mean passenger-car speed, and
volume to capacity (v/c) ratio. Each of these measures is an indication of how well traffic flow is
being accommodated by the freeway. The measure used to provide an estimate of level of
service is density. Table 3 defines the traffic density conditions at each level of service.

Traffic flow within a basic freeway segment can vary greatly depending on the conditions
constricting flow at upstream and downstream bottleneck locations. Bottlenecks can be created
by ramp merges or weaving segments, lane drops, maintenance and construction activities,
accidents, and objects in the roadway.

Table 3: LOS Thresholds for Freeway Segments

Level of Service Density Range (pc/mi/ln

<11.0
>11.0and <18.0
>18.0 and < 26.0
>26.0 and < 35.0
>35.0 and < 45.0
>45.0

TmMmOOm@>

A ramp is a length of roadway providing an exclusive connection between two highway facilities.
On freeways, all entering and exiting maneuvers take place on ramps that are designed to
facilitate smooth merging of on-ramp vehicles into the freeway traffic stream and smooth
diverging of off-ramp vehicles from the freeway traffic stream onto the ramp.

A ramp consists of three geometric elements of interest: the ramp-freeway junction, the ramp
roadway, and the ramp street junction. The ramp freeway junction is typically designed to
permit high-speed merging and diverging with varying acceleration and deceleration lanes.
Ramp roadways can vary between locations in terms of number of lanes, design speeds,
grades, and horizontal curvature.  The design of ramp roadways is seldom a source of
operational difficulty unless a traffic incident causes disruption along the length of the ramp.
Ramp-street terminal problems can cause queuing along the length of ramp, but this is
generally not related to the design of the ramp roadway. Table 4 defines the traffic density
conditions at each level of service.

I-26 at S-48 — Project No. P042383 — SCDOT 15
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Table 4: LOS Thresholds for Merge / Diverge Areas

Level of Service Density Range (pc/mi/ln

<10.0

> 10.0 and < 20.0

> 20.0 and < 28.0

> 28.0 and < 35.0

> 35.0

Demand Exceeds Capacity

TMOOm@>

TRAFFIC VOLUMES

Traffic volumes were for this IMR were referenced from the S-48 (Columbia Avenue) Corridor
Improvement Project Traffic Study dated 10-17-16. In summary, the 2014 existing traffic
volumes were grown at a linear rate of 1.25% to obtain the base Opening Year (2020) and
Design Year (2040) traffic projections. After these projections were complete, a traffic study for
the Chapin Technology Park and Chapin Commerce Village Development became available.
These two developments are significant in size and impact the S-48 corridor and interchange.
At the direction of Lexington County and SCDOT, additional traffic volumes were added to the
base volumes to be conservative and to better estimate the turning movement volumes to / from
S-48. Additional volumes were generated using:

Chapin Technology Park (120 acre industrial park, 450 single family houses, and
350,000 SF of commercial). Based on the final traffic study submitted and approved by
SCDOT on October 13, 2015 for the Chapin Technology Park, the opening year is 2019.
These new trips were added to the Opening Year (2020). The Chapin Technology Park
is not expected to be complete until 2024 as these trips at full build-out were added to
the Design Year (2040). The Technology Park is located north of Columbia Avenue
near Woodthrush Road.

Chapin Commerce Village (132,000 SF Specialty Retail, 8,350 SF Quality Restaurant,
8,350 SF General Office, 4,500 SF Fast Food Restaurant with Drive-Through, 8,350
High Turn-Over (Sit-Down) Restaurant, 4,050 SF Fast Food Restaurant with Drive-
Through, 4,950 SF Convenience Market with Gasoline Pumps, 8,350 SF Quality
Restaurant, 120 Room Hotel, 8,350 Quality Restaurant, and 4,050 SF General Office
Building ). This development has not had a traffic study and is only in the early planning
stages. Itis located just east of I-26 along S-48 (Columbia Avenue).

A complete memo describing the methodology with traffic figures can be referenced in
Appendix A.
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The memo does not provide volumes along 1-26, therefore, AECOM used an 1-26 traffic count
located just east Exit 91 and determined other sections along [-26 in the study area by
balancing with the known ramp volumes at Exit 85 and Exit 97. The raw traffic counts are
located in Appendix B. Finalized traffic volumes (balanced) for all study scenarios are
displayed in Figures 3-9.

3.3 CRASH ANALYSIS

Crash data collected over the last 3.4 years show low crash rates along |-26 within the Exit 91
interchange area. There was a total 40 crashes with 75 percent of the crashes consisting of
either running off the road or rear end. Of the 40 crashes, 8 people were injured with 1 fatality.
The one fatality appears to be pedestrian related occurring during the dusk hours. The crash
data also indicates that there were 8 rear-end collisions between the on / off ramps (stack 6)
over the 3.4 year period which may be attributed to queuing from the westbound off-ramp
extending onto the interstate. Crash summaries can be found in Appendix C.

The preferred Alternative Diverging Diamond Interchange design is not expected change the
existing diamond interchange as the ramp design and number of lanes on the freeway are
expected to remain the same. A modification to the S-48 interchange is not expected to have a
significant adverse effect on safety on I-26 but is expected to improve the safety on S-48 at the
ramps with the fewer conflict points.

I-26 at S-48 — Project No. P042383 — SCDOT
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3.4 EXISTING 2014 TRAFFIC ANALYSIS

The results of the Existing 2014 intersection analysis using Synchro 9.1 indicate that S-48 at I-
26 eastbound ramp is currently operating LOS D in the AM Peak hour and LOS E during PM for
the minor street approaches. The westbound off ramp under signal control is operating at LOS
B; however, queues from the signal may extend onto I-26.

Table 5 summarizes the LOS and delay for each of study intersections with detailed Synchro
reports found in Appendix D.

Table 5: Existing 2014 Intersection LOS and Delay

HCM 2010
Level of Control Delay
Traffic Service (secl/veh)
(LOS)

AM PM AM PM

Intersection Control Approach

Exit 91 (I-26 at S-48)

I-26 Eastbound Off Ramp / . . WB (AM)*
1 Crook Creek Road at S-48 Unsignalized EB (PM)* D E 28.4 a2.1
I-26 Westbound Ramps . .
2 at S-48 Signalized - B B 11.7 19.1

*Since vehicles from Crooked Creek Road can access the I-26 eastbound on ramp to S-48 (Columbia
Avenue), the worst of the two minor approaches was reported.
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The results of the Existing 2014 Freeway / Merge / Diverge analysis using Highway Capacity
Software (HCS) 2010 indicate that just east of Exit 97 (US 176), 1-26 is operating at LOS D in
the AM peak hour (eastbound) and during the PM peak hour (westbound). All other freeway
segment / merge / diverge analyses are operating at LOS C or better.

Table 6 summarizes the LOS and density for each merge / diverge area with detailed HCS
reports found in Appendix E.

Table 6: Existing 2014 Freeway / Merge / Diverge LOS and Density

Levelor  Densiv

Approach Description Service (LOS) (imti)
AM PM AM PM

Freeway Segment
West of Exit 85 A B 9.4 11.3
Between Exit 85 and Exit 91 A B 10.6 11.0
Eastbound Between Exit 91 and Exit 97 B B 156 | 14.2
East of Exit 97 D C 30.0 194
East of Exit 97 B D 11.6 26.4
Between Exit 91 and Exit 97 A B 9.4 14.7
Westbound Between Exit 85 and Exit 91 A A 6.7 10.0
West of Exit 85 A A 7.0 9.5
Merge Area
EB Exit 85 On-Ramp B B 15.2 15.9
Eastbound EB Exit 91 On-Ramp B B 13.7 12.2
EB Exit 97 On-Ramp C B 25.4 17.5
WB Exit 97 On-Ramp A B 7.4 13.6
Westbound WB Exit 91 On-Ramp A A 5.5 9.4
WB Exit 85 On-Ramp B B 10.3 13.3
Diverge Area

EB Exit 85 Off-Ramp B B 12.8 15.2
Eastbound EB Exit 91 Off-Ramp A A 9.1 9.7
EB Exit 97 Off-Ramp B B 15.3 135
WB Exit 97 Off-Ramp A C 8.2 24.1
Westhound WB Exit 91 Off-Ramp A B 5.3 12.2
WB Exit 85 Off-Ramp A B 9.3 135

Figure 10 shows the LOS for the Existing 2014 conditions.
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3.5 NO-BUILD 2020 TRAFFIC ANALYSIS

The 2020 No-Build scenario analyzes the conditions if there were no improvements made to the
interchange. The results of the No-Build 2020 intersection analysis using Synchro 9.1 indicate
that S-48 at I-26 is expected to operate at LOS F in the AM and PM peak hours.

Table 7 summarizes the LOS and delay for each of study intersections with detailed Synchro
reports found in Appendix F.

Table 7: No-Build 2020 Intersection LOS and Delay

HCM 2010
Level of Control Delay
Traffic Service (secl/veh)

Intersection Approach

Control (LOS)

AM PM AM PM

Exit 91 (I-26 at S-48)

[-26 Eastbound Off Ramp / . . WB (AM)*
L Crook Creek Road at S-48 Unsignalized EB (PM)* F F 900+ 900+
[-26 Westbound Ramps . .
2 at S-48 Signalized - F F 126.0 | 433.7

*Since vehicles from Crooked Creek Road can access the I-26 eastbound on ramp to S-48 (Columbia
Avenue), the worst of the two minor approaches was reported.
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The results of the 2020 No-Build Freeway / Merge / Diverge analysis using Highway Capacity
Software (HCS) 2010 indicate that just east of Exit 97 (US 176), I-26 is expected to operate at
LOS E in the AM peak hour (eastbound) and during the PM peak hour (westbound). In addition
the 1-26 eastbound merge area from Exit 97 is expected to operate at LOS D along with the 1-26
westbound diverge area during the PM peak hour. All other freeway segment / merge / diverge
analyses are operating at LOS C or better.

Table 8 summarizes the LOS and density for each merge / diverge area with detailed HCS
reports found in Appendix G.

Table 8: No-Build 2020 Freeway / Merge / Diverge LOS and Density

HCM 2010 Density
Level of .

Approach Description Service (LOS) (imti)

AM PM AM PM
Freeway Segment
West of Exit 85 A B 10.9 135
Between Exit 85 and Exit 91 B B 12.1 13.2
Eastbound Between Exit 91 and Exit 97 C C 20.1 20.3
East of Exit 97 E D 40.9 27.6
East of Exit 97 B E 15.9 38.4
Between Exit 91 and Exit 97 B C 13.5 20.5
Westbound Between Exit 85 and Exit 91 A B 7.9 11.9
West of Exit 85 A B 8.2 115
Merge Area
EB Exit 85 On-Ramp B B 17.0 18.3
Eastbound EB Exit 91 On-Ramp B B 18.0 18.2
EB Exit 97 On-Ramp D C 30.8 24.3
WB Exit 97 On-Ramp B B 12.1 19.6
Westhound WB Exit 91 On-Ramp A B 6.9 11.6
WB Exit 85 On-Ramp B B 11.7 15.5
Diverge Area

EB Exit 85 Off-Ramp B B 14.7 18.0
Eastbound EB Exit 91 Off-Ramp B B 111 12.5
EB Exit 97 Off-Ramp C C 20.3 20.6
WB Exit 97 Off-Ramp B D 13.6 31.6
Westbound WB Exit 91 Off-Ramp B B 10.6 18.8
WB Exit 85 Off-Ramp B B 10.8 16.0

Figure 11 shows the LOS for the No-Build 2020 conditions.
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3.6 NO-BUILD 2040 TRAFFIC ANALYSIS

The 2040 No-Build scenario analyzes the conditions if there were no improvements made to the
interchange. The results of the No-Build 2040 intersection analysis using Synchro 9.1 indicate
that S-48 at I-26 is expected to continue to operate at LOS F in the AM and PM peak hours.
Table 9 summarizes the LOS and delay for each of study intersections with detailed Synchro
reports found in Appendix H.

Table 9: No-Build 2040 Intersection LOS and Delay
HCM 2010
Level of Control Delay
Traffic Approac Service (sec/veh)

Intersection Control h (LOS)

AM  PM AM PM

Exit 91 (I-26 at S-48)

I-26 Eastbound Off Ramp / . . WB (AM)*
1 Crook Creek Road at S-48 Unsignalized EB (PM)* F F 900+ 900+
[-26 Westbound Ramps . .
2 at S-48 Signalized - F F 247.4 900+

*Since vehicles from Crooked Creek Road can access the 1-26 eastbound on ramp to S-48 (Columbia
Avenue), the worst of the two minor approaches was reported.
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The results of the 2040 No-Build Freeway / Merge / Diverge analysis using Highway Capacity
Software (HCS) 2010 indicate that just east of Exit 97 (US 176), |-26 is expected to operate at
LOS F in the AM and PM peak hours. Between Exit 91 and Exit 97, the freeway is expected to
operate at LOS D in the AM peak hour (eastbound) and PM peak hour (westbound). The PM
hour diverge at Exit 91 is also LOS D. In addition the I-26 eastbound merge area from Exit 97 is
expected to operate at LOS F along with the 1-26 westbound diverge area during the PM peak
hour. All other freeway segment / merge / diverge analyses are operating at LOS C or better.

Table 10 summarizes the LOS and density for each merge / diverge area with detailed HCS

reports found in Appendix I.

Table 10: No-Build 2040 Freeway / Merge / Diverge LOS and Density

Levelor  Demsity

Approach Description Service (LOS) (pedmi)
AM PM AM PM

Freeway Segment
West of Exit 85 B C 15.8 19.5
Between Exit 85 and Exit 91 B C 17.5 19.1
Eastbound Between Exit 91 and Exit 97 D D 31.3 | 330
East of Exit 97 F F 105.3 50.3
East of Exit 97 C F 23.3 91.3
Between Exit 91 and Exit 97 C D 19.5 324
Westbound Between Exit 85 and Exit 91 B B 111 | 171
West of Exit 85 B B 11.5 16.5
Merge Area
EB Exit 85 On-Ramp C C 23.0 24.7
Eastbound EB Exit 91 On-Ramp C C 26.2 27.2
EB Exit 97 On-Ramp F F 42.0 34.7
WB Exit 97 On-Ramp B D 18.6 28.3
Westbound WB Exit 91 On-Ramp B B 10.6 17.4
WB Exit 85 On-Ramp B C 15.6 21.3
Diverge Area

EB Exit 85 Off-Ramp C C 20.9 25.1
Eastbound EB Exit 91 Off-Ramp B B 17.8 195
EB Exit 97 Off-Ramp D D 29.7 30.7
WB Exit 97 Off-Ramp C F 21.5 44.2
Westhound WB Exit 91 Off-Ramp B D 17.7 28.3
WB Exit 85 Off-Ramp B C 15.0 22.5

Figure 12 shows the LOS for the 2040 No-Build Conditions
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3.7 BUILD 2020 TRAFFIC ANALYSIS

The 2020 Build scenario analyzes the conditions for three-interchange alternatives at Exit 91.
For all three Alternatives, the following changes were included in the 2020 Build scenario:

= A New Frontage Road approximately 1000 feet to the south of the 1-26 eastbound ramps
was included to carry the traffic of the proposed Chapin Technology Park. The new
Frontage Road was assumed to be a signalized intersection.

= Ellet Road (old frontage road) was removed in the Build scenario. In the Build scenario,
Ellet Road traffic redistributed and added to the New Frontage Road traffic.

= Crooked Creek Road was realigned to connect to the New Frontage Road intersection
with S-48. In the Build scenario, it will not have direct access to the I-26 EB on ramp.
Crooked Creek Road traffic was redistributed and added to the Frontage Road traffic.

The results of the Build 2020 analysis using Synchro 9.1 indicate that two of three alternatives
are expected to operate at LOS C of better. Alternative 1 (DDI) is expected to have signals at
both ramps; therefore, the LOS is balanced at both intersections to obtain proper signals timing.
Alternative 2 (Partial Cloverleaf) has an expected LOS A at the 1-26 eastbound ramps because
no signal is recommended at the 1-26 westbound ramps and signal can operate independently.
Alternative 3 (Dual Roundabouts) is expected to operate at LOS F for the westbound ramps
during the PM peak hour; therefore, it should not be considered as a viable alternative.

Table 11 summarizes the LOS and delay for each of study intersections with detailed Synchro
reports found in Appendix J and K. Detailed Sidra output reports are found in Appendix N.

Table 11: Build 2020 Intersection LOS and Delay

HCM 2010
Level of Control Delay
Traffic Service (sec/veh)

Intersection Approach

Control (Xe)S))

AM  PM AM PM

Exit 91 (I-26 at S-48) — Diverging Diamond Interchange — Alt 1

1 [-26 Eastbound Ramps at S-48 Signalized - C C 20.9 22.3
21 [-26 WB Ramps at S-48 Signalized - B C 17.2 23.6
22 S-48 at 1-26 WB Off Ramp Signalized - C B 20.5 16.9

Exit 91 (I-26 at S-48) — Partial Cloverleaf — Alt 2

1 [-26 Eastbound Ramps at S-48 Signalized - A A 4.1 4.7

2 S-48 at 1-26 WB Off Ramp Unsignalized WB B C 12.7 19.8

The results of the 2020 Build Freeway / Merge / Diverge analysis using Highway Capacity
Software (HCS) 2010 indicate that just east of Exit 97 (US 176), |-26 is expected to operate at
LOS E in the AM peak hour (eastbound) and during the PM peak hour (westbound). In addition

[-26 at S-48 — Project No. P042383 — SCDOT




Mwm_

the I-26 eastbound merge area from Exit 97 is expected to operate at LOS D along with the 1-26
westbound diverge area during the PM peak hour. All other freeway segment / merge / diverge
analyses are operating at LOS C or better.

Table 12 summarizes the LOS and density for each merge / diverge area with detailed HCS
reports found in Appendix G.

Table 12: Build 2020 Freeway / Merge / Diverge LOS and Density

Vevelor  Densiv

Approach Description Service (LOS) (imti)
AM PM AM PM

Freeway Segment
West of Exit 85 A B 10.9 135
Between Exit 85 and Exit 91 B B 12.1 13.2
Eastbound Between Exit 91 and Exit 97 C C 20.1 20.3
East of Exit 97 E D 40.9 27.6
East of Exit 97 B E 15.9 38.4
Between Exit 91 and Exit 97 B C 13.5 20.5
Westbound Between Exit 85 and Exit 91 A B 79 | 119
West of Exit 85 A B 8.2 11.5
Merge Area
EB Exit 85 On-Ramp B B 17.0 18.3
Eastbound EB Exit 91 On-Ramp B B 18.0 18.2
EB Exit 97 On-Ramp D C 30.8 24.3
WB Exit 97 On-Ramp B B 12.1 19.6
Westbound WB Exit 91 On-Ramp A B 6.9 11.6
WB Exit 85 On-Ramp B B 11.7 15.5
Diverge Area

EB Exit 85 Off-Ramp B B 14.7 18.0
Eastbound EB Exit 91 Off-Ramp B B 111 12.5
EB Exit 97 Off-Ramp C C 20.3 20.6
WB Exit 97 Off-Ramp B D 13.6 31.6
WB Exit 91 Off-Ramp — Alt 1 B B 10.6 18.8
Westhound WB Exit 91 Off- Ramp — Alt 2 B B 10.6 16.3
WB Exit 91 Off Loop Ramp — Alt 2 A B 9.0 18.8
WB Exit 85 Off-Ramp B B 10.8 16.0

Figure 13 and 14 shows the LOS for the 2020 Build Conditions for Alternative 1 and 2.
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3.8 BUILD 2040 TRAFFIC ANALYSIS

The 2040 Build scenario analyzes the conditions for three-interchange alternatives at Exit 91.
For three Alternatives, the following changes were included in the 2040 Build scenario:

= A New Frontage Road approximately 1000 feet to the south of the 1-26 eastbound ramps
was included to carry the traffic of the proposed Chapin Technology Park. The new
Frontage Road was assumed to be a signalized intersection.

= Ellet Road (old frontage road) was removed in the Build scenario. In the Build scenario,
Ellet Road traffic redistributed and added to the New Frontage Road traffic.

= Crooked Creek Road was realigned to connect to the New Frontage Road intersection
with S-48. In the Build scenario, it will not have direct access to the I-26 EB on ramp.
Crooked Creek Road traffic was redistributed and added to the Frontage Road traffic.

The results of the Build 2040 analysis using Synchro 9.1 indicate that two of three alternatives
are expected to operate at LOS C of better. Alternative 1 (DDI) is expected to have signals at
both ramps; therefore, the LOS is balanced at both intersections to obtain proper signals timing.
Alternative 2 (Partial Cloverleaf) has an expected LOS A at the 1-26 eastbound ramps because
no signal is recommended at the 1-26 westbound ramps and signal can operate independently.
Alternative 3 (Dual Roundabouts) is expected to operate at LOS F for the westbound ramps
during the PM peak hour; therefore, it should not be considered as a viable alternative.

Table 13 summarizes the LOS and delay for each of study intersections with detailed Synchro
reports found in Appendix L and M. Detailed Sidra output reports are found in Appendix N.

Table 13: Build 2040 Intersection LOS and Delay

HCM 2010
Level of Control Delay
Traffic Service (sec/veh)

Intersection Approach

Control (Xe)S))

AM  PM AM PM

Exit 91 (I-26 at S-48) — Diverging Diamond Interchange — Alt 1

1 [-26 Eastbound Ramps at S-48 Signalized - C C 24.3 25.1
21 [-26 WB Ramps at S-48 Signalized - C C 26.6 29.2
22 S-48 at I-26 WB Off Ramp Signalized - B B 194 16.9

Exit 91 (I-26 at S-48) — Partial Cloverleaf — Alt 2

1 [-26 Eastbound Ramps at S-48 Signalized - A A 4.2 5.0

2 S-48 at 1-26 WB Off Ramp Unsignalized WB B C 13.3 21.0

The results of the 2040 Build Freeway / Merge / Diverge analysis using Highway Capacity
Software (HCS) 2010 indicate that just east of Exit 97 (US 176), |-26 is expected to operate at
LOS F in the AM and PM peak hours. Between Exit 91 and Exit 97, the freeway is expected to
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operate at LOS D in the AM peak hour (eastbound) and PM peak hour (westbound). The PM
hour diverge at Exit 91 is also LOS D. In addition the 1-26 eastbound merge area from Exit 97 is
expected to operate at LOS F along with the I-26 westbound diverge area during the PM peak
hour. All other freeway segment / merge / diverge analyses are operating at LOS C or better.

Table 14 summarizes the LOS and density for each merge / diverge area with detailed HCS
reports found in Appendix I.

Table 14: Build 2040 Freeway / Merge / Diverge LOS and Density

Levelor  Densiv

Approach Description Service (LOS) (it
AM PM AM PM

Freeway Segment
West of Exit 85 B C 15.8 19.5
Between Exit 85 and Exit 91 B C 17.5 19.1
Eastbound Between Exit 91 and Exit 97 D D 31.3 | 330
East of Exit 97 F F 105.3 50.3
East of Exit 97 C F 23.3 91.3
Between Exit 91 and Exit 97 C D 195 32.4
Westbound Between Exit 85 and Exit 91 B B 111 | 171
West of Exit 85 B B 11.5 16.5
Merge Area
EB Exit 85 On-Ramp C C 23.0 24.7
Eastbound EB Exit 91 On-Ramp C C 26.2 27.2
EB Exit 97 On-Ramp F F 42.0 34.7
WB Exit 97 On-Ramp B D 18.6 28.3
Westbound WB Exit 91 On-Ramp B B 10.6 17.4
WB Exit 85 On-Ramp B C 15.6 21.3
Diverge Area

EB Exit 85 Off-Ramp C C 20.9 25.1
Eastbound EB Exit 91 Off-Ramp B B 17.8 195
EB Exit 97 Off-Ramp D D 29.7 30.7
WB Exit 97 Off-Ramp C F 21.5 44.2
WB Exit 91 Off-Ramp — Alt 1 B D 17.7 28.3
Westhound WB Exit 91 Off- Ramp — Alt 2 B A 10.6 6.7
WB Exit 91 Off Loop Ramp — Alt 2 B C 16.1 25.8
WB Exit 85 Off-Ramp B C 15.0 22.5

Figure 15 and 16 shows the LOS for the 2040 Build Conditions for Alternative 1 and 2.
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4.0 VISSIM ANALYSIS

Simulation modeling is a very useful tool for designing improvements to the roadway system. It
enables engineers and planners to predict and compare the outcomes of both No-Build and
Build alternatives. For this project VISSIM 7.0 software was selected for the traffic operational
analysis due to its powerful multi-model modeling capabilities. VISSIM is stochastic traffic
simulation software that uses the psycho-physical driver behavior model developed by R.
Wiedemann. It combines a perceptual model of the driver with a vehicle model. Every driver
with his or her specific behavior characteristics is assigned to a specific vehicle. As a result, the
driver behavior corresponds to the technical capabilities of his vehicle. In addition, the optional
3D visualization capability makes it easier to visualize the traffic flow patterns in the corridor. As
a result the analyst can see the issues in the model and propose the appropriate solution

4.1 MODEL DEVELOPMENT

The following subsections summarize the data collection, field observations, traffic assignment,
and other relevant inputs that were required for the development of the VISSIM models. First,
the existing condition models were developed and calibrated, which then served as the base for
the development of the future year No-Build and Build model networks.

4.1.1 Geometric Data

To assist in coding of the model network, aerial photography was obtained using VISSIM 7’s
built-in Bing Maps aerial feature. In addition, Google Maps was also used to for the geometrical
information of the study corridor. Lane configurations were initially taken from the aerial pictures
and confirmed with the field observations.

Grades (gradient) are an important element of the microsimulation models as they directly
impact the vehicle acceleration and deceleration parameters. It is particularly very important for
a heavy truck’s acceleration and deceleration travelling at the higher speed. The field
observations data suggested that grades are very slight in the study area. The study team
utilized United States Geological Survey (USGS)! data to obtain grades for the model
segments.

4.1.2 Traffic Control Data
4.1.2.1 Signal Controllers

VISSIM can model signalized intersections using either the built-in fixed-time control or various
other external signal control logic formats. Among the available external logic formats is the
Ring Barrier Controller (RBC), which was used in this model at the signalized intersection. The
settings on this controller type are saved to an external data file with the extension *.rbc.

! http://viewer.nationalmap.gov/basic/
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It should be noted that in the 2014, 2020 No-Build and 2040 No-Build scenarios the signals
were coded as RBC — Actuated Uncoordinated.

For the 2020 and 2040 Build AM and PM scenarios, the signals on S-48 (Columbia Avenue)
interchange (DDI) were coded as RBC- Actuated Coordinated. In addition, the signal at 1-26 WB
On & Off Ramps and US-176 are coded as Actuated Uncoordinated.

4.1.2.2 Signal Timings

Traffic signal timing plans for the two signalized intersections; I-26 westbound On-Off Ramps &
Columbia Avenue intersection and 1-26 WB On-Off Ramps & Columbia Avenue intersection
were obtained from the South Carolina Department of Transportation. However, the plans only
had minimum, maximum, yellow, red times and phase information. Based on this, 2014 AM and
PM peak hour Synchro models were developed and optimized to calculate the splits and cycle
lengths. Split and cycle length information was entered into the VISSIM models.

Similarly, 2020 and 2040 AM and PM peak hour No-Build and Build synchro models were
developed to obtain the signal timing information, which was then used in the VISSIM models.

4.1.2.3 Stop Signs

Stop controlled intersections are modeled in VISSIM using a combination of stop signs and
priority rules. The stop sign and stop line of the priority rule define the location at which vehicles
must stop. The amount of time a vehicle is stopped is determined by the time distribution
assigned to the respective vehicle class. In the absence of time distributions, a vehicle will stop
for one time step. Priority rules are implemented to establish the minimum gap time and
headway at which the stopped vehicle may proceed into the receiving traffic stream. Stop and
yield signs were coded based on the aerial data.

4.1.3 Speed Data

The posted speed limits data on the roadways were collected from Google Maps’ street view
function. For the existing year model calibration, the average speed data for section along the
interstate corridor was collected from INRIX. This data was used to develop the desired speed
distribution for the 1-26 segments. The desired speed distribution for the turning vehicles at an
intersection was assumed to be 17 MPH and 14 MPH for cars and heavy vehicles respectively
with a 1.5 MPH of standard deviation.
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Table 15: Speed Distribution

10 50 45 55
15 65 40 75 60 70
18 65 60 85 70 78.8

Desired Speed Decision points are used for permanent speed changes within the network and
are coded at locations where the speed change would typically occur (location of speed signs).

A new series of desired speed distributions are assigned to each vehicle class at the Desired
Speed Decision point. Therefore, as a vehicle passes over a decision point, its speed is
adjusted according to the new distribution.

Reduced Speed Areas were used to model short sections with reduced speeds (curves or
turns). Similar to the Desired Speed Decision points, a new set of desired speed distributions (in
this case ‘reduced’ speeds) are assigned to each vehicle class to account for slower speeds
within the reduced speed area. However, unlike the Desired Speed Decision Point, when
encountering a Reduced Speed Area, each vehicle begins to decelerate in advance to reach the
lower desired speed as it enters the defined area. After leaving the reduced speed area, the
vehicle returns to its actual desired speed.

The Reduced Speed Areas coded in the model correspond to turns (left and right) and locations
that because of their geometry will impose a mandatory reduction on the speed of vehicles,
independently of their originally desired speed.

4.1.4 Traffic Input

VISSIM supports two different forms of vehicle assignments; Dynamic and Static. In dynamic
assignment, the vehicle travels from its origin to designation based on the best available route.
Parking lots are used as the origin and destination points and generally there are multiple routes

between each origin and destination.
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Static assignment assumes that the vehicle will follow an assigned path or route from its origin
to destination irrespective of the friction or cost. Route is a sequence of links and connectors
from a routing decision point to the destination(s).

The study corridor does not have multiple routes option i.e. for a vehicle there is only one route
available to travel between any origin and destination. Hence, it was determined that the static
assignment would be the most suitable to replicate the existing conditions. Each vehicle input
source on I-26 and cross-streets had its routing decision point. Route stretched to each on and
off-ramp followed by another routing decision (origin) to eventually take the vehicles through
interchange to reach its destination. No vehicles are taken out or added to the network
automatically; therefore, it is important that balanced volume flows are entered.

4.1.4.1 Traffic Composition

The default vehicle types available in VISSIM are Car, HGV (truck), Bus, Tram (transit), Bike,
and Pedestrian. These can be used to define traffic composition for a microsimulation model.
For the purpose of this study, only two default vehicle types; Car and HGV (truck) were utilized.
Traffic compositions are the proportions of each vehicle type present in each of the vehicle input
sources. Vehicle Inputs are time variable traffic volumes entered at the source node. For the
modeling purpose, |-26 (East and West ends of the model) and the cross-streets were defined
as source nodes.

4.1.4.2 Exiting Condition Volumes

The 2014 Existing Condition AM and PM peak hour turning movement volumes were developed
from the (2014) collected counts. Most of the collected approach and receiving volumes were
balanced. However, at some locations where the approach and receiving volumes were off,
minor adjustments were done to get the balanced volumes. No vehicles were taken out or
added to the network automatically; therefore, it was important that balanced volume flows were
entered.

4.1.4.3 2020 and 2040 No-Build and Build Volumes

It was assumed that in 2020 or 2040 the traffic pattern i.e. origin and destination would remain
unchanged between the No-Build and Build scenarios. Hence, the No-Build and Build condition
traffic volumes were kept consistent.

4.1.5 Driving behavior Parameters

During the simulation, the driver behavior parameters are used to guide the vehicles through the
model network. VISSIM uses five driving behavior models, out of which only two; Urban
(Motorized) and Freeway (Free Lane Selection) were used for the development of the base year
model network. The Urban (Motorized) parameter was used to model surface streets within the
network. The Freeway (Free Lane Selection) parameter was used to model the freeway facilities
within the project network.
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4.1.5.1 Data Limitations

There were a few limitations associated with the collected data. Limitations and relevant logical
solution are listed below:

o Traffic Signal Data:
o0 Signal plans were obtained from the SCDOT, however, the signal timing, splits
and offsets were not available.

» VISSIM (RBC controller) requires various signal parameter inputs. Using
the information provided in the signal plan, Synchro models were
developed to develop and optimized to generate the splits and timings.

= Using the base year Synchro model, 2020 and 2040 No-Build Synchro
models and signal timing data were developed.

e Grade/Elevation Data:

= Grade or Elevation is an important component of microsimulation as it
can have a significant impact on the acceleration and deceleration
parameter of a vehicle, especially on the heavy trucks. As mentioned in
the Section 4.2 elevation data was obtained from the United States
Geological Survey (USGS) and grades were calculated using the best
engineering judgement. Grades were then applied to the model
segments.

e Traffic Volumes:

0 At some locations, including on [-26 mainline, traffic counts were not available
such as west of Exit 91. The only 24-hour traffic count on |-26 that was
conducted just east of Exit 91.

= Using the engineering judgement, logical existing and future traffic
volumes were back calculated and balanced.

4.2 BASE YEAR MODEL CALIBRATION AND VISUAL VALIDATION

In order to achieve logical microsimulation results, it is imperative to calibrate and validate the
model using observed field data. It should be noted that there are no universally accepted or
definitive methods for performing model calibration and validation. The responsibility lies with
the modeler to adopt and implement a suitable procedure depending upon the scope and
budget of the project that will provide an acceptable level of confidence in the model results.
Once the calibration targets are achieved, the same parameters can then be applied to the
future year models.

I-26 at S-48 — Project No. P042383 — SCDOT n
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4.2.1 Calibration Criteria

To ensure satisfactory calibration of the model, standards were used to establish targets
regarding traffic flows and travel times. The targets of this calibration effort were set at the

values included in Traffic Analysis Toolbox Volume Ill —Guidelines for Applying Traffic
Microsimulation Modeling Software? published by the Federal Highway Administration (FHWA)
shown below:

GEH measure is a formula used in traffic modeling to compare two sets of traffic volumes
(Observed and Modeled). Its mathematical formulation is similar to the Chi-Squared test, but it
is not a true statistical test but rather an empirical formula. The formulation for the GEH Statistic

is as follows:
GEH = 2x(M—0)>?
B (M + 0)

Where M represents model estimate volume and O represents field counts.

2 http://ops.fhwa.dot.gov/trafficanalysistools/tat_vol3/vol3_guidelines.pdf, page64
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This statistic is typically used to offset the discrepancies that occur when using only simple
percentages, as traffic volumes vary over a wide range. In other words, if using only
percentages, small absolute discrepancies have no impact on large volumes but a large percent
impact in smaller numbers, and vice versa. It has been shown that for traffic volumes smaller
than 10,000 a five percent variation yields smaller numbers than a GEH of five. Beyond 10,000,
five percent differences keep growing linearly whereas GEH=5 follows a decaying curve.

Based on the scope and purpose of this study it was determined that base year model
calibration will be based on the link flows, travel time and speed criteria. For the link volume
calibration, 2014 traffic counts and turning movements were used to compare with the model
link volumes.

For the link speed comparison, it was recommended to use the INRIX speed data against the
model link speeds. In the study area, INRIX only provided speeds on the 1-26 links, therefore
only 1-26 model link speeds were used for the calibration and validation purposes. Data
collection points were placed on 1-26 corridor in areas upstream and downstream of merge and
diverge at the locations of the INRIX speed data collection.

4.2.2 Simulation Setting and Random Seed Variation

The AM peak hour model was set run from 7:00-8:30 AM with 30 minutes of seeding time.
Hence, the actual analysis period was 7:30-8:30AM. Similarly, the PM peak hour model was set
to run from 4:15 — 5:45PM with 30 minutes of seeding time. The actual PM analysis period was
from 4:45 — 5:45PM. The model was ran ten times starting with a random seed at five with five
seed increments. Simulation parameter settings are pictorially shown on the following page.

4.2.3 Visual Validation

Visual validation of the models is an imperative step in the development and calibration of the
model. It is essential for the modeler to perform a thorough visual validation to eliminate any
coding errors and achieving logical results.

After coding, the models were ran and visually inspected multiple times. The errors pertaining to
the lane change decision, yield, conflict area, etc. were then addressed to achieve realistic
vehicle movements. The validation process was performed for all the existing, no-build and
build models.

I-26 at S-48 — Project No. P042383 — SCDOT
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Simulation Settings - AM

Simulation Settings - PM
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4.2.4 Calibration Results

2014 Existing Condition AM and PM peak hour models were run with the VISSIM's default
simulation parameters settings. It was observed that with the default simulation parameters the
models’ link volumes were within the desired ranges for the calibration. However, the model link
speeds were less than the observed INRIX speeds on the I-26 links. Hence, some minor
adjustments to the desired speed distribution and speed curve were performed to account for

the higher speeds observed in the INRIX data.

4.2.4.1 Link Volumes and Speed

A model is assumed to be reasonably calibrated, if:

= Link flows satisfy modeled versus observed flow thresholds for 85% of the individual

links.

= Sum of all link flows is within 5% of sum of all link counts.
= 85% of the network link flows have a GEH less than 5.
= Model link speeds fall within £2.5MPH of INRIX Speeds.

Table 16 and 17 shows overall calibration results under AM and PM peak hours.

Table 16: 2014 AM Peak Hour Calibration Results

Calibration Summary

Speed Data |
MOE Criteria Target Actual Calibrated
Within Acceptable Range (5 MPH of o 0 .
INRIX Speed) 90% 100.0% Calibrated
Within Desirable Range(x2.5 MPH of o 0 .
INRIX Speed) 75% 100.0% Calibrated
| Flow (Count) Data |
| MOE Criteria | Target | Actual | Calibrated |
Individual Link Flow 85% 99.1% Calibrated
Sum of All Link Flows 5% 1.4% Calibrated
GEH Individual Link 85% 98.0% Calibrated
GEH - All Links 5.00 2.40 Calibrated

I-26 at S-48 — Project No. P042383 — SCDOT
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Table 17: 2014 PM Peak Hour Calibration Results

Calibration Summary
Speed Data |
MOE Criteria Target Actual Calibrated
Within Acceptable Range (5 MPH of .
INRIX Speed) 90% 100.0% Calibrated
Within Desirable Range(x2.5 MPH of .
INRIX Speed) 75% 100.0% Calibrated
| Flow (Count) Data |
| MOE Criteria \ Target | Actual \ Calibrated |
Individual Link Flow 85% 100.0% Calibrated
Sum of All Link Flows 5% 1.2% Calibrated
GEH Individual Link 85% 100.0% Calibrated
GEH - All Links 5.00 2.26 Calibrated

4.2.4.2 Travel Time

A model is reasonably calibrated when the modeled travel times are within 15% (or one minute
if higher) of the average field collected travel time for 85% of the cases. Table 18 shows the
AM and PM peak hour travel time calibration results.

Table 18: Travel Time Calibration Results

Percentage  Calibrated
7:30 AM - 8:30 AM 100% Calibrated
4:45 PM - 5:45 PM 100% Calibrated

Percentage of Travel Times within 15% (or one minute)

I-26 at S-48 — Project No. P042383 — SCDOT
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4.3 MEASURES OF EFFECTIVENESS

4.3.1 95" Percentile (Worst Case) Methodology

For the AM and PM peak hourly analysis, 95 percent Worst Case Result method® as described
in the FHWA Tool Box was utilized for the worst case (density) determination. The equation
below shows the 95th percentile density equation:

95 percent Worst Result =M +1.64 * S

Where,

M = Mean observed result (weighted density) in the model runs;

S = Standard deviation of the result (weighted density) in the model runs

Weighted delay results from the 10 batch runs were compiled by each intersection. Further,
average and standard deviation in the model runs were calculated. The resultant weighted delay
was calculated utilizing the 95 percent worst case result method. Error! Reference source not
found.Table 19 below shows the 95th percentile delay calculation method.

Table 19: 95th Percentile Calculation Method

Time Calibrated
Model Runs Intersection Average Delay
Run 1 D1
Run 2 D2
Run 3 D3
Run 10 D16
Average Wt. Delay (D,) D, =(D1+D2+D3+........ +D10) /10
St. Deviation (Sq) Sq = Stand. Dev (D1, D2, D3, ..... ,D10)

® http://ops.fhwa.dot.gov/trafficanalysistools/tat_vol3/Vol3_Guidelines.pdf page 77
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4.3.2 Delay Reporting for Stop and Signal Controlled Intersections

Stop Controlled Intersection

Most of the stop controlled intersections in the study corridor are “1-Way Stop”. Because the
main approach is generally a free-flow with heavy traffic movement, the stop controlled
movement is weighted out. As a result, even though the stop controlled approach operated at
LOS E or F but overall the intersection reported as operating at LOS D or better. It was
determined that for stop controlled intersections, worst approach delay should be reported.

Signalized (or Signal Controlled Intersection)

For the signal controlled intersections, the 95th percentile of the overall (weighted) delays were
calculated.

MOEs for the all the No-Build and Build models are compiled in the following subsections.

4.3.3 2014 Existing Condition AM and PM Peak Hour MOEs

After the existing conditions VISSIM model was calibrated, the measures of effectiveness
(MOEs) for existing conditions were obtained for the AM and PM peak hours.

Table 20 shows the intersection delay and Level of Service for the both the peak periods.

Table 20: 2014 Existing AM / PM Peak Hour Delay and LOS (VISSIM)
2014 Existing Condition

AM
Intersection Intersection

Exit#  Traffic Avg.

Controller Delay

(Sec. /

Veh.)
S-48 and I-26 WB Ramps o1 Signalized 14.1 B 19.5 B
S-48 and |-26 EB Ramps Stop 14.5 B 19.7 C

*Delay and LOS for the stop controlled intersection is the worst case approach delay and LOS observed. It is not the overall
delay and LOS for the stop controlled intersection.

4.3.4 2020 No-Build AM and PM Peak Hour MOEs

Table 21 shows the intersection delay and level of service for the AM and PM peak hours under
2020 No-Build scenario.
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Table 21: 2020 No-Build AM / PM Peak Hour Delay and LOS (VISSIM)

2020 No-Build Condition

AM
Intersection Intersection

Exit # Traffic Avg.

Controller Delay

(Sec. /

Veh.)
S-48 and 1-26 WB Ramps o1 Signalized 51.6 D 81.0 F
S-48 and |-26 EB Ramps Stop >300.0 F >300.0 F

*Delay and LOS for the stop controlled intersection is the worst case approach delay and LOS observed. It is not the overall
delay and LOS for the stop controlled intersection.
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4.3.5 2020 Build (DDI) AM and PM Peak Hour MOEs
In addition to the DDI project, the following changes were included in the 2020 Build scenario:

= A New Frontage was included to carry the traffic of the proposed future developments. It
was connected to the Columbia Avenue around Shell Gas Station, south of the 1-26 EB
Ramps intersection. It coded and analyzed as a signalized intersection.

* Ellet Road was removed in the built scenario. In the build scenario, Ellet Road traffic
redistributed and added to the New Frontage Road traffic.

= Crooked Creek Road was realigned to connect to the New Frontage Road intersection
with Columbia Avenue. In the build scenario, it will not have direct access to the 1-26 EB
on ramp. Crooked Creek Road traffic was redistributed and added to the Frontage Road
traffic.

Table 22 shows the intersection delay and level of service for the AM and PM peak hours under
2020 Build scenario. The build scenario would be a Diverging Diamond Interchange (DDI) at |-
26 and Columbia Avenue interchange.

Table 22: 2020 Build (DDI) AM / PM Peak Hour Delay and LOS (VISSIM)
2020 Build Condition

AM

Intersection Intersection
Exit # Traffic Avg.

Controller Delay
(Sec. /

Veh.)
Signalized 155 B 16.3 B

S-48 and 1-26 WB Ramps

91
S-48 and 1-26 EB Ramps Signalized 12.0 B 12.6 B

*Delay and LOS for the stop controlled intersection is the worst case approach delay and LOS observed. It is not the overall
delay and LOS for the stop controlled intersection.
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4.3.6 2040 No-Build AM and PM Peak Hour MOEs

Table 23 shows the intersection delay and level of service for the 2040 No-Build AM and PM
peak hour scenario.

Table 23: 2040 No-Build AM / PM Peak Hour Delay and LOS (VISSIM)

2040 No-Build Condition

AM PM

Intersection Intersection

DA E:

S-48 and 1-26 WB Ramps

91

S-48 and 1-26 EB Ramps

Traffic
Controller

Signalized

Avg.
Delay
(Sec./
Veh.)

74.2

LOS*

E

Avg.
Delay
(Sec./
Veh.)

90.9

LOS*

F

Stop

>300.0

F

>300.0

F

*Delay and LOS for the stop controlled intersection is the worst case approach delay and LOS observed. It is not the overall
delay and LOS for the stop controlled intersection.
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4.3.7 2040 Build (DDI) AM and PM Peak Hour MOEs

In 2040 Build scenario, in addition to the DDI project, the following changes were included in the

2040 Build scenario:

= A New Frontage was included to carry the traffic of the proposed future developments. It
was connected to the Columbia Avenue around Shell Gas Station, south of the 1-26 EB
Ramps intersection. It coded and analyzed as a signalized intersection.

* Ellet Road was removed in the built scenario. In the build scenario, Ellet Road traffic
redistributed and added to the New Frontage Road traffic.

= Crooked Creek Road was realigned to connect to the New Frontage Road intersection
with Columbia Avenue. In the build scenario, it will not have direct access to the 1-26 EB
on ramp. Crooked Creek Road traffic was redistributed and added to the Frontage Road

traffic.

Table 24 shows the intersection delay and level of service for the 2040 Build AM and PM peak

hour scenario.

Table 24: 2040 Build (DDI) AM / PM Peak Hour Delay and LOS (VISSIM)

2040 Build Condition

AM
Intersection Intersection

Exit # Traffic Avg.

Controller Delay

(Sec. /

Veh.)
S-48 and 1-26 WB Ramps o1 Signalized 17.8 B 15.7 B
S-48 and 1-26 EB Ramps Signalized 24.5 C 27.5 C

*Delay and LOS for the stop controlled intersection is the worst case approach delay and LOS observed. It is not the overall

delay and LOS for the stop controlled intersection.
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5.0 SUMMARY OF FINDINGS

The following is a summary of the results for the analysis of the project to provide interchange
improvements at Exit 91 — S-48 (Columbia Avenue). As shown in this analysis, under the No-
Build conditions, by 2020 the level of service begins to fail (LOS E/F) at the 1-26 ramps. In the
2040 No-Build scenario, all intersections of concern at Exit 91 are at failing level of service
conditions.

1. 1-26 Eastbound Ramps at S-48
2. 1-26 Westbound Ramps at S-48

The scenario in which the diverging diamond interchange alternative is constructed, the 2020
and 2040 Build conditions show an acceptable level of service (C or higher) at all intersections.

The HCS analysis of the freeway, merge, and diverge segments reach similar conclusions
regarding acceptable levels of service. The freeway segments directly adjacent to Exit 91 in the
Existing, No-Build, and Build scenarios operate at level of service D or better. Merge and
diverge analysis at Exit 91 also indicates a level of service of D or better in the existing and
2020/2040 No-Build and Build years.

It should be noted that at Exit 97, to the East of Exit 91, intersections reach a failing level of
service by 2020. Freeway segments reach failing conditions in 2040.

5.1 FINDINGS

2014 Existing Condition
The 2014 analysis results show that most of the intersections in the study area operate at LOS
C or better.

2020 No-Build Condition
In the 2020 No-Build AM and PM scenarios, only a few stop controlled approaches operate at
LOS D or better. The signalized intersections and stop controlled approaches listed below
operate at a LOS E or worse.

= |-26 EB Ramps & S-48 Intersection ; Stop Controlled Approach

= |-26 WB Ramps & S-48 Intersection; Signalized Intersection

2020 Build (DDI) Condition
In the 2020 Build (DDI) AM and PM scenarios, both the intersections on S-48 (Columbia
Avenue) operate well at LOS B. The signalized intersections listed below operate at a LOS E or
worse:

= |-26 WB Off-Ramp & US-176; Signalized Intersection

2040 No-Build Condition
Under the 2040 No-Build condition the signalized intersections and stop controlled approaches
listed below operate at a LOS E or worse:

I-26 at S-48 — Project No. P042383 — SCDOT
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= |-26 EB Ramps & S-48 Intersection ; Stop Controlled Approach
= |-26 WB Ramps & S-48 Intersection; Signalized Intersection

2040 Build (DDI) Condition
All the signalized intersections on S-48 (Columbia Avenue) operate at LOS C or better.

5.2 CONCLUSION AND RECOMMENDATION

The traffic analysis presented in this report suggests that the proposed diverging diamond
alternative at S-48 (Columbia Avenue) interchange will operate acceptably in both the 2020 and
2040 build scenarios and does not adversely impact the adjacent interchanges.

I-26 at S-48 — Project No. P042383 — SCDOT
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6.0 FEDERAL HIGHWAY ADMINISTRATION (FHWA) POLICY

It is in the national interest to maintain the Interstate System to provide the highest level of
service on terms of safety and mobility. Adequate control of access is critical to providing such
service. Therefore FHWA has developed policy points that must be addressed prior to granting
a new or modified access point to the interstate system. The policy points were originally
detailed in the Federal Register on October 22, 1990 955 FR 42670), and updated in the
Federal Register: February 11, 1998 (Volume 63, Number 28). On August 27, 2009 FHWA
published a new policy in the Federal Register (Volume 74, Number 165. The following section
details how the proposed action meets the requirements for the new or revised access points to
the existing Interstate System.

Policy Point #1: The need being addressed by the request cannot be adequately satisfied by
existing interchanges to the Interstate, and/or local roads and streets in the corridor can neither
provide the desired access, nor can they be reasonably improved (such as access control along
surface streets, improving traffic control, modifying ramp terminals and intersections, adding
turn bays or lengthening storage) to satisfactorily accommodate the design-year traffic demands
(23 CFR 625.2(a)).

Interstate 26 is an east / west main route of the interstate highway system in the southeastern
United States. It spans from US 17 in Charleston, South Carolina to US 23 in Kingsport,
Tennessee. 1-26 is a 4-lane divided highway with a posted speed limit of 70 mile per hour. S-
48 (Columbia Avenue) is a two lane minor arterial that connects downtown Chapin with 1-26 at
Exit 91. The existing Exit 91 interchange is a diamond interchange approximately 20 miles from
Columbia, South Carolina. The eastbound off ramp is under stop control while westbound off
ramp is signalized. No turn lanes are present to / from 1-26. Access management concerns
include Ellett Road which is less than 100 feet south of the I-26 eastbound off ramp and
Crooked Creek Road which intersects with 1-26 eastbound on ramp.

Access management along S-48 is also expected to improve with the proposed DDI. There are
plans to consolidate closely spaced driveways adjacent to the interchange termini ramps to one
frontage road intersecting S-48 over 1000 feet south of the interchange under signal control.

The purpose of the interchange modification is to improve the operational efficiency and safety
of the existing interchange configuration and to accommodate projected traffic volumes. Based
on 2020 and 2040 projection traffic volumes, both interstate off-ramps are expected to operate
at LOS F with the current interchange configuration. Safety concerns include 1-26 westbound
off ramp queuing onto 1-26 and unsignalized traffic control for the 1-26 eastbound off ramp.

Policy Point #2: The need being addressed by the request cannot be adequately satisfied by
reasonable transportation system management (such as ramp metering, mass transit, and HOV
facilities), geometric design, and alternative improvements to the Interstate without the proposed
change(s) in access (23 CFR 625.2(a)).

The diverging diamond interchange and partial cloverleaf alternatives were analyzed as part of
this report. Results from the analysis indicates both alternatives are expected to provide a LOS
C or better for the 2040 projected design volumes. The preferred alternative was the diverging
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diamond interchange due its right-of-way costs and location of the planned development north
of the interchange. Ramp metering, mass transit, and HOV facilities are not warranted based
on existing or design year volumes and are not expected to improve operations for this
suburban interchange.

Policy Point #3: An operational and safety analysis has concluded that the proposed change in
access does not have a significant adverse impact on the safety and operation of the Interstate
facility (which includes mainline lanes, existing, new, or modified ramps, ramp intersections with
crossroad) or on the local street network based on both the current and the planned future traffic
projections. The analysis shall, particularly in urbanized areas, include at least the first adjacent
existing or proposed interchange on either side of the proposed change in access (23 CFR
625.2(a), 655.603(d) and 771.111(f)). The crossroads and the local street network, to at least
the first major intersection on either side of the proposed change in access, shall be included in
this analysis to the extent necessary to fully evaluate the safety and operational impacts that the
proposed change in access and other transportation improvements may have on the local street
network (23 CFR 625.2(a) and 655.603(d)).

Requests for a proposed change in access must include a description and assessment of the
impacts and ability of the proposed changes to safely and efficiently collect, distribute and
accommodate traffic on the Interstate facility, ramps, intersection of ramps with crossroad, and
local street network (23 CFR 625.2(a) and 655.603(d)). Each request must also include a
conceptual plan of the type and location of the signs proposed to support each design
alternative (23 U.S.C. 109(d) and 23 CFR 655.603(d)).

An operational analysis was performed for Existing 2014, Opening 2020, and Design 2040
years along 1-26 between Exit 85 (SC 202) and Exit 97 (US 176). All mainline segments, merge
and diverge ramp junctions as well as surface street intersection were studied. Synchro 9.1
was used for the intersections, HCS 2010 for the mainline segments and merge / diverge areas,
and VISSIM 7.0 to model everything together.

The Existing 2014 traffic analysis indicates as shown in Figure 10 that majority of the study is
operating at LOS C or better with following exceptions:
= US 176 at I-26 westbound off ramp (Exit 97)

= |-26 freeway segment east of Exit 97

The No-Build 2020 and 2040 traffic analysis indicates, as shown in Figure 11 and 12, that
basically everything east of Exit 91 (S-48) is not operating at an acceptable LOS C. Please note
the intersections on Exit 91 (S-48) are expected to operate at LOS F while the 1-26 westbound
segment prior to Exit 91 and off-ramp are projected to operate at LOS D.

The Build 2020 and 2040 traffic analysis indicates, as shown in Figure 13 and 15, that overall
operations at the interchange of 1-26 at S-48 (Columbia Avenue) would be improved when
comparing to the No-Build scenario. East of Exit 91 (S-48) would continue to operate at LOS D
until Exit 97 where the LOS worsens to F due to capacity on the mainline. Operation at the
intersections on the surface streets at Exit 97 would not be impacted with the proposed
interchange modification due to the 6-mile distance to the study interchange and would continue
to operate the same as in the No-Build scenario.
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Policy Point #4: The proposed access connects to a public road only and will provide for all
traffic movements. Less than "full interchanges" may be considered on a case-by-case basis for
applications requiring special access for managed lanes (e.g., transit, HOVs, HOT lanes) or
park and ride lots. The proposed access will be designed to meet or exceed current standards
(23 CFR 625.2(a), 625.4(a)(2), and 655.603(d)).

The proposed interchange modification for this project would provide all relevant traffic
movements at the I-26 and S-48 interchange. The proposed interchange design concept will
meet or exceed all applicable SCDOT, AASHTO, and FHWA design standards.

It should be noted that the proposed design plans to remove the existing Crooked Creek Road
access with the 1-26 eastbound on ramp and realign it with S-48 (Columbia Avenue) to the
south. In addition, the closely spaced Ellett Road just south of the 1-26 eastbound off ramp is
expected to be realigned with this new Crooked Creek Road.

Policy Point #5: The proposal considers and is consistent with local and regional land use and
transportation plans. Prior to receiving final approval, all requests for new or revised access
must be included in an adopted Metropolitan Transportation Plan, in the adopted Statewide or
Metropolitan Transportation Improvement Program (STIP or TIP), and the Congestion
Management Process within transportation management areas, as appropriate, and as
specified in 23 CFR part 450, and the transportation conformity requirements of 40 CFR parts
51 and 93.

The proposed project is consistent with the COATS 2035 Long Range Transportation Plan, and
lists the S-48 (Columbia Avenue) project as a Prioritized Road Widening Project. The project is
also included as a system upgrade in SCDOT’s Statewide Transportation Improvement
Program (STIP) for Lexington County. The STIP covers all federally funded transportation
improvements for which funding has been approved and that are expected to be undertaken in
the six-year period the STIP covers. The fiscally-constrained STIP includes approximately
$13,000,000 for preliminary design services, right-of-way acquisition, and project construction
through 2019. Full funding is reasonably anticipated to be available for its completion.

Policy Point #6: In corridors where the potential exists for future multiple interchange additions,
a comprehensive corridor or network study must accompany all requests for new or revised
access with recommendations that address all of the proposed and desired access changes
within the context of a longer-range system or network plan (23 U.S.C. 109(d), 23 CFR
625.2(a), 655.603(d), and 771.111).

There are currently no planned or programmed additional interchanges within the study area for
the project or the expanded study area for analysis of the adjacent interchanges in the SCDOT
STIP or the Central Midland Council of Governments (CMCOG) Long Range Plan.

In the event that a project to construct an interchange is initiated in the future it will also be
subject to the FHWA policy for additional access to the Interstate System, and an Interchange
Justification Report will be required.
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Policy Point #7: When a new or revised access point is due to a new, expanded, or substantial
change in current or planned future development or land use, requests must demonstrate
appropriate coordination has occurred between the development and any proposed
transportation system improvements (23 CFR 625.2(a) and 655.603(d)). The request must
describe the commitments agreed upon to assure adequate collection and dispersion of the
traffic resulting from the development with the adjoining local street network and Interstate
access point (23 CFR 625.2(a) and 655.603(d)).

The current report incorporates planned traffic volumes from two major developments in the
area. The Chapin Technology Park (approved) and Chapin Commerce Village (planned).
Chapin Technology Park is located south of the interchange along S-48 (Columbia Avenue) and
Chapin Commerce Village (planned), located north of the interchange. Both development are
planned generate a significant number of vehicles and were accounted for with the proposed
design of diverging diamond interchange alternative. There have been a series of public
meetings that have taken place.

Policy Point #8: The proposal can be expected to be included as an alternative in the required
environmental evaluation, review and processing. The proposal should include supporting
information and current status of the environmental processing (23 CFR 771.111).

The proposed alternative is expected to have minimal impact on natural environment such was
water quality, floodplains, farmland, and cultural resources as a result retrofitting the existing
diamond to a diverging diamond interchange.

A draft Environmental Assessment (EA) is currently being prepared for SCDOT and submitted
to FHWA. Effects on human and natural environment was assessed.

Approval of this IMR can only be given by FHWA with the completion of a successful NEPA
document.

I-26 at S-48 — Project No. P042383 — SCDOT
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AECOM submitted the 1-26 at S-48 (Columbia Avenue) Interchange Modification Report (IMR) on December
16, 2016 that addressed comments from SCDOT. Since this submittal date, the Federal Highway
Administration (FHWA) has found some inconsistencies in the heavy vehicle percentage used on Interstate 26
between the multiple firms performing traffic studies along this corridor. To provide a consistent analysis, it
was recommended for AECOM to update is traffic analysis using the latest available heavy vehicle percentages
during the AM and PM peak hours. The following heavy percentages were used in the revised analysis along
I-26:

Eastbound 1-26 AM Peak — 16%
Eastbound 1-26 PM Peak — 14%
Westbound [-26 AM Peak — 23%
Westbound I-26 PM Peak — 13%

To ease the review process for FHWA, the same table numbers, figure numbers, and appendices were used so
this addendum can be directly compared with the December 16, 2016 original IMR.

Existing 2014 HCS Analysis
The results of the Existing 2014 revised Freeway / Merge / Diverge analysis using Highway Capacity Software
(HCS) 2010 indicate:
East of Exit 97 (US 176), I-26 is operating at LOS E in the AM peak hour (eastbound) and LOS D during
the PM peak hour (westbound)
Eastbound merge from Exit 97 (US 176) onto I-26 is operating at LOS D in the AM peak hour
Westbound diverge from 1-26 onto Exit 97 (US 176) is operating at LOS D in the PM peak hour
All other freeway segment / merge / diverge analyses are operating at LOS C or better.

Table 6 summarizes the LOS and density for each merge / diverge area with detailed HCS reports found in
AppendixE.



Table 6: Existing 2014 Freeway / Merge / Diverge LOS and Density

HCM 2010 Density
Level of .

Approach Description Service (LOS) (pe/mi/in)

AM PM AM PM
Freeway Segment
West of Exit 85 B B 11.0 12.9
Between Exit 85 and Exit 91 B B 12.4 12.6
Bastbound ™51 veen Exit 91 and Exit 97 C B 186 | 163
East of Exit 97 E C 40.2 22.8
East of Exit 97 B D 14.7 319
Between Exit 91 and Exit 97 B B 11.9 16.7
Westbound 1 een Exit 85 and Exit 91 A B 85 | 113
West of Exit 85 A B 8.9 10.8
Merge Area
EB Exit 85 On-Ramp B B 17.0 17.6
Eastbound EB Exit 91 On-Ramp B B 15.6 13.9
EB Exit 97 On-Ramp D B 28.3 19.6
WB Exit 97 On-Ramp A B 9.9 15.6
Westbound WB Exit 91 On-Ramp A B 74 10.7
WB Exit 85 On-Ramp B B 12.4 14.7
Diverge Area

EB Exit 85 Off-Ramp B B 14.9 17.3
Eastbound EB Exit 91 Off-Ramp B B 115 11.7
EB Exit 97 Off-Ramp B B 18.7 16.1
WB Exit 97 Off-Ramp B D 12.2 28.0
Westbound WB Exit 91 Off-Ramp A B 8.6 14.6
WB Exit 85 Off-Ramp B B 11.6 15.2

Figure 10 shows the LOS for the Existing 2014 conditions.

No-Build 2020 HCS Analysis
The results of the No-Build 2020 revised Freeway / Merge / Diverge analysis using Highway Capacity Software
(HCS) 2010 indicate:
East of Exit 97 (US 176), I-26 is expected to operate at LOS F in the AM peak hour (eastbound) the PM
peak hour (westbound)
Eastbound merge from Exit 97 (US 176) onto |-26 is expected to operate at LOS F in the AM peak hour
Westbound diverge from [-26 onto Exit 97 (US 176) is expected to operate at LOS F in the PM peak
hour
All other freeway segment / merge / diverge analyses are operating at LOS C or better.

Table 8 summarizes the LOS and density for each merge / diverge area with detailed HCS reports found in
Appendix G.



Table 8: No-Build 2020 Freeway / Merge / Diverge LOS and Density

HCM 2010 Density
Level of .

Approach Description Service (LOS) (pe/mi/in)

AM PM AM PM
Freeway Segment
West of Exit 85 B B 12.7 15.4
Between Exit 85 and Exit 91 B B 14.2 15.1
Bastbound ™51 veen Exit 91 and Exit 97 C C 245 | 240
East of Exit 97 F D 62.2 34.5
East of Exit 97 C F 20.9 50.8
Between Exit 91 and Exit 97 B C 17.3 23.9
Westbound 1 een Exit 85 and Exit 91 A B 100 | 134
West of Exit 85 A B 104 12.9
Merge Area
EB Exit 85 On-Ramp B C 19.1 20.5
Eastbound EB Exit 91 On-Ramp C C 20.1 20.2
EB Exit 97 On-Ramp F C 34.4 27.2
WB Exit 97 On-Ramp B C 15.9 22.4
Westbound WB Exit 91 On-Ramp A B 9.0 13.1
WB Exit 85 On-Ramp B B 14.2 17.2
Diverge Area

EB Exit 85 Off-Ramp B C 17.1 20.5
Eastbound EB Exit 91 Off-Ramp B B 13.8 14.9
EB Exit 97 Off-Ramp C C 24.6 24.1
WB Exit 97 Off-Ramp B F 19.1 36.5
Westbound WB Exit 91 Off-Ramp B C 15.2 22.0
WB Exit 85 Off-Ramp B B 13.6 18.0

Figure 11 shows the LOS for the No-Build 2020 conditions.

No-Build 2040 HCS Analysis
The results of the No-Build 2040 revised Freeway / Merge / Diverge analysis using Highway Capacity Software
(HCS) 2010 indicate
East of Exit 97 (US 176), 1-26 is expected to continue to operate at LOS F in the AM peak hour
(eastbound) the PM peak hour (westbound)
Between Exit 97 (US 176) to Exit 91 (S-48) is expected to operate at LOS E in the AM peak hour
(eastbound) the PM peak hour (westbound)
Eastbound merge from Exit 97 (US 176) onto I-26 is expected to continue to operate at LOS F during
the AM and PM peak hours
Westbound merge from Exit 97 (US 176) to |-26 is expected to operate at LOS D in the PM peak hour
Eastbound merge from Exit 91 (S-48) onto I-26 is expected to operate at LOS D during the AM and PM
peak hours




Eastbound diverge from I-26 onto Exit 97 (US 176) is expected to operate at LOS E during the AM and

PM peak hours

Westbound diverge from 1-26 onto Exit 97 (US 176) is expected to operate at LOS D in the AM peak

hour and LOS F during the PM peak hour

Westbound diverge from I-26 onto Exit 91 (S-48) is expected to operate at LOS D in the PM peak hour

Westbound diverge from 1-26 onto Exit 85 (SC 202) is expected to operate at LOS D during the PM

peak hour, but only by 0.6 (pc/hr/In)
All other freeway segment / merge / diverge analyses are operating at LOS C or better.
Table 10 summarizes the LOS and density for each merge / diverge area with detailed HCS reports found in
Appendix .

Table 10: No-Build 2040 Freeway / Merge / Diverge LOS and Density

HCM 2010 Density
Level of .
Approach Description Service (LOS) (AT
ALY PM ALY PM
Freeway Segment
West of Exit 85 C C 18.8 23.0
Between Exit 85 and Exit 91 C C 21.1 22.4
Fastbound gt een Exit 91 and Exit 97 E E 424 | 430
East of Exit 97 F F 1356.8 | 78.2
East of Exit 97 D F 33.6 230.4
Westbound Between Ex?t 91 and Ex?t 97 D E 26.7 40.9
Between Exit 85 and Exit 91 B C 14.1 19.7
West of Exit 85 B C 14.6 18.9
Merge Area
EB Exit 85 On-Ramp C C 26.1 27.7
Eastbound EB Exit 91 On-Ramp D D 29.2 30.0
EB Exit 97 On-Ramp F F 47.1 38.9
WB Exit 97 On-Ramp C D 24.0 32.1
Westbound WB Exit 91 On-Ramp B B 13.7 19.6
WB Exit 85 On-Ramp B C 19.0 23.6
Diverge Area
EB Exit 85 Off-Ramp C D 24.4 28.6
Eastbound EB Exit 91 Off-Ramp C C 21.6 22.9
EB Exit 97 Off-Ramp E E 35.5 35.7
WB Exit 97 Off-Ramp D F 29.1 50.6
Westbound WB Exit 91 Off-Ramp C D 24.3 32.8
WB Exit 85 Off-Ramp B C 18.8 25.3

Figure 12 shows the LOS for the 2040 No-Build Conditions

Build 2020 HCS Analysis
The Build 2020 analysis results are similar to the No-Build 2020 results except at Exit 91 (S-48) with the
addition of Alternative 1 and Alternative 2 (includes a loop ramp). The results of the Build 2020 revised

Freeway / Merge / Diverge analysis using Highway Capacity Software (HCS) 2010 indicate:
4




East of Exit 97 (US 176), I-26 is expected to operate at LOS F in the AM peak hour (eastbound) the PM
peak hour (westbound)
Eastbound merge from Exit 97 (US 176) onto |-26 is expected to operate at LOS F in the AM peak hour
Westbound diverge from [-26 onto Exit 97 (US 176) is expected to operate at LOS F in the PM peak
hour
All other freeway segment / merge / diverge analyses are operating at LOS C or better including the various
alternatives at Exit 91 (S-48).

Table 12 summarizes the LOS and density for each merge / diverge area with detailed HCS reports found in
Appendix G.
Table 12: Build 2020 Freeway / Merge / Diverge LOS and Density

HCM 2010 Density
Level of .

Approach Description Service (LOS) (el

AM PM AM PM
Freeway Segment
West of Exit 85 B B 12.7 154
Between Exit 85 and Exit 91 B B 14.2 15.1
Bastbound 5 e en Exit 91 and Exit 97 C C 245 | 240
East of Exit 97 F D 62.2 34.5
East of Exit 97 C F 209 50.8
Between Exit 91 and Exit 97 B C 17.3 23.9
Westbound g+ een Exit 85 and Exit 91 A B 100 | 134
West of Exit 85 A B 104 12.9
Merge Area
EB Exit 85 On-Ramp B C 19.1 20.5
Eastbound EB Exit 91 On-Ramp C C 20.1 20.2
EB Exit 97 On-Ramp F C 34.4 27.2
WB Exit 97 On-Ramp B C 15.9 22.4
Westbound WB Exit 91 On-Ramp A B 9.0 13.1
WB Exit 85 On-Ramp B B 14.2 17.2
Diverge Area

EB Exit 85 Off-Ramp B C 17.1 20.5
Eastbound EB Exit 91 Off-Ramp B B 13.8 14.9
EB Exit 97 Off-Ramp C C 24.6 24.1
WB Exit 97 Off-Ramp B F 19.1 36.5
WB Exit 91 Off-Ramp — Alt 1 B C 15.2 22.0
Westbound WB Exit 91 Off-Ramp — Alt 2 B C 15.2 22.0
WB Exit 91 Off Loop Ramp — Alt 2 B B 13.2 19.2
WB Exit 85 Off-Ramp B B 13.6 18.0

Figure 13 and 14 shows the LOS for the 2020 Build Conditions for Alternative 1 and 2.



Build 2040 HCS Analysis

The Build 2040 analysis results are similar to the No-Build 2040 results except at Exit 91 (S-48) with the
addition of Alternative 1 and Alternative 2 (includes a loop ramp). The results of the Build 2040 revised
Freeway / Merge / Diverge analysis using Highway Capacity Software (HCS) 2010 indicate:

East of Exit 97 (US 176), 1-26 is expected to continue to operate at LOS F in the AM peak hour

(eastbound) the PM peak hour (westbound)

Between Exit 97 (US 176) to Exit 91 (S-48) is expected to operate at LOS E in the AM peak hour

(eastbound) the PM peak hour (westbound)

Eastbound merge from Exit 97 (US 176) onto 1-26 is expected to continue to operate at LOS F during

the AM and PM peak hours

Westbound merge from Exit 97 (US 176) to |-26 is expected to operate at LOS D in the PM peak hour

Eastbound merge from Exit 91 (S-48) onto I-26 is expected to operate at LOS D during the AM and PM

peak hours

Eastbound diverge from 1-26 onto Exit 97 (US 176) is expected to operate at LOS E during the AM and

PM peak hours

Westbound diverge from 1-26 onto Exit 97 (US 176) is expected to operate at LOS D in the AM peak

hour and LOS F during the PM peak hour

Westbound diverge from I-26 onto Exit 91 (5-48) is expected to operate at LOS D in the PM peak hour

for Alternative 1

Westbound diverge from I-26 onto Exit (S-48) is expected to operate at LOS D in the PM peak hour for

Alternative 2

Westbound diverge from [-26 onto Exit 85 (SC 202) is expected to operate at LOS D during the PM

peak hour

All other freeway segment / merge / diverge analyses are operating at LOS C or better.

Table 14 summarizes the LOS and density for each merge / diverge area with detailed HCS reports found in
Appendix .



Table 14: Build 2040 Freeway / Merge / Diverge LOS and Density

HCM 2010 Density
Level of .
Approach Description Service (LOS) (el
ALY PM ALY PM
Freeway Segment
West of Exit 85 C C 18.8 23.0
Between Exit 85 and Exit 91 C C 21.1 22.4
Fastbound ™R een £xit 91 and Exit 97 E F 424 | 430
East of Exit 97 F F 1356.8 78.2
East of Exit 97 D F 33.6 230.4
Between Exit 91 and Exit 97 D E 267 | 409
Westbound |54\ een Exit 85 and Exit 91 B C | 141 | 197
West of Exit 85 B C 14.6 18.9
Merge Area
EB Exit 85 On-Ramp C C 26.1 21.7
Eastbound EB Exit 91 On-Ramp D D 29.2 30.0
EB Exit 97 On-Ramp F F 47.1 38.9
WB Exit 97 On-Ramp C D 24.0 32.1
Westbound WB Exit 91 On-Ramp B B 13.7 19.6
WB Exit 85 On-Ramp B C 19.0 23.6
Diverge Area
EB Exit 85 Off-Ramp C D 24.4 28.6
Eastbound EB Exit 91 Off-Ramp C C 21.6 22.9
EB Exit 97 Off-Ramp E E 35.5 35.7
WB Exit 97 Off-Ramp D F 29.1 50.6
WB Exit 91 Off-Ramp — Alt 1 C D 24.3 32.8
Westbound WB Exit 91 Off-Ramp — Alt 2 B A 15.2 8.4
WB Exit 91 Off Loop Ramp — Alt 2 C D 22.2 29.9
WB Exit 85 Off-Ramp B C 18.8 25.3

Figure 15 and 16 shows the LOS for the 2040 Build Conditions for Alternative 1 and 2.



Summary of Findings

Based on the revised traffic analysis that incorporates the latest heavy truck percentages along I-26, it can be
concluded that the 1-26 at S-48 interchange continues to operate at a LOS D or better for the freeway merge
and diverge segments. Asindicated in the original IMR dated 12-16-16, the operation around Exit 97 (US 176)
continues to operate at LOS F in the 2020 design year with even greater densities by 2040.

One new finding as a result of the increased heavy vehicle percentages is the freeway segment operation
between Exit 97 (US 176) and Exit 91 (S-48). Operation is expected to be LOS E instead of LOS D by the year
2040. Widening I-26 between Exit 91 (S5-48) and Exit 85 (US 176) from a 4-lane freeway to a 6-lane freeway
should be considered by the year 2040.

Finally, the original IMR dated 12-16-16 indicated that the Exit 85 interchange (SC 202) did not require any
improvements. With the increased heavy percentages and revised analysis, the Exit 85 interchange (SC 202)
continues to operate at a LOS D or better. While this interchange may not need improvements as a result of
traffic volumes, this interchange may need improvements to address existing horizontal and vertical clear-
ance issues with 1-26.
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Interstate 26 Widening MM 85-MM101, Newberry, Lexington, Richland Counties, SC
Finding of No Significant Impact
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EXECUTIVE SUMMARY

The South Carolina Department of Transportation (SCDOT) proposes multiple improvements to
the 1-26 corridor from mile marker 85 — SC 202 to mile marker 101 — Broad River Road (US 176)
designed to increase capacity, upgrade interchanges to meet design requirements, and expand
vertical clearance at overpass bridges. Specifically, SCDOT proposes widening I-26 from four to
six lanes from Exit 85 — SC 202 to Exit 97 - Broad River Road (US 176) and from four to eight lanes
from Exit 97 - Broad River Road (US 176) to Exit 101 - Broad River Road (US 176). Along the project
area, interchanges at Exit 85 —SC 202, Exit 91 — Columbia Avenue (S-48), and Exit 97 - Broad River
Road (US 176) will be improved to bring them to compliance with design requirements.

Throughout nearly all of the study area, I-26 currently provides two lanes in each direction. From
Exit 82 southeastward, the two lane section is maintained, until it is widened from two to three
lanes approaching Exit 101.

The proposed project has two primary purposes: increase roadway capacity to address the
projected traffic volumes and improve geometric deficiencies along the mainline and at several
interchanges and overpasses in this section of I-26 by bringing them to compliance with current
state and federal design standards. The secondary purpose is to improve safety which will be
enhanced by improving the geometric design of the facility.

This interchange modification report (IMR) presents information for the proposed interchange
modifications at Exit 97 — Broad River Road (US 176), located in Richland County, SC. Today, this
interchange is a partial cloverleaf with loop on-ramps and slip ramp off-ramps. Julius Richardson
Road intersects the westbound loop ramp and Rauch-Metz Road intersects the eastbound loop
ramp.

Information discussed in the report is derived from the following projects reports: Interstate 26
Widening Traffic Analysis Report: 1-26 Widening Project MM 85-MM 101, Accident Analysis
Report: I-26 Widening Project MM 85-MM 101, and Interstate 26 Widening and Improvements
Mile Marker 85-101 Environmental Assessment.

Three alternatives were developed for Exit 97. The three Build alternatives at Exit 97 consist of:

e Alternative 1: Diverging Diamond Interchange (DDI) — the concept would replace the
existing interchange with a DDI.

e Alternative 2: Partial Cloverleaf (ParClo) Interchange — this concept would add a
westbound on-ramp and eastbound on-ramp to the existing interchange configuration.

e Alternative 3: Single Point Urban Interchange (SPUI) — this concept would replace the
existing interchange configuration with a SPUI.
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In each of the Exit 97 alternatives, traffic from the existing ramp intersections of Julius Richardson
Road and Rauch Metz Road would be redirected to West Shady Grove Road and Broad Stone
Road, respectively. The existing ramp intersections with Broad River Road would be eliminated,
and Broad River Road would be widened through the interchange area between Broad Stone
Road and the main Shopping Center Driveway. The eastbound off-ramp intersection would
operate under traffic signal control. The existing traffic signal at the shopping center driveway
would be removed and a new signal would be installed at the southern access to the shopping
center, and traffic signals would be installed at the Broad River Road intersections with Broad
Stone Road and West Shady Grove Road.

Alternative 1, the DDI, was selected as the Preferred Alternative for Exit 97. Alternative 1 would
impact the least amount of streams and wetlands, when compared to the other Build
alternatives, making this the least environmentally damaging practicable alternative. It also
requires the least amount of new right-of-way and has the lowest overall estimated construction
cost. The DDI would also reduce congestion and provide a safer interchange, satisfying the
project purpose and need. The intersections of Broad River Road and the I-26 ramps would be
improved from LOS E or F to LOS C or better. Because of these reasons, Alternative 1 was selected
as the Preferred Alternative. Alternative 1 is shown in Figure E-1.

Based on the analysis, other improvements to the original concept were made including turn lane
lengths, number of approach lanes, number of lanes on Broad River Road, and traffic signal
phasing to obtain an acceptable Level of Service (LOS) results.
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Source: Figure 84, Interstate 26 Widening Traffic Analysis Report
Figure E-1. Preferred Alternative 1
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I. Introduction

I-26 is an east-west interstate highway that begins at the junction of U.S. Route 11W and U.S.
Route 23 in Kingsport, Tennessee. From this origin, I-26 runs generally southeastward through
Tennessee, North Carolina, and South Carolina, where it ends at U.S. Route 17 in Charleston,
South Carolina.

Along its nearly 306 mile length, I-26 provides access to Johnson City, Tennessee; Asheville, North
Carolina; and Spartanburg, Columbia and Charleston, South Carolina.

In South Carolina, I-26 covers about 221 miles, and provides connections to 1-95 south of
Providence, to I-77 south of Cayce, to 1-20 west of Columbia, and to |-85 north-west of
Spartanburg. The portion of I-26 under study in the Interstate 26 Widening Traffic Analysis
Report: I-26 Widening Project MM 85-MM 101 is located west of Columbia, generally between
Exit 82 and Exit 102. Exit 85 is located on the west end of the study area.

In the vicinity of Exit 97, I-26 currently provides two lanes in each direction. The posted speed
limit on 1-26 in the vicinity of Exit 97 is 70 miles per hour.

In general, interstate routes can be characterized as having either level, rolling, or mountainous
terrain. Consistent with the Mainline Study, the portion of I-26 adjacent to Exit 97 is characterized
as having a rolling terrain.

Information discussed in the report is derived from the following projects reports: Interstate 26
Widening Traffic Analysis Report: I-26 Widening Project MM 85 to MM 101 (Mainline Study),
Accident Analysis Report: 1-26 Widening Project MM 85 to MM 101 (Accident Analysis), and
Interstate 26 Widening and Improvements Mile Marker 85-101 Environmental Assessment.

The I-26 Mainline Study evaluated multiple improvements to the 1-26 corridor designed to
increase capacity, upgrade interchanges to meet design requirements, and expand vertical
clearance at overpass bridges and/or replace them. The study considered widening I-26 from two
to three lanes from approximately 1.6 miles west of Exit 85 to about 2,200 feet west of Exit 101
and examined modifications to interchanges at Exit 85 (SC 202), Exit 91 (S-32-48/Columbia
Avenue) and Exit 97 (US 176/Broad River Road). To provide sufficient coverage to prepare
interchange modification reports, the 1-26 Mainline Study included the existing interchanges at
Exits 82, 101 and 102. Figure 1 depicts the study area for the overall I-26 Widening project.
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Source: Figure 12, Interstate 26 Widening Traffic Analysis Report
Figure 1 . Interstate 26 Widening Study Area
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[I. Exit 97 - US 176/Broad River Road

Exit 97 is a partial cloverleaf interchange with loop on-ramps in the northeast and southwest
guadrants. The existing configuration of the Exit 97 interchange is shown in Figure 2.

Existing Conditions

The existing configuration of Exit 97 Exit 97 was constructed in the early 1970s. The section of I-
26 in the vicinity of Exit 97 currently consists of a four-lane interstate with a grassed median for
all of its length.

The westbound off-ramp is approximately 1,525 feet long with a 1,210 feet long parallel
deceleration lane (with a parallel length of approximately 965 feet). The off-ramp has a 35 mph
posted advisory speed limit.

The westbound loop on-ramp is a single lane ramp that begins at the signalized off-ramp
intersection. The loop on-ramp is approximately 1,250 feet long and merges into [-26 with a
1,440 feet long parallel acceleration lane (with a parallel length of approximately 895 feet). The
ramp accepts the southbound left turn from a separate left turn lane on Broad River Road, and
northbound right turn traffic from Broad River. The lanes for these two movements are separated
by a grass island, with the southbound left turn traffic from Broad River Road controlled by a yield
sign at the merge with the northbound right turn traffic from Broad River Road. The intersection
with Julius Richardson Road is located approximately 775 feet from the signalized ramp
intersection on Broad River Road.

The westbound loop off-ramp and on-ramp are separated by approximately 710 feet on
westbound I-26.

The eastbound off-ramp is approximately 1,800 feet long with a 970 feet long parallel
deceleration lane (with a parallel length of approximately 770 feet). The off-ramp has a 35 mph
posted advisory speed limit. In the middle of the ramp, traffic can make a right turn to Rauch-
Metz Road (S-40-385) or it can proceed straight until the end of the ramp. At the end of the off-
ramp, traffic can make a left turn to “Peak” and “Pomaria” or make a right turn to “Irmo” and
“Ballentine”. Near the end, the off-ramp widens from a single lane to provide a separate left turn
lane and a separate right turn lane with approximately 200 feet of storage that are separated
from each other by a concrete island. Both movements are controlled by the STOP signs. The stop
lines are set back 25-35 feet from the edge of Broad River Road.
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Source: Figure 12, Interstate 26 Widening Traffic Analysis Report
Figure 2. Existing Interchange
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The eastbound on-ramp is a single lane loop ramp approximately 1,245 feet long that merges
into I-26 with a 1,500 feet long parallel acceleration lane (with a parallel length of approximately
1,385 feet). The ramp accepts the southbound right turn and the northbound left turn traffic
from Broad River Road along with eastbound left turn traffic from Rauch-Metz Road. The
northbound left turn traffic from Broad River Road has a yield sign at the merge with the
southbound right turn traffic from Broad River Road. The Rauch-Metz Road approach is
controlled by a STOP sign.

The eastbound off-ramp and loop on-ramp are separated by approximately 905 feet.

The exit is signed “176” using the route shield, along with the text “Peak” in the westbound
direction. In the eastbound direction, the route shield “176” is shown along with the text
“Ballentine” and “White Rock”.

Broad River Road to the north of the interchange is a two lane roadway with a posted 45 mph
speed limit. As Broad River Road approaches the interchange, separate right turn lanes are
provided to the north and center driveway to the shopping center. At the signalized intersection
with the westbound off-ramp, Broad River Road provides separate southbound left turn, through
and right turn lanes. The southbound left turn lane provides 270 feet of storage and the
southbound right turn lane provides 175 feet of storage. In the northbound direction at this
signal, Broad River Road provides separate left turn with 140 feet of storage, and a separate
through lane; the right turn movement to the westbound loop on-ramp diverges from
northbound Broad River Road approximately 240 feet to the south of the stop line with a 130
feet long diverging taper. The Broad River Road bridge crossing I-26 is two lanes wide. At the
eastbound ramp intersection, southbound of Broad River Road provides a single through lane;
the right turn lane to the eastbound loop on-ramp diverges approximately 250 north of where
northbound traffic turns left onto the ramp. No separate turn lanes are provided to separate
traffic turning left onto the eastbound loop on-ramp from the northbound through traffic on
Broad River Road.

The eastbound ramp intersection is shown in Figure 3. The westbound ramp intersections are
shown in Figure 4 and in Figure 5.
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Source: Figure 21, Interstate 26 Widening Traffic Analysis Report
Figure 3. Exit 97: Broad River Road at EB Ramps

Source: Figure 22, Interstate 26 Widening Traffic Analysis Report
Figure 4. Exit 97: Broad River Road at Westbound Ramps and Central Driveway



Interstate 26 Exit 97
Interchange Modification Report

Source: Figure 23, Interstate 26 Widening Traffic Analysis Report
Figure 5. Exit 97: Broad River Road at Westbound Ramps and South Driveway

Adjacent intersections

Seven intersections are located in the vicinity of the interchange. These are:
e Eastbound Ramps and Rauch-Metz Road (S-40-385)
e Broad Stone Road (5-40-2805) and Rauch-Metz Road
e Broad Stone Road with Broad River Road
e Westbound Ramps with Julius Richardson Road (S-40-959)
e Broad River Road and South Shopping Center Driveway/Westbound ramps
e Broad River Road and Center Shopping Center Driveway
e Broad River Road and North Shopping Center Driveway
e Broad River Road and West Shady Grove Road

The intersection of eastbound ramps with Rauch-Metz Road (S-40-385) is located in the
southwestern quadrant of the interchange approximately 1,165 feet southeast from gore point
of eastbound off-ramp. The intersection of eastbound ramps with Rauch-Metz Road (S-40-385)
is an unsignalized intersection with the approach of Rauch-Metz Road controlled by a STOP sign.
Rauch-Metz Road is an undivided two lane road with 45 mph posted speed limit. The existing
configuration of the eastbound ramps with Rauch-Metz Road is shown in Figure 6.

10
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Source: Figure 24, Interstate 26 Widening Traffic Analysis Report
Figure 6. Exit 97: Eastbound Ramps at Rauch-Metz Road

The intersection of Broad Stone Road (S-40-2805) with Rauch-Metz Road is located in the
southwestern quadrant of the interchange approximately 310 feet from the intersection of
eastbound ramps with Rauch-Metz Road. The intersection of Broad Stone Road (S-40-2805) with
Rauch-Metz Road is an unsignalized intersection with the approach of Broad Stone Road
controlled by the STOP sign. Broad Stone Road is an undivided two lane road without posted
speed limit, however, it has a 15 mph advisory speed at the curves. The existing configuration of
Broad Stone Road with Rauch-Metz Road intersection is shown in Figure 7.

The intersection of Broad Stone Road with Broad River Road is located in the southern end of the
interchange area approximately 1,395 feet from the middle of I-26 and Broad River Road
intersection. The intersection of Broad Stone Road with Broad River Road is an unsignalized
intersection with the approach of Broad Stone Road controlled by the STOP sign. Broad Stone
Road is an undivided two lane road without posted speed limit, however, it has a 15 mph advisory
speed at the curves. At the intersection with Broad River Road, Broad Stone Road with has right
turn lane with 260 feet of storage and a 185 feet long taper. The existing configuration of Broad
Stone Road with Broad River Road intersection is shown in Figure 8.

11
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Source: Figure 25, Interstate 26 Widening Traffic Analysis Report
Figure 7. Exit 97: Broad Stone Road at Rauch-Metz Road

Source: Figure 26, Interstate 26 Widening Traffic Analysis Report
Figure 8. Exit 97: Broad Stone Road at Broad River Road

12
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The intersection of the westbound ramps with Julius Richardson Road (S-40-959) is located in the
northeastern quadrant of the interchange approximately 835 feet northwest from gore point of
westbound off-ramp. The intersection of westbound ramps with Julius Richardson Road (S-40-
959) is an unsignalized intersection with the approach of Julius Richardson Road controlled by
the STOP sign. Julius Richardson Road is an undivided two lane road with 45 mph posted speed
limit. The existing configuration of westbound ramps with Julius Richardson Road intersection is
shown in Figure 9.

Source: Figure 27, Interstate 26 Widening Traffic Analysis Report
Figure 9. Exit 97: Westbound Ramps at Julius Richardson Road

The intersection of Broad River Road with westbound ramps and with south driveway to the
Broad River Village shopping center is located in the northern end of the interchange
approximately 790 feet from the middle of the 1-26 and Broad River Road interchange. The
intersection of Broad River Road with the westbound ramps and the south driveway to the
shopping center is a signalized intersection. The south shopping center driveway has two
inbound lanes and two outbound lanes consisting of a separate left turn lane and a shared
through-right turn lane. These lanes are separated by a concrete median. The westbound off-
ramp approach has a left turn lane with 185 feet of storage and a through lane with 185 feet long
storage with a painted median between them. The existing configuration of Broad River Road at
the westbound ramps and with south driveway to the mall with Food Lion intersection is shown
in Figure 5.

The intersection of Broad River Road with the center driveway to the Broad River Village shopping
center is located in the northern end of the interchange approximately 1,150 feet from the

13
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middle of I-26 and Broad River Road interchange, and approximately 360 feet from the signalized
intersection of Broad River Road with the westbound ramps and the southern shopping center
driveway. The right turn movement from the westbound off-ramp merges into northbound
Broad River Road approximately 60 feet north of the central driveway intersection. The central
shopping center driveway is an unsignalized right turn in/right turn out intersection with a
concrete channelizing island. The southbound right turn movement into driveway is made from
a separate right turn lane with approximately 310 feet of storage, and a taper that ends just south
of the northern shopping center driveway. The STOP sign controlled right turn movement from
the driveway is made into the southbound right turn lane at the signalized intersection with the
westbound ramps and the southern shopping center driveway. Traffic wishing to travel through
on southbound Broad River Road or turn left onto the westbound on-ramp has to weave into
those lanes within the approximately 245 feet available between the outbound driveway stop
line and the stop line at the signalized intersection. The existing configuration of Broad River
Road with westbound ramps and with central driveway to the mall with Food Lion intersection is
shown in Figure 4.

The intersection of Broad River Road with the north driveway to the Broad River Village shopping
center is located approximately 1,740 feet north of the middle of the I-26 and Broad River Road
interchange and approximately 600 feet north of the center shopping center driveway. The
intersection of Broad River Road with the north shopping center driveway is an unsignalized
intersection with the approach of north driveway controlled by a STOP sign. The approach of
north driveway has a single entrance lanes and separate left and right turn exit lanes. On
southbound Broad River Road, there is a separate right turn lane for traffic entering the shopping
center. This right turn lane has approximately 270 feet of vehicle storage. Northbound Broad
River Road has a separate left turn lane for traffic turning left into this driveway. This left turn
lane has approximately 215 feet of vehicle storage. The existing configuration of Broad River
Road with westbound ramps and with north driveway to the mall with Food Lion intersection is
shown in Figure 10.

The intersection of Broad River Road with West Shady Grove Road is located approximately 3,400
feet north of the middle of the I-26 and Broad River Road interchange and approximately 1,680
feet north of the north shopping center driveway. West Shady Grove Road intersects Julius
Richardson Road approximately 4,170 east of its intersection with Broad River Road. The
intersection of Broad River Road with West Shady Grove Road is an unsignalized intersection with
the westbound approach of West Shady Grove controlled by a STOP sign. There are no separate
turn lanes provided on any of the approaches to the intersection. The configuration of the
intersection of Broad River Road and West Shady Grove Road is shown in Figure 11.

14
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Source: Figure 28, Interstate 26 Widening Traffic Analysis Report
Figure 10. Exit 97: Broad River Road at Westbound Ramps and North Driveway

Source: Figure 29, Interstate 26 Widening Traffic Analysis Report
Figure 11. Exit 97: Broad River Road at West Shady Grove Road
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Purpose and Need

The proposed project has two primary purposes: increase roadway capacity to address the
projected increased traffic volumes and improve geometric deficiencies along the mainline and
at several interchanges and overpasses in this section of I-26 by bringing them into compliance
with current state and federal design standards. The secondary purpose is to improve safety,
which will be enhanced by improving the geometric design of the facility.

The needs for this project were identified through a comprehensive review of previous studies
along with the analysis of current data compiled for this study. This includes information in the
Traffic Analysis Report and the Accident Analysis Report, as well as that collected through
meetings with SCDOT,; federal, state and local agencies; project stakeholders, and the public.

Conceptual Design

The US 176/Broad River Road interchange is expected to be modified as part of the I-26 widening
project. Analyses evaluating 2040 Build conditions for the intersections within the Exit 97
interchange area were performed for three alternatives.

Three alternatives were developed for Exit 97 (Figure 12 through Figure 14).
e Alternative 1 replaces the existing Exit 97 with a diverging diamond interchange (DDI).
The conceptual design of Alternative 2 is shown in Figure 12.
e Alternative 2 replaces the existing Exit 97 with a new partial cloverleaf interchange. The
conceptual design of Alternative 2 is shown in Figure 13.

e Alternative 3 replaces the existing Exit 97 with a single point urban interchange (SPUI).
The conceptual design of Alternative 3 is shown in Figure 14.

In each of the Exit 97 alternatives, traffic from the existing ramp intersections of Julius Richardson
Road and Rauch Metz Road would be redirected to West Shady Grove Road and Broad Stone
Road respectively. The existing intersection ramp intersections with Broad River Road would be
eliminated, and Broad River Road would be widened through the interchange area between
Broad Stone Road and the main Shopping Center Driveway. The eastbound off-ramp intersection
would operate under traffic signal control. The existing traffic signal at the shopping center
driveway would be removed and a new signal would be installed at the southern access to the
shopping center, and traffic signals would be installed at the Broad River Road intersections with
Broad Stone Road and West Shady Grove Road.

Alternative 1, the DDI, was selected as the Preferred Alternative for Exit 97. Alternative 1 would
impact the least amount of streams and wetlands, when compared to the other Build
alternatives, making this the least environmentally damaging practicable alternative. It also
requires the least amount of new right-of-way and has the lowest overall estimated construction
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cost. The DDI would also reduce congestion and provide a safer interchange, satisfying the
project purpose and need. The intersections of Broad River Road and the I-26 ramps would be
improved from LOS E or F to LOS C or better. Because of these reasons, Alternative 1 was selected
as the Preferred Alternative.

Source: Figure 84, Interstate 26 Widening Traffic Analysis Report
Figure 12. Improvement Alternative 1 Diverging Diamond Interchange
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Source: Figure 83, Interstate 26 Widening Traffic Analysis Report
Figure 13. Improvement Alternative 2 Partial Cloverleaf

Source: Figure 85, Interstate 26 Widening Traffic Analysis Report
Figure 14. Improvement Alternative 3 SPUI
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Intersection Modification Report Applicant

The interchange policy is administered by the Federal Highway Administration (FHWA).
Therefore, FHWA is required to approve all new access or changes in access points pursuant to
this policy.

As the owner and operator of the Interstate System, SCDOT is responsible for submitting a formal
request to the FHWA in the form of an IMR that documents the analysis, the rationale for the
proposed change in access, and the recommended action.

SCDOT is the sponsoring agency for the 1-26 Widening project. The contact information for the I-
26 Exit 97 IMR study is provided below:

Michael L. Hood, P.E., DBIA

Assistant Program Manager, Design-Build Group
SC Department of Transportation

955 Park St., Columbia, SC 29201

lll.  Study Area

In South Carolina, I-26 covers about 221 miles, and provides connections to [-95 south of
Providence, to I-77 south of Cayce, to 1-20 west of Columbia, and to |-85 north-west of
Spartanburg. Within the study area shown on Figure 1, 1-26 crosses portions of Newberry,
Lexington and Richland Counties.

Demographics

According to the 2010 Census, Newberry County has approximately 37,500 residents, Lexington
County has approximately 262,500 residents and Richland County has approximately 384,500.
The counties have seen a steady increase in population since the 1950’s. Between 2000 and
2010, Newberry county saw a 3.7% increase in population, Lexington County saw a 17.7%
increase in population and Richland County saw a 16.6% increase in population.

According to the South Carolina Revenue and Fiscal Affairs Office, Newberry County is expected
to continue to see gradual population growth between 2010 and 2030,* while Lexington County
is expected to see more significant population growth by 2030. The same source estimates
Richland County’s population will continue to grow but possibly at a slower rate than from 2000
to 2010. Table 1, presents population growth and projections for the three counties.

1 5.c. Revenue and Fiscal Affairs Office, County Population Projections 2000-
2030, http://www.sccommunityprofiles.org/census/proj_c2010.html
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Table 1: Population Growth in the I-26 PSA

County 2000' 2010' 2030' 2000 - 2010 2010 -2030
Population Population | Population % Growth % Growth
Newberry 36,108 37,508 39,800 3.7% 5.6%
Lexington 216,014 262,391 333,200 17.7% 21.3%
Richland 320,677 384,504 456,000 16.6% 15.7%

Source: http.//www.sccommunityprofiles.org/census/proj_c2010.html|

Land Use

The I-26 Widening project corridor is located primarily within unincorporated areas of Newberry,
Lexington, and Richland counties, but includes small portions of the towns of Irmo and Chapin.
Existing land uses are primarily forested land and commercial businesses with areas of rural
residential and light industrial operations. The closest incorporated municipalities are the City of
Columbia to the southeast; the town of Irmo to the southwest; the Town of Chapin to the
southwest; the Town of Little Mountain to the south and the Town of Newberry to the northwest.

Along the mainline of I-26, land uses consist mainly of forested land but become increasingly
mixed with commercial and residential properties moving from west to east towards Columbia.
An industrial park (Chapin Business and Technology Park) and a planned residential/ commercial
neighborhood is located southwest of Exit 91. The industrial park has infrastructure and zoning
in place but no buildings as of yet. The adjacent residential/ commercial area is in the planning
stages.

Exit 97 — Broad River Road

Land uses surrounding Exit 97 — Broad River Road consist of light industrial, commercial, low-
density residential, and open/forested land. Low-density residential land, off of Julius
Richardson Road, and forested land is located to the north and northeast of the interchange.
To the east of the interchange is the Evergreen 123 BP gas station and forested land. An SCDOT
section shed and the SC Department of Motor Vehicles office are located to the south of the
interchange. Small commercial businesses occupy this area as well. To the southwest of the
interchange are two utility rights-of-way and forested land. To the northwest of the interchange
is a commercial shopping center with several small businesses, anchored by the Food Lion
grocery store.

With anticipated population growth and the corridor’s proximity to Columbia, residential,
commercial and industrial development are expected to continue within the project study area,
for the No-Build and the Preferred Alternative.

20
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Along the mainline of I-26 in the project study area, the land use consists of mainly of forested
land, with areas of commercial, residential, and lightindustrial uses. The proposed widening of the
mainline is not expected to change land uses along the mainline of the interstate.

Transportation System

The Project study area roadway transportation system is part of the I-26 Widening study depicted
in Figure 1. This region of Lexington, Newberry and Richland counties is accessed via I-26, which
is an east-west freeway connecting Columbia with its suburbs in northwest direction.

For this IMR, a focused roadway system was evaluated. It consisted of I-26 mainline with its
merges and diverges areas and the Exit 97 — Broad River Road (US 176) interchange. Specifically,
I-26 westbound and eastbound mainline segments at Exit 97 — Broad River Road (US 176) were
evaluated for traffic conditions during different hours of the day. This study area is a subset of
the broader study area that was analyzed during the Interstate 26 Widening Traffic Analysis
Report.

IV. Methodology

Scenarios Analyzed

In March 2017, STV Incorporated prepared the |-26 Widening Traffic Analysis Report that
included the following scenarios:

e Existing Conditions
e 2040 No-Build Conditions
e 2040 Build Conditions

Analyses were performed for existing conditions (existing traffic, intersection traffic control and
geometry), 2040 No-Build conditions (2040 traffic, and existing intersection traffic control and
geometry) and 2040 Build conditions (2040 traffic and modified intersection traffic control and
geometry reflecting the reasonable interchange improvement alternative). The Exit 97
alternatives were compared against one another to determine which best met the purpose and
need with the least impacts.

The 2040 No-Build Alternative for the Exit 97 interchange represents the existing interchange
configuration, intersection traffic control and geometric conditions with no changes to those
conditions. Many of the impacts associated with the construction of the interchanges would not
occur, but the interchanges would continue to be out of conformance with current state and
federal design standards. This would not satisfy the purpose and need for the project.
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There were three Reasonable Alternatives developed for Exit 97. These alternatives share many
common features. They all would meet the purpose and need for the project by bringing the
interchange into compliance with current state and federal design requirements. The safety at
the interchange will be improved by providing on and off ramps that separate the interstate
traffic from local traffic, and which will be long enough to allow traffic to merge onto the
interstate and to store traffic that is exiting the interstate during peak hours. Alternative 1 was
recommended as the Preferred Alternative for Exit 97. Therefore, the other alternatives were
not carried forward in this document and Alternative 1 was analyzed for the 2040 Build
Conditions for Exit 97.

The interchanges adjacent to Exit 97 are Exit 91 and Exit 101. Exit 91 — Columbia Avenue (S-32-
48) is located approximately 5.30 miles northwest of Exit 97. Exit 101 — Broad River Road (S-40-
76, US 176) is the next adjacent interchange to the southeast of Exit 97 and is located
approximately 4.95 miles away. The interaction of the modifications proposed at Exit 97 with
the adjacent interchanges at Exits 91 and 101 were initially analyzed and are included in the I-26
Widening Traffic Analysis Report.

By replacing the substandard ramps and modifying the existing interchange to meet current
design standards, the proposed modified interchange with US 176/Broad River Road is
anticipated to contribute to an improvement in traffic safety and provide space for the
construction of an additional travel lane in each direction along I-26. The proposed improvements
should mitigate the existing factors identified in the Accident Analysis as contributing to a high
occurrence of rear-end collisions in the area, including short ramps and merge/diverge areas, as
well as a narrow clear zone at and adjacent to the overpass for US 176/Broad River Road.

The Preferred Alternative of the interchange design also provides space for the construction of
an additional travel lane in each direction along I-26 to the west of the interchange and 2
additional lanes in each direction to the east of the interchange. Altogether, these design
provisions would enhance the operational efficiency and safety of the corridor, thereby
increasing capacity and improving levels of service in the long term.

Traffic Forecasts

A proposed average annual growth rate was estimated based on a comparison of the AADT
average annual growth rates (for 1996 and 2015) and the SCSWM average annual growth rates
for each of the segments. This proposed growth rates were applied to all mainline, ramp and
arterial turning movement volumes within the study area to generate the design year peak hour
volumes for use in the alternatives analysis. In setting the growth rate, an annual percentage
that is comparable to, but higher than the observed growth rates is often desirable so a
conservative analysis of future traffic conditions may be attained.
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Many of the segments in the study area had estimated growth rates exceeding 1.00 percent per
year based on the statewide model. Historic data of all segments exceeded 2.00 percent per year.
Given the long term historic growth in the corridor, the growth rate falls in a range from 1.5
percent (based on the model assignments) and 2.5 percent per year (based on the long term
growth rate from 1996 — 2015). Based on discussions with SCDOT it was determined that a
growth rate of 1.5 percent would be used to the east of US 176 (Broad River Road), a growth rate
of 2 percent would be used from US 176 (Broad River Road) to east of SC 202, and a growth rate
of 2.5 percent would be used from SC 202 to the west.

Traffic Analysis

A series of capacity analyses were performed based on the methodologies and guidelines
contained in the Transportation Research Board’s publication HCM 2010 Highway Capacity
Manual (HCM). Various analysis and simulation software packages based on the HCM were used
in performing the analyses. These included:

a. McTrans’ HCS 2010 (Version 6.3)
0 Freeway Segments
O Ramp Merge/Diverge Areas
0 Weaving Segments
b. Trafficware’s Synchro (Version 9.1.910.24)
0 Unsignalized Intersections
0 Signalized Intersections
c. Caliper’s TransModeler (Version 4.0 Build 6020)
0 Network Simulation
0 Freeway Segments
O Ramp Merge/Diverge Areas

Level of Service Criteria

The analysis methodologies contained in the HCM for the various facility types and users describe
the operational conditions in terms of a Level of Service (LOS). The HCM defines LOS as

“...a quality measure describing operations conditions within a traffic stream, generally in terms
of such service measures as speed and travel time, freedom to maneuver, traffic interruptions,
comfort and convenience. Six LOS are defined for each type of facility that has analysis procedures
available. Letters designate each level, from A to F, with LOS A representing the best operating
conditions and LOS F the worst. Each level of service represents a range of operating conditions
and the driver’s perception of those conditions. Safety is not included in the measures that
establish service levels.”

The following discussions and tables describe the HCM LOS criteria for freeway segments, ramp
merge/diverge segments, weaving segments, unsignalized intersections and signalization
intersections.
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Freeway Segments

The HCM characterizes the capacity of a basic freeway segment “..by three performance
measures: density in passenger cars per mile per lane (pc/mi/In), space mean speed in miles per
hour (mi/h), and the ratio of demand flow rate to capacity (v/c). Each of these measures is an
indication of how well traffic is being accommodated by the basic freeway segment.” Table 2
shows the HCM LOS criteria for basic freeway segments. LOS F occurs when either the segment
density exceeds 45 pc/mi/ln or when the segment v/c ratio exceeds 1.0 (regardless of the
segment density).

Table 2. Freeway Segment LOS Criteria

Source: Table 12 — Interstate 26 Widening Traffic Analysis Report
Weaving Segments

Weaving segments occur where two or more streams of traffic traveling in the same direction
are able to cross each other without traffic control devices. This typically occurs where a merge
segment is followed by a diverge segment within a relative short distance (usually less than 2,800
feet). The LOS of a weaving segment is also related to the density of the segment. Regardless of
the density, the weaving segment is considered to operate at LOS F when the v/c exceeds 1.0.
Table 3 shows the HCM LOS criteria for Freeway Weaving Segments.

24



Interstate 26 Exit 97
Interchange Modification Report

Table 3. Weaving Segment LOS Criteria

Source: Table 13 — Interstate 26 Widening Traffic Analysis Report
Ramp Merge and Diverge Areas

Ramp-freeway junctions occur when merging maneuvers occur (on-ramps) or when diverging
maneuvers occur (off-ramps). The operation of these merge and diverge areas are affected by a
number of factors, including the operation of the adjacent freeway segment and the proximity
and flow on adjacent ramps. Typically, the influence area of the ramps is 1,500 feet upstream of
a diverge point and downstream from a merge point. As with freeway segments and weaving
segments, the LOS of a merge or diverge area is related to the density of the segment. Regardless
of the density, the merge or diverge areas are considered to operate at LOS F when the freeway
demand exceeds the capacity of the upstream freeway segment (at diverge areas) or the
downstream freeway segment (at merge areas), as well as when the ramp demand exceeds the
ramp capacity. Table 4 shows the HCM LOS criteria for Ramp Merge and Diverge areas.

Table 4. Merge/Diverge LOS Criteria

Source: Table 14 — Interstate 26 Widening Traffic Analysis Report

Unsignalized Intersections

The LOS for unsignalized intersections is based on the average control delay per vehicle. Since
major street traffic is seldom controlled by STOP signs (except at intersections with ALL-WAY
STOP control or in special circumstances), major street traffic generally will experience virtually
no delay. Most of the delay will be encountered by traffic on approaches controlled by STOP
signs. Under certain conditions, delay will also be encountered by left turning traffic on the major
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street waiting for appropriate sized gaps in the opposing traffic flow to complete their turn.
Therefore, the delay experienced by STOP controlled movements and major street left turns,
rather than the entire average intersection delay, are used to identify the critical LOS at these
intersections. Table 5 shows the HCM LOS criteria for unsignalized intersections.

Table 5. Unsignalized Intersection LOS Criteria

Source: Table 15 — Interstate 26 Widening Traffic Analysis Report

Signalized Intersections

The LOS for signalized intersections is based on the average control delay per vehicle. LOS can
be identified for the entire intersection, individual intersection approaches, and each
movement/lane-group. Table 6 shows the HCM LOS criteria for signalized intersections.

Table 6. Signalized Intersection LOS Criteria

Source: Table 16 — Interstate 26 Widening Traffic Analysis Report
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V. Traffic Volumes

The traffic volumes used in the analysis for Exit 97 consisted of Existing (2016) conditions, and
Future (2040) No-Build and Build conditions.

Existing 2016 Traffic Volumes

Turning movement traffic count data was obtained for a number of ramp termini and other
adjacent intersections within the Exit 97 interchange area from 7:00 to 9:00 AM and from 4:00
to 6:00 PM on Tuesday, August 23 2016. The turning movement count data, which are provided
in Appendix A, included:

e US 176 & Center Food Lion Drive (right in/out)

e US 176 & North Food Lion Drive (full access/STOP controlled)
e US176 & S-40-612 (W Shady Grove Road)

e S-40-385 Rauch-Metz Road & S-40-2805 (Broad Stone Road)

Turning movement counts were conducted for 12 hours between 7:00 AM and 7:00 PM on
Tuesday, August 23 2016 at the following locations:

e US 176 & I-26 westbound ramps/Exxon Drive

e US 176 & 1-26 eastbound ramps/South Food Lion Drive

e [-26 eastbound ramp & S-40-385 (Rauch-Metz Road)

e |-26 westbound ramp & S-40-2894 (Julius Richardson Road)
e US 176 & S-40-2805 (Broad Stone Road)

e S5-40-385 Rauch-Metz Road & S-40-2805 (Broad Stone Road)

The turning movement traffic count data were evaluated and reviewed. The morning and
afternoon peak hour volumes at each of the ramp termini and the adjacent intersections at each
interchange were identified and were balanced between intersections. The balanced morning
and afternoon peak hour volumes for the interchanges are shown in Figure 15.

2040 Traffic Volumes

An annual growth rate of the study area of about 2.0 percent per year was applied to the freeway
between Exits 91 and 101 to achieve balanced volumes through the corridor to achieve balanced
volumes throughout the corridor. A similar rate was applied to the ramp traffic, and intersection
turning movement volumes to develop projections of the 2040 No-Build Design Hour Traffic
Volumes. The 2040 estimated peak hour turning movement volumes on the existing (No-Build)
network at the Exit 97 interchange are shown in Figure 16 and on the Preferred Alternative 1A in
Figure 17.
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Source: Figure 60, Interstate 26 Widening Traffic Analysis Report
Figure 15. Existing Peak Hour Turning Movement Volumes
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Source: Figure 66, Interstate 26 Widening Traffic Analysis Report
Figure 16. 2040 Estimated No-Build Peak Hour Turning Movement Volumes
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Source: Figure 93, Interstate 26 Widening Traffic Analysis Report
Figure 17. 2040 Estimated Peak Hour Turning Movement Volumes Alternative 1
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VI.  Traffic Operations

Freeway and Ramp Merge/Diverge Segment Analysis

The analysis of basic freeway segments within the study area were performed for existing
conditions (2016), future (2040) No-Build conditions and future (2040) Build conditions. The
following criteria were identified through discussions with SCDOT and used for various inputs
within the freeway segment analysis:

e The 10™ highest hour volumes based on the P-0112 ATR count station data for the
eastbound AM design hour, and the P-0015 ATR count station data for the eastbound PM
and westbound AM and PM design hours, balanced through the system, were used for
the freeway segment mainline volumes.

e To develop future (2040) traffic volumes, a growth rate of 2.0 percent was applied to
existing volumes from US 176 (Broad River Road) to east of SC 202.

e A peak hour factor of 0.90 was used for freeway segments and ramp areas.

e Mainline vehicle classification counts were completed in both directions east of Exit 101
and west of Exit 85. The highest observed peak hour truck percentages at the vehicle
classification counts for all of the segments in each direction/peak hour were used. The
highest observed truck percentages all ended up being the truck percentages observed
west of Exit 85. The proportion of trucks and buses traveling on the freeway segments
and ramp movements, based on SCDOT data, is:

» Eastbound AM - 16%
= Eastbound PM —14%
=  Westbound AM -23%
=  Westbound PM -13%

e Based on the grades through the study area, the terrain was selected as “Rolling”, instead
of “Level” or “Mountainous”.

e Free-flow speed was set at the posted speed limit along the segment.

The existing conditions and 2040 No-Build conditions analyses were performed using the existing
number of freeway lanes present on the segments within the study area. The 2040 Build
conditions analyses were performed assuming |-26 would provide three lanes in each direction
from Exit 85 to Exit 101 and four lanes in each direction from Exit 101 to Exit 102. In addition,
analysis results indicated that four lanes were needed between exits 97 and 101 and five lanes
between exits 101 and 102 due to inadequate LOS. The Basic Freeway Segment Analysis outputs
are provided in Appendix B and are shown in Table 7. The results of the ramp merge and diverge
analysis for Exit 97 are shown in Table 8 and Table 9 respectively.
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Table 7 - Freeway Segment Capacity Analysis Results

Table 8 - Ramp Merge Capacity Analysis Results

Freeway Merge Analysis Results

Direction

wB
EB

Merge
Location

Exit 97 Loop

AM Peak Hour

PM Peak Hour

2016 Existing

LOS

Exit 97 Loop [N

Density
13.1
32.5

2040 No-Build
LOS

2040 Build
LOS Density

2016 Existing
LOS

Density Density

1. Analysis reflects 4 lanes, with 4th lane being an add-lane for acceptable operations

Table 9 - Ramp Diverge Capacity Analysis Results

2040 No-Build

LOS Density

2040 Build
LOS Density

Freeway Diverge Analysis Results

Direction

WB
EB

Diverge
Location

Exit 97
Exit 97

AM Peak Hour

PM Peak Hour

2016 Existing

LOS Density

' Analysis reflects 4 lanes and 2 Ramp Lanes

2040 No-Build
LOS

2040 Build
LOS Density

2016 Existing
LOS Density

Density

2040 No-Build
LOS Density

2040 Build
LOS Density
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The analysis results for the freeway segments in the westbound and in the eastbound direction
between Exit 91 and Exit 101 for the 2016 Existing Conditions, summarized in Table 7, indicate
the following:

e During the morning peak hour, the freeway segments operate at LOS C or better except
the eastbound segment between Exit 97-101 that operates at LOS F;

e During the afternoon peak hour, the freeway segments operate at LOS D or better except
the westbound Exit 101-97 that operates at LOS F.

With traffic volumes projected to increase within the vicinity of Exit 97 at an annual rate of about
2.0 percent per year, and if I-26 is not widened, the increased traffic volumes traveling on the
existing interstate capacity will result in increased density and reductions of freeway segment
LOS.

e During the 2040 No-Build morning peak hour the westbound freeway segment between
Exit 97 and Exit 91 operates at LOS D. The remaining segments operate at LOS E or LOS
F;

e During the 2040 No-Build afternoon peak hour all freeway segments will operate at LOS
F.

The additional capacity provided by the construction of one more lane in each direction between
Exits 91 and 97, and two more lanes in each direction between Exit 97 and Exit 101, will result in
an improved LOS compared to the 2040 No-Build conditions and to the Existing Conditions. The
2040 Build analysis results indicate that:

e During the morning peak hour, the freeway segments operate at LOS D or better;
e During the afternoon peak hour, the freeway segments operate at LOS D or better.

The Ramp Merge Analyses outputs are provided in Appendix C and the summary analysis results
for the ramp merge areas are shown in Table 8. The analysis results for the ramp merge areas
indicate the following:

Using the design hour volumes for the morning and afternoon peak hours, the analysis results
for the 2016 Existing Conditions indicate that:

e During the morning peak hour, all merge areas at Exit 97 operate at LOS D or better;
e During the afternoon peak hour, all merge areas at Exit 97 operate at LOS C.

With traffic volumes projected to increase on the merge ramps within the corridor at an annual
rate of about 2.0 percent per year, and if I-26 is not widened, the increased traffic volumes
traveling on the existing merge ramps capacity will result in increased density and will reduce the
LOS of merge areas.
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e During the 2040 No-Build morning peak hour, the westbound loop on ramp merge at Exit
97 would operate at LOS C, while the eastbound Exit 97 loop on-ramp is expected to
operate at LOS F;

e During the 2040 No-Build afternoon peak hour, both merge areas at Exit 97 operate at
LOSF.

The additional capacity provided by the construction of one in each direction along I-26 from Exit
between Exit 91 and Exit 97, and two lanes in each direction between Exit 97 to Exit 101 will
lower densities in the ramp merge areas, and result in comparable LOS compared to the Existing
Conditions, and improved LOS over the 2040 No-Build condition in the afternoon peak hour.

e During the 2040 Build morning peak hour, the Exit 97 merge areas would operate at LOS
D or better if the fourth lane is constructed between Exit 97 and Exit 91. Note, the 4th
lane would be an add lane and the simulation analysis may be more representative of the
Exit 97 eastbound on-ramp area.

e During the 2040 Build afternoon peak hour, all merge areas at Exit 97 or adjacent to it are
expected to operate at LOS C.

The Ramp Diverge Analyses are also provided in Appendix C and summaries of the results are
shown in Table 9. The analysis results indicate the following:

Using the design hour volumes for the morning and afternoon peak hours, the analysis results
for 2016 Existing Conditions indicate that:

e During the morning peak hour, the Exit 97 diverge areas operate at LOS C or better;
e During the afternoon peak hour, the Exit 97 eastbound diverge area operates at LOS C
and the westbound diverge area operates at LOS F.

With traffic volumes projected to increase within the corridor at an annual rate of 2.0 percent
per year, and if I-26 is not widened, the increased traffic volumes traveling on the existing exit
ramps will experience increased density and will reduce the diverge area LOS at the off-ramps.

e During the 2040 No-Build morning peak hour, the westbound off-ramp at Exit 97 will
operate at LOS D and the eastbound off ramp at Exit 97 will operate at LOS F;

e During the 2040 No-Build afternoon peak hour the eastbound and westbound diverge
areas at Exit 97 will operate at LOS F.

The additional capacity provided by the construction of a third lane in each direction along I-26
between Exit 91 and 97, and up to four lanes between Exits 97 and 101 will lower densities in the
ramp diverge areas, resulting in an improvement in LOS compared to the 2040 No-Build condition
and comparable to 2016 Existing conditions. The 2040 Build analysis results indicate that:
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e During the morning peak hour, the Exit 97 diverge areas are projected to operate at LOS
C or better;

e During the afternoon peak hour, the Exit 97 westbound diverge area is projected to
operate at LOS A with the fourth lane is constructed between Exit 97 and Exit 91 and a
two-lane off-ramp. This 4th lane would be a lane drop at Exit 97 and therefore, due to the
limitations of HCS in analyzing lane drops the simulation analysis may be more
representative of the off-ramp analysis. Additional Freeway segment analysis
immediately upstream and downstream of the ramp diverge area show the area operates
at LOS D. The eastbound diverge area is expected to operate at LOS C.

Existing and 2040 No Build Intersection Analysis

Capacity analyses for the signalized and unsignalized intersections at the interchanges within the
study area were performed. Analyses were performed for existing conditions (existing traffic,
intersection traffic control and geometry), 2040 No-Build conditions (2040 traffic, and existing
intersection traffic control and geometry), and 2040 Build conditions (2040 traffic and modified
intersection traffic control and geometry).

For unsignalized intersections, the intersection operation is represented by the worst approach
delay and LOS of all the STOP sign controlled approaches to the intersection. For signalized
intersections, the intersection operation is represented by the intersection delay and LOS.

The results of the unsignalized and signalized intersection capacity analyses for existing
conditions and the 2040 No-Build conditions are shown in Table 10 and Figure 18. The HCM
intersection capacity outputs for each intersection are provided in Appendix D.

Under the existing conditions at Exit 97, atypical intersection configurations at several locations
and heavy volumes lead to several intersections operating at LOS E or F in both peak hours. These
intersections include:

e Broad River Road at Food Lion North Access,
e Broad River Road at Broad Stone Road,

e [-26 WB Ramps at Julius Richardson Road, and
e |-26 EB Ramps at Rauch-Metz Road.

For the intersections identified above, several improvements may be necessary to provide
acceptable LOS under existing conditions, such as installing a new traffic signals on Broad River
Road at Food Lion North Access and at Broad Stone Road

In general, with the forecasted increases in traffic and without improvements to the
intersections, delay in the 2040 No-Build analyses can be expected to be higher than delay during
the Existing Conditions analyses. In some cases, the increases in delay may still result in
acceptable LOS being obtained. In other cases, the increases in delay may result in LOS E or LOS
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F conditions. When these results occur, it may be necessary to provide additional capacity (such
as constructing separating left and/or right turn lanes) and/or changes in the traffic control (such
as installing traffic signals) to reduce delay and improve the LOS.

Under the 2040 No-Build conditions with the forecasted increases in traffic, delay can be
expected to increase on the intersection approaches. Additional intersections are expected to
operate at LOS E or F in the morning and afternoon peak hours, in addition to those described in
existing conditions, including Broad River Road at I-26 westbound right turn Slip Ramp, and Broad
River Road at 1-26 westbound ramp. However, due to unprocessed volume from upstream
gueuing, the No-Build conditions may appear better than the Existing conditions in some
locations.

The operation of the intersections on Broad River Road at the I1-26 WB Ramps may require
capacity or traffic control improvements, such as an additional through lane on Broad River Road
in both directions, to provide acceptable LOS during the 2040 No-Build operating conditions.

The analysis results for the existing and 2040 No-Build conditions at Exit 97 for the Broad River
Road (US 176) interchange intersections are illustrated in Figure 18.

2040 Build Intersection Analysis — Preferred Alternative (Alternative 1)

The Broad River Road (US 176) interchange is expected to be modified as part of the I-26 widening
project. The 2040 Build analyses for the intersections within the Exit 97 interchange area were
performed for three alternatives in the I-26 Mainline Study.

Alternative 1, which replaces the existing Exit 97 interchange with a diverging diamond
interchange, was selected as the Preferred Alternative. Other elements of the alternative
concept include:

e Shifting Julius Richardson Road traffic to West Shady Grove Road
e Shifting Rauch-Metz Road traffic to Broad Stone Road
e Eliminate the existing intersection of Broad River Road and the 1-26 westbound
ramps/shopping center access
e Widen Broad River Road between Broad Stone Road and the Food Lion North Access
e Upgraded acceleration/deceleration lanes on I-26
0 Eastbound on-ramp: 1325’ (1625’ including taper)
0 Eastbound off-ramp: 990’ (1290’ including taper)
0 Westbound on-ramp: 770’ (1070’ including taper)

Capacity analyses for the signalized and unsignalized intersections of the Preferred Alternative
were performed for the 2040 Build conditions which included the 2040 traffic volumes and
modified intersection traffic control and geometry to the interchange at Exit 97. The traffic
operations analysis of the Preferred Alternative identified areas where traffic control
improvements were projected to be needed to provide acceptable operating LOS. The results of
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the unsignalized and signalized intersection capacity analyses for the 2040 Build Preferred
Alternative (with and without additional improvements) are shown in Table 11. Table 12 also
summarizes the storage length and queuing for 2040 Build Conditions. The conceptual design of
Alternative 1 for the Broad River Road (US 176) interchange intersections and the results of the
capacity analyses (with additional improvements) are illustrated in Figure 19.
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Table 10 - Intersection Capacity Analysis Results

Source: Table 21 — Interstate 26 Widening Traffic Analysis Report
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Source: Figure 76, Interstate 26 Widening Traffic Analysis Report
Figure 18. Exit 97 — Broad River Road (US 176) Interchange Intersection LOS Summary
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Table 11- Intersection Capacity Analysis Results - 2040 Base vs 2040 Build Exit 97

Source: Table 23 — Interstate 26 Widening Traffic Analysis Report
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Table 12 - 2040 Build Intersection Queue Lengths Exit 97

i 2040 No Build 2040 Build Conditions i
2040 No Build | 2040 puild | 2040 Build " 2040 Build Conditions 2040Build | 506 Bl
A —— Conditions w/ Conditions w/ Improvements | 2040 No Build | 2040 Build | Conditions w/ ol e
Improvements | AM Peak | PM Peak | AM Peak | PM Peak | AM Peak | PM Peak Improvements
Alternative 1: DDI
NBL - - 25 0 - - - - 250 - - -
NBT! NBT NBT 0 0 0 0 0 0 525 525 525 675
Broad River Road (US 176) at Food Lion North Access BT 0 0 1,700
9701 o SBTR SBTR 0 0 0 0 1,700 1,700 525
(South Access in Final Plans) SBR 0 0 250
EBLR 100 err® -
EBR EBR 0 0 0 0 - - -
- NBL NBL 25 50 25™ 75™ - 325 325 200
NBT NBT NBT 0 0 25 300™ 350 675 675 525
i tibl
Broad River Road (US 176) at Food Lion South Access sBT! . ‘ncompatible P 525
9702 T SBTR SBTR with HCM 2000 due to 0 0 775 250 525 525 1,700
(North Access in Final Plans) SBR* 525
free movements
- EBL 25 150" - - 200
EBLR 175 err® -
EBR EBR 25 50 - - 85
NBL - - 25 75 - - - - 400 - - -
NBT NBT NBT 300 400 75" 100 150" 125 400 550 550 550
9703 Broad River Road (US 176) at I-26 WBT/WBL Ramps
SBL - - 25 25 - - - - 350 - - -
SBTR SBT SBT 2,875" 2,100" 525 400 50 25 350 650 650 650
NBLTR NBT NBT incompatible 250 275 200 200" 525 875 875 875
9704 Broad River Road (US 176) at |-26 EB Ramps with HCM 2000 due to five- — - ~
SBLT SBT SBT legged intersection 200 400 300 550 1,425 550 550 550
NBL NBL o 25 150 50 100" 150 150 170
NBLT 25 500
NBT NBT 0 0 225 100 500 500 500
SBT SBT SBT 0 0 0 0 100 650" 525 725 875 875
9705 Broad River Road (US 176) at Broad Stone Road n
SBR SBR SBR 0 0 0 0 0 0 100 725 725 290
EBL EBL EBL err® err® err® err® 225 225" - - - -
EBR EBR EBR 25 325 25 err® 25 100 250 250 250 250
NBT NBT 0 0 525 1,225" 2,225 2,225 2,225
NBTR 0 0 1,700
NBR NBR 0 0 75 50 2,225 2,225 2,225
SBL SBL 0 25 50 75* 100 100 200
9709 Broad River Road (US 176) at Shady Grove Road SBLT 0 25 - 2,150
SBT SBT 0 0 550 125 2,150 2,150 2,150
WBL WBL err’ err’ 425" 150" 100 100 265
WBLR err® err® -
WBR WBR 150 125 125 75 - - 280
9713 Broad River Road (US 176) at I-26 WBR Slip Ramp WBR! WBR! 75 2,550 50 525% 1,300 1,300 2,200
9714  |Broad River Road (US 176) at 1-26 EBR Slip Ramp addeBd .‘I‘c:‘der EBR EBR™ added under 50 1,350 0 0 addeBd _‘l‘;‘der 1,400 1,400 1,900
i i u! 1 1 Build Conditions # # # u!
9723 Broad River Road (US 176) at I-26 WBL Slip Ramp Conditions WBL WBL 275 325 275 375 Conditions 1,200 1,200 2,275
9724 Broad River Road (US 176) at I-26 EBL Slip Ramp EBR! EBR! 0 25 0 25 1,500 1,500 1,800

Source: Table 25, Interstate 26 Widening Traffic Analysis Report

41



Interstate 26 Exit 97
Interchange Modification Report

Figure 19. Exit 97 — Broad River Road (US 176) Preferred Alternative
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TransModeler Network Analysis

TransModeler, a microsimulation software, was used to analyze the Existing, No-Build, and Build
alternative freeway networks. A TransModeler microsimulation model consists of a large amount
of component database and executable files that are run through the TransModeler software.
The model then is initiated within TransModeler through a single project file. The main
components of the model are network files, traffic control and signal timing plans, vehicle
detector layout and configuration, trip tables for both autos and trucks, traffic counts, and
parameter files. This section illustrates how to develop these main components for creating a
base year model of existing conditions. The microsimulation model was developed for the 20-
mile interstate section of the project and was based on a calibrated base model for the area.

There are several limitations of using HCS, which is a macroscopic, deterministic model that uses
HCM methodologies. The HCS analysis may show differing conditions than existing operations
and conditions in the field because it does not consider upstream and downstream trafficimpacts
and is unable to model interactions between the two. The HCS model is a spot check at a certain
location; therefore upstream and downstream operations are not taken into consideration and
have no effect on the analyses. This is not the case for actual conditions, as upstream or
downstream congestion may have direct impacts at a specific segment causing a ripple effect.
TransModeler evaluates each segment and lane by taking into consideration vehicle interaction
and driver behaviors, as well as the operational impacts for both the upstream and downstream
traffic conditions.

The existing conditions and 2040 No-Build conditions TransModeler analysis was performed
using the existing number of freeway lanes present on the segments within the study area, similar
to the HCS analysis. Therefore, the same TransModeler simulation network was used for existing
and No-Build conditions. The only difference between the existing and No-Build condition is the
input trip table volumes and a proposed widening project along Broad River Road. The 2040 No-
Build conditions volumes were developed using the growth rates determined based on
discussions with SCDOT. It was determined that a growth rate of 1.5 percent would be used from
the east end of the study area to east of US 176 (Broad River Road), 2.0 percent would be used
from US 176 (Broad River Road) to the east of SC 202, and a growth rate of 2.5 percent would be
used from SC 202 to the west. The existing truck percentages for the model were developed
utilizing classification counts along the mainline along with intersection counts along the
arterials. These inputs were combined to develop an Origin-Destination (OD) matrix for both
medium and heavy trucks. These truck volumes were then scaled up to 2040 volumes by the
same proportions as the overall volume growth.

The 2040 Build AM and PM TransModeler models for the 20-mile study area of I-26 were
developed by modifying the 2040 No-Build models to incorporate the widening of I-26 in each
direction as well as the Preferred Alternatives for each interchange. Synchro was used to input
the recommended traffic signal timing information into the network for the arterial intersections.
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Each simulation was run for one hour with 30 minutes of seeding time to load the network. 10
repetitions were used for both the AM and PM peak periods.

The Basic Freeway Segment Analysis outputs for the existing conditions, 2040 No-Build
conditions, and the Preferred Alternative conditions are in Appendix E and a summary of results
are shown in Table 13.

The widening of 1-26 through Exit 97 is necessary to accommodate the projected increase in
traffic volume within the corridor. This widening will result in segment densities adjacent to Exit
97 in the 2040 Build condition being comparable to those in existing conditions.

The analysis results for the freeway segment analysis for the Existing Conditions, summarized in
Table 13, indicate the following:

e During the morning peak hour, the eastbound segment from Exit 97 to Exit 101 operates
at an LOS E, the other freeway segments operate at LOS C;

e During the afternoon peak hour, the westbound segment from Exit 101 to Exit 97
operates at LOS F and the other freeway segments operate at LOS D or better.

With traffic volumes projected to increase within the corridor at an annual rate of approximately
2.0 percent per year, and if I-26 is not widened, the increased volumes traveling on the existing
interstate during the 2040 No-Build conditions will result in increased density and reductions of
freeway segment LOS. However, due to unprocessed volume from upstream queuing, the No-
Build conditions may appear better than the Existing conditions in some locations.

e During the 2040 No-Build morning peak hour, the westbound segment from Exit 97 to 91
is expected to operate at an LOS E. All other segments are expected to operate at LOS D
or better.

e During the 2040 No-Build afternoon peak hour, the eastbound segment from Exit 91 to
97 and the westbound segment from Exit 101 to Exit 97 are expected to operate at an
LOS F. All other segments are expected to operate at LOS C.

The additional capacity provided by the construction of a third in each direction along I-26
between Exit 85 and Exit 97 and a third and fourth lane in each direction along I-26 between Exit
97 and Exit 101 (the fourth lane was determined to be necessary based on the HCS analysis) will
result in substantial improvement in LOS compared to the 2040 No-Build condition, with LOS
comparable to those experienced under existing conditions. The 2040 Build analysis results
indicate that:

e During the morning peak hour, all freeway segments operate at LOS C;

e During the afternoon peak hour, the westbound segment from Exit 101 to Exit 97 is
expected to operate at LOS D and other all freeway segments operate at LOS C.
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The summary of the Ramp Merge Analyses results for the Build condition, compared to the
Existing and No-Build conditions are shown in Table 14. The outputs for the Build condition
analyses are provided in Appendix F.

The widening of 1-26 through Exit 97 to accommodate the projected increase in traffic volume
within the corridor. This widening will result in the Exit 97 merge areas in the 2040 Build condition
having densities comparable to those in existing conditions.

The analysis results for the ramp merge areas, summarized in Table 14, indicate the following:

Using the design hour volumes for the morning and afternoon peak hours, the analysis results
for the Existing conditions indicate that:

e During the morning peak hour, the Exit 97 eastbound loop on-ramp merge area operates
at LOS E, and westbound loop on-ramp merge area operate at LOS B;

e During the afternoon peak hour, the Exit 97 eastbound and westbound ramp merge areas
operate at LOS C.

With traffic volumes projected to increase within the corridor for 2040 No-Build conditions, and
if 1-26 is not widened, the increased traffic volumes will result in increased density and may
reduce the merge area LOS. However, due to unprocessed volume from upstream queuing, the
No-Build conditions may appear better than the Existing conditions in some locations.

e During the morning peak hour, the Exit 97 eastbound loop on-ramp merge area operates
at LOS D and the westbound loop on-ramp merge area operates at LOS B;

e During the afternoon peak hour, the Exit 97 eastbound and westbound loop on-ramp
merge areas operate at LOS B.

The additional capacity provided by the construction of a third lane in each direction west of Exit
97 and a fourth lane in each direction east of Exit 97 will reduce density and provide an
improvement in LOS compared to the 2040 No-Build condition, with LOS comparable to that
experienced under existing conditions. The 2040 Build analysis results indicate that:

e During the morning peak hour, the Exit 97 eastbound merge ramp operates at LOS C and
westbound ramp merge area operate at LOS B;

e During the afternoon peak hour, the Exit 97 eastbound and westbound ramp merge areas
operate at LOS B and LOS C, respectively.

The summary of the Ramp Diverge Analyses results for the Build condition, compared to the

Existing and No-Build conditions are shown in Table 15. The outputs for the Build condition
analyses are also provided in Appendix F.
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The widening of |-26 to three lanes to the west of Exit 97 and four lanes to the east of Exit 97 will
result in the Exit 97 diverge areas in the 2040 Build condition having densities comparable to
those in existing conditions.

The analysis results for the ramp diverge areas, summarized in Table 15 indicate the following:

Using the design hour volumes for the morning and afternoon peak hours, the analysis results
for the Existing conditions indicate that:

e During the morning peak hour, the Exit 97 eastbound and westbound ramp diverge areas
operate at LOS B;

e During the afternoon peak hour, the Exit 97 eastbound ramp diverge operates at LOS B
and the westbound ramp diverge areas operate at LOS E.

With traffic volumes projected to increase within the corridor for 2040 No-Build conditions, and
if I-26 is not widened, the increased traffic volumes will result in higher density and lower LOS at
the diverge areas.

e During the morning peak hour, the Exit 97 eastbound diverge area is expected to operate
at an LOS E and the westbound ramp diverge area is expected to operate at LOS C;

e During the afternoon peak hour, the Exit 97 eastbound and westbound ramp diverge
areas operate at LOS F.

The additional capacity provided by the construction of a third lane in each direction west of Exit
97 and a fourth lane in each direction east of Exit 97 will result in a reduction of density and an
improvement in LOS compared to the 2040 No-Build condition, with LOS comparable to those
experienced under existing conditions. The 2040 Build analysis results indicate that:

e During the morning peak hour, the Exit 97 eastbound and westbound ramp diverge areas
operate at LOS B;

e During the afternoon peak hour, the Exit 97 eastbound diverge area is expected to
operate at an LOS B and the westbound ramp diverge area is expected to operate at LOS
C.
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Table 13: Basic Freeway Segment Analysis TransModeler Results

Existing Conditions 2040 No Build Conditions 2040 Build Conditions
Segment AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
Los* | Density’ Los* | Density’ Los | Density’ Los* | Density’ Los* | Density’ Los | Density’

1-26 Eastbound
Exit 91 to Exit 97 23.2 237 I 217 78.2 20.4 20.8
Exit 97 to Exit 101 B o 255 P 322 B 201 257 EI 175

| 12westbound | ] 0| @00
Exit 101 to Exit 97 B 22 s7 IR 315 1153 I 1512 R 23
Exit 97 to Exit 91 190 I 272 B 3¢ B 25 B 162 23.4

! Per Highway Capacity Manual 2010 criteria.
? Density expressed as passanger cars/per mile/per lane.

Source: Table 32 — Interstate 26 Widening Traffic Analysis Report

Table 14: Freeway Merge Analysis TransModeler Results

Existing Conditions 2040 No Build Conditions 2040 Build Conditions
Segment AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
10s' | Density’| 10s' | Density’| 10s' | pensity’| 10s' | Density? 10os' | Density’ 10s' | Density?

1-26 Eastbound

Exit 97 Loop B 206 B 202 3.0 I 161

1-26 Westhound ! |
Exit 97 Loop B 134 B 203 17.5 16.2

! Per Highway Capacity Manual 2010 criteria.
? Density expressed as passanger cars/per mile/per lane.
Source: Table 33 — Interstate 26 Widening Traffic Analysis Report
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Table 15: Freeway Diverge Analysis TransModeler Results

Segment

Existing Conditions

2040 No Build Conditions

2040 Build Conditions

AM Peak Hour

PM Peak Hour

AM Peak Hour

PM Peak Hour

AM Peak Hour

PM Peak Hour

10s' | Density?

10s' | Density?

10s' | Density?

10s' | Density?

10s' | Density?

1os' | Density?

1-26 Eastbound

Exit 97

B 172

| 8 BBTY

BN 333

133.5

1-26 Westhound 001 |

Exit 97

B 161

! per Highway Capacity Manual 2010 criteria.

2 . .
Density expressed as passanger cars/per mile/per lane.

B 209

86.7

Source: Table 34 — Interstate 16 Widening Traffic Analysis Report
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VIl.  Interchange Justification

A policy statement for justifying the need for additional or modified access to the existing
sections of an Interstate System was first published in the Federal Register on October 22, 1990
entitled “Access to the Interstate System”. It was then modified and updated on February 11,
1998, on August 27, 2009 and on May 22, 2017. The objectives of this policy are to ensure that
all new or revised access points do not adversely impact the operations and safety of the
Interstate System, and all new or revised access points have been vetted through a systematic
evaluation process.

In order to explain the intent and requirements of this new policy, U. S. Department of
Transportation Federal Highway Administration published a Memorandum on May 22, 2017.
This FHWA Guide was followed in preparing the current Interchange Modification Report (IMR)
for the 1-26/Exit 97 Interchange in Richland County, South Carolina.

Policy Point 1

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

The intent of the Policy Point 1 is to require detailed operational and safety analysis of the
relevant interstate segments and provide a comparison of the no-build and build conditions that
are anticipated to occur through the design year of the project.
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The analysis of the interstate facility and Exit 97 is an extension of the previous project-wide
traffic operations and safety analysis as summarized in the I-26 Widening Traffic Analysis Report
and the I-26 Widening Project MM 85 — MM 101 Traffic Safety Analysis Report.

The analysis of the interstate facility includes the portion of 1-26 between Columbia Avenue (S-
32-48) interchange (Exit 91) and the Broad River Road (5-40-76, US 176) interchange (Exit 101),
including the proposed modification of Broad River Road (US 176) interchange (Exit 97). The
analysis was performed using methodologies and procedures outlined in the Transportation
Research Board’s Highway Capacity Manual and used the HCS-2010 analysis and TransModeler
simulation model software.

The analysis of the 2040 Build condition of the Preferred Alternative (Alternative 1) illustrates
that the project would not have any significant negative impact on the safety and the operation
of the facilities within the project area. The analysis shows Interstate 26 mainline operations and
ramp merge/diverge areas are estimated to operate at LOS D or better during the 2040 morning
peak hour and LOS E or better during the 2040 afternoon peak hour. Without the proposed
improvement, the freeway segments and ramp merge/diverge areas would operate between LOS
C to LOS E during the 2040 No-Build morning peak hour, and between LOS B to LOS F during the
2040 No-Build afternoon peak hour.

Exit 91 (Columbia Avenue), the interchange adjacent to the west of Exit 97, is expected to be
modified to provide a Diverging Diamond Interchange. The DDI concept was evaluated and
selected as the Preferred Alternative in the Interchange Modification Report, I-26 at S$-48
(Columbia Avenue) Interchange Improvements. Exit 101 (Broad River Road), the interchange
adjacent to the east of Exit 97, is not expected to be modified as a part of this project.

Exit 91 - Columbia Avenue (S-32-48) - is located approximately 5.30 miles northwest of the Exit
97 interchange. Exit 101 - Broad River Road (S-40-76, US 176) — is located approximately 4.95
miles southeast of the Exit 97 interchange. With interchange spacing exceeding 3 miles to the
next adjacent interchange from Exit 97, there are no anticipated operational concerns related to
the spacing between interchanges. Sufficient distance exists between upstream and
downstream merging/diverging areas at the adjacent interchanges to eliminate the influence of
traffic movements within these areas, and analysis shows the freeway segments are projected to
operate at LOS D or better.

The Accident Analysis Report identifies rear end collisions and no collision with motor vehicle as
the most frequent types of crashes within the study area. The report also identifies driving too
fast for conditions as the main cause of rear end crashes. The presence of median barriers and
guardrail fences are noted as the first harmful event for no collision with motor vehicle crashes.
The Accident Analysis Report points out that the geometric conditions resulting from
merge/diverge areas of loop ramps seem to play a role in the frequency of the crashes and that
merging distance at on-ramps and diverging distances at off-ramps should be improved to SCDOT
standards where these standards are not already met. Study area hot spots along the interchange
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arterials include frequent crashes at Exit 91 along Columbia Avenue at business driveways to the
west of the eastbound off-ramp intersection. It is anticipated that access controls implements as
part of the proposed Exit 91 DDI improvement will address these concerns.

Modifying the Exit 97 interchange to eliminate the loop ramps may also reduce crashes on the
free segments and the merge areas adjacent to the loop ramps. Replacing the current ParClo
interchange at Exit 97 with the proposed DDI, is anticipated to contribute to an improvement in
traffic safety.

The preferred alternative of the Exit 97 interchange design also provides space for the
construction of additional travel lanes in each direction along 1-26. Altogether, these design
provisions would enhance the operational efficiency and safety of the corridor, thereby
increasing capacity and improving levels of service in the long term.

However, pedestrian facilities are not incorporated into the design due to the rural nature of the
interchange area.

A conceptual signing plan is included in Appendix G.

Policy Point 2

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

The intent of the Policy Point 2 is to require implementation of an interchange design for the new
access that allows for all relevant movements for general purpose traffic, whenever feasible.

The existing Broad River Road (US 176) interchange is a partial cloverleaf interchange that
provides for all traffic movements. All of the ramps are located on the northeast and southwest
sides of the interchange. Spacing between the existing ramps are short. In addition, Julius
Richardson Road intersects the westbound ramps and Rauch-Metz Road intersects the
eastbound ramp, creating mid-ramp intersections that violate driver’s expectations.
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As illustrated in the design concept for the Preferred Alternative, the proposed modification of
Exit 97 to a DDI would continue to provide full access for all traffic movements. It would shift
ramp movements away from the two-way frontage roads directly to intersections with Broad
River Road, and provide ramps that meet or exceed current design standards, improving access
to Broad River Road and the surrounding roadway network.
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APPENDIX F

Approved JD (SAC 2015-01451-DS) for
the S-48 Columbia Avenue Corridor
Improvement Project
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Introduction

A public hearing for the I-26 Widening Project (MM85-MM101) was held by SCDOT and FHWA
in collaboration with the CECS, Inc. Consulting Team on Tuesday, March 13, 2018. A
combination open house drop-in/formal public hearing format was utilized and the
meeting was held in the gym or "arena" at Chapin High School from 5:00PM -7:00PM.

The public hearing was advertised by SCDOT through the use of road signs, web site postings
and media coverage. Large road signs were strategically placed within the project area to
promote the meeting. A media alert was also distributed to the State Newspaper and an
additional notice was posted to the SCDOT website.

Meeting attendees were greeted by staff at two different building entrances and directed to
the arena where they were requested to sign in at the registration tables. Once signed in, they
were provided a six page project overview brochure with a description of the proposed design
alternatives as well as a comment sheet to be used for provide written comments they would
like to share about the project. They were also given information regarding the sign up process
to speak during the formal public hearing portion of the meeting which was scheduled to start
at 6:00 PM and directed toward the project display boards and maps for further information
from staff and consultants about the project. Each of the exhibited display maps provided an
overview of the project site location and the various preferred design alternatives developed by
the project team. Project team members were assigned to each display station to provide an
oral overview of the project, further explain the preferred design alternatives, answer
guestions and receive input and comments from the community stakeholders in attendance at
the meeting. After attendees reviewed the display maps, they were given the option to
complete a comment sheet and/or provide oral comments at the public hearing regarding the
preferred design alternatives. Attendees were given the option to complete the comment
sheets while at the meetings or mail or email their comments to SCDOT by March 28, 2018.

The Lexington County Sheriff’s Department provided security for the meeting and they
scheduled one officer to be stationed at the meeting facility from 4:30 PM to 7:30 PM.

Public Hearing Attendance

A total of 137 community stakeholders, not including SCDOT staff and Consultants,
attended the I-26 Widening Project Public Hearing held at Chapin High School on March 13,
2018. Six (6) community stakeholders who attended the public hearing chose not to sign in
the registration table, however, their demographic information was captured and is reflected
in the demographic data in Table A. Three (3) media representatives attended the meeting,
but they are not counted in the stakeholder total referenced above or in the demographic
information provided in Table A below. Please see (in Table A) the ethnicity and gender
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demographic information captured for those community stakeholders attending the 1-26
Widening Project Public Hearing.

Table A

Stakeholder Attendee Demographic Breakdown

Ethnicity/Gender Category | Attendees | Attendees
Signing-In | Not Signing-In

African American Men 7

African American Women 8

White Men 71

White Women 43

Hispanic Men

Hispanic Women

Asian Men

Asian Women

Other

Total

Public Hearing

The formal Public Hearing component of the meeting was opened at 6:10 PM by Henry
Phillips, the SCDOT Public Hearing Officer. Mr. Phillips welcomed all of those in
attendance and explained the formal Public Hearing procedures. He explained that Michael
Hood, the SCDOT Project Manager would provide a presentation describing the proposed
design changes to I-26 and after his presentation, attendees who previously signed up to speak
at the Public Hearing would be given two minutes each to orally comment on the project. He
also explained that although the formal Public Hearing would not include a question
and answer session, there would be an opportunity to ask questions of the individual
SCDOT representatives after the formal hearing concluded. He then introduced Michael
Hood, who proceeded to provide a description of the proposed project and the
preferred design alternatives. He also discussed the National Environmental Policy Act or
(NEPA) process and explained the purpose of the public hearing and the public’s
opportunity to comment on the recommended design changes to I-26 and the related
interchanges.
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Michael Hood related that the project proposes improvements to an approximately 16 mile
long section of the 1-26 corridor designed to increase capacity and upgrade interchanges
and bridges to meet federal and state requirements. Improvements would take place from 1.6
miles west of SC 202 (Exit 85) interchange to the US 176 (Exit 101) interchange. 1-26 would
be widened for a total of 6 lanes, three in each direction, from Exit 85 to Exit 97 and 8 lanes,
four in each direction, from Exit 97 to Exit 101. A total of seven overpasses that cross 1-26
would be replaced including S-36-167 (Parr Road), S-36-39 (Holy Trinity Church Road)
S-32-49 (Peak Street), S-40-405 (Old Hilton Road), S-40-234 (Mt. Vernon church Road),
S-40-80 (Shady Grove Road), and S-40-58 (Koon Road). The interchanges at Exit 85,
91, and 97 would be reconstructed. SCDOT has selected Preferred Alternatives at each of
the interchanges, and those selections were on display at the Public Hearing. The 1-26

Widening project will be financed by federal and state funds and is estimated to cost $530

million. Construction is expected to begin in 2019.

After the presentation, the Hearing Officer (Henry Phillips) opened up the formal public
hearing and four attendees had who previously signed up to speak at the Hearing came
forward to speak about the project. The Public Hearing oral comments were recorded
by the court reporting firm of A. William Roberts, Jr. & Associates and are detailed in the
attached transcript of the Public Hearing.

Written Comments

As mentioned earlier, the attendees were given the option to provide written comments
regarding the project and were given the opportunity to submit their comments at the
meeting or submit comments via mail, email or the SCDOT website by March 28, 2018.

A total of one hundred thirty six (136) written comments have been received to date as a
result of the Public Hearing held on March 13. One hundred twenty seven (127) of the
comments were submitted prior to the March 28, 2018 deadline date and nine (9)
comments were received after the deadline submission date. Additionally, eight (8) of the
comments received prior to the deadline date were submitted via wiki-mapping with no
identifiable respondent and thus, no direct response will be provided to persons making
these anonymous comments. It is also important to note that there were also a few
comments that were duplicates which were submitted via different sources from the same
respondent. Please see below the actual number of written comments received via the
following sources:

Comment Sheets Submitted at the Public Hearing: 10

Comment Sheets Mailed: 19 (seven (7) received after the March 28 date)
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Comments Sheets Emailed: 65

Comments Posted via the Website: 32 (One (1) received after March 28 date)

Comments Posted via Wiki-mapping: 45 (One (1) received after March 28 date)

Total Written Comments Received: 171

Please see the attached Excel spread sheet listing of all comments received as a result of the
Public Hearing from the various sources specified above.

Oral Public Hearing Comments

Five persons signed up to speak at the formal I-26 Public Hearing, but only four participants
decided to come forward and use the opportunity to place their comments on the record.
Three of the four oral commenters expressed concern about the closing of Julius Richardson
Road and the traffic congestion and safety issues that would occur as a result of rerouting
traffic to other local roads.

The fourth commenter expressed concern about the removal of the traffic light in front of the

Food Lion as a result of the preferred alternative for the interchange at Exit 97. Please see the
full transcript of the Public Hearing oral comments in the attached transcript.

Summary of Observations and Key Comments for Consideration

Below is a summary of the major areas of concern by those expressing comments both oraaly
and in writing during and after the Public Hearing.

e The Public Hearing was well attended with 137 persons attending in addition to
SCDOT and FHWA staff and staff consultants. Both the verbal and written responses
from those attending seem to indicate that there is a great deal of interest, support,
and concern regarding the 1-26 Widening Project. As one might expect, those
individuals providing comments expressed a wide array of opinions and several of
them suggested that the project should go further in alleviating traffic congestion
and interstate access concerns.

More than fifty (50) of the comments were received from residents of the Ashford and
Rolling Creek subdivisions who expressed concern and opposition to the closing of
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Julius Richardson and the resulting impact on other local roads in the area such as West
Shady Grove Road. There were also six (6) of those commenting in writing
who supported the closing of Julius Richardson, but also suggested other remedies to
reduce the projected congestion such as installing an extended traffic signal at
West Shady Grove Road and Broad River Road. Three of the four oral comments
discussed similar concerns about the closing of Julius Richardson and the resulting
impact on traffic congestion and safety as they are rerouted to other local roads.

At least fifteen comments were received regarding the relocation of the bridge on Peak
Street with all those commenting suggesting there is no need to relocate the bridge,
but rather expressing a preference to rebuild the bridge in the same location.

Three of the written comments and one of the four oral comments received during

the formal Public Hearing expressed concern about the removal of the traffic light in
front of the Food Lion at Exit 97 interchange. The concern raised was the unintended
negative impact on local businesses as of result of customers not having ease of
access to enter and exit the shopping complex if the traffic signal is removed.

Four of those commenting in writing also expressed a concern about the current and
future noise level created by the volume of interstate traffic (during and after the
construction). It was suggested by those respondents that a sound barrier be installed
before construction begins to reduce the noise from the construction and traffic on
the interstate, especially along the area near the Westcott Ridge sub-division.

Prepared By: P.]. Noble and Associates, Inc. (in Association with CECS, Inc.)
April 19, 2018. Revised July 27, 2018.
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wel cone everyone out here tonight. | appreciate

MR PH LLIPS: Okay. 1'd like to

you comng out. M nane is Henry Phillips.

for the South Carolina Departnent of

Transportati on.
public hearing officer tonight.

over just a fewlittle things wwth you before we

get to our presentation.

I's not a question-and-answer format, okay. So when

M. Hood gets up here in a little bit and gives the

| want to |l et everyone know that this

presentation, he's going to go through his

presentati on, and when he concludes that, then |'l|

And

allow for the fol ks who signed up to speak.

then once we're done with that portion,
allows, we'll go right back out and we'll be gl ad

to entertain your questions at the displays and

t hose things.

session wll be recorded and it wll be a part of

our

avai | abl e through the Freedom of
so just to let you know that. Well, first of all,
It's inportant that you're all here, you know, sone

fol ks probably think, why bother, why get involved,

Also, | want to let you know that this

public record for the project and it is

|"macting in the role as our

|"'mgoing to go

if time

| nfornati on Act,

2

wor k

A

W

R

A. WILLIAM ROBERTS, JR., & ASSOCIATES (800) 743-DEPO
scheduledepo.com

Page 2



© 00 N oo o B~ w N P

N DN D MDD MDD P P P P P PP P PR
oag A W N P O © 00 N oo 0o A W N O

Public Hearing on SCDOT Widening Project for I26DOT Widening Project for I-26 Public Hearing for

March 13, 2018

they' ve already nade up their mnds, they're

al ready going to do what they're going to do,
that's not the case. | nmean, we try to engi neer
and design these projects within our paraneters

that we deal with, but many, many tines we |earn
about things that we've m ssed that
that cone fromthe |local folks that are here every
day and a |lot of tines, that does a wonder for

maki ng us be able to deliver a nuch

certainly wel cone you being here tonight and do
| ook forward to getting your comments.

t he comment s,

So pl ease don't ever feel that way. W

can comment, tonight certainly you can | eave

conmments in our box that we have here. You can

mai |

You can e-nmail themin, there's an address on your
handout s.
things in to us,

project March 28th,

them i n,

t hen.

be on our website,

there's probably a couple of different places that

t hi nk everything that you see here tonight should

And you can certainly send all those

The website, as far as the informati on,

are nore --

better project.

Speaki ng of

certainly there are a |l ot of ways you

there's an address on the handout.

the comment period ends on this

so please try to do so before

so if you go to SCDOT. or g,

3
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4
you can find it, if you go to the public

information forum down to the |-26 w dening
project. And there mght also be another, | know
It's on that one. And | believe there's also an
address in your handout that directs you to that as
wel | .

Before | turn it over to M. Hood, |
didn't see any, but |I'mnot always that in tune
politically, but do I have any |ocal elected
officials here tonight that care to say a word
bef ore we begin? ay, very good.

So with that, | want to introduce
M. Mchael Hood. M chael Hood is enployed wth
the Departnent of Transportation and he is our
proj ect manager for this portion.

MR, HOOD: Thank you, Henry. First, |
just want to thank everybody for comng out this
evening. W had a | ot of wonderful conversations,
a lot of warmand caring people fromthe area, a
| ot of support for the project, that's always good
hear. | also heard sone concerns and | want those
people to know that |'ve heard those concerns from
them and we'll take those back and use those as we
nove forward in the project.

So the project is |1-26 widening from

AllWIR A. WILLIAM ROBERTS, JR., & ASSOCIATES (800) 743-DEPO Page 4
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5
mle marker 85 to 101, that's fromthe Irno area

out towards the Chapin and out towards the

Little Mountain area. Here's a |ocation nmap, you
can see exit 101. An adjacent project that ties
into 101 is a project that a |lot of you have heard
about and know about, it's called the Carolinas
Crossroad Project. So that project wll cone out
and neet us at exit 101, and we're going to begin
our project there wwth an eight-1lane section.

So what you have out there right now,
that's where the three | anes neck down to two in
each direction, and it's a four-lane section
currently, but it will be an eight-lane section in
the future, four lanes in each direction, and that
ei ght-1ane section wll carry out to exit 97 to
Peak.

After the Peak interchange at exit 97,
we'll go froman eight-lane section with four in
each direction, to a six-lane section with three
| anes in each direction. From 97 out to Chapin, it
wll remain six |anes and the Chapin interchange
wi Il be reconstructed as part of this project as
well. As many of you here know, the S-48
Col unbi a Avenue corridor project that goes into the

town of Chapin is also an adjacent project that

AllWIR A. WILLIAM ROBERTS, JR., & ASSOCIATES (800) 743-DEPO Page 5
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Wil join up with the interchange, which is now
part of the interstate w dening project.

After exit 91, we'll continue out to
exit 85 and that's SC-202 and we'll continue six
| anes the entire length out to exit 85. After the
85 interchange, which will be reconstructed, those
three lanes will then drop back down to two. Along
the course of the corridor of the project, there
will also be seven non-interchange overpass bridges
that wll also be reconstructed.

So when we tal k about a project, we
tal k about a purpose and need for having that
project. For this exanple |I actually put those
backwards and said what is the need first. The
need is sinple for those of us who travel this
corridor on a reqgqular basis. W have congesti on,
we del ays, and we have crashes. So we need to
I ncrease the capacity of the road to neet traffic
and safety requirenents and for public safety
t hrough these traffic-congested areas.

The existing conditions on |1-26 | won't
spend | ong on because everyone here travels the
corridor or they wouldn't be here. Four |anes, two
| anes in each direction all the way from85 to 101,

three interchanges, really four if you count 101,

6
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and seven nmmjor bridge interpasses. The rolling
corridor has varying grades, part of that
contributes to sonme of the congestion and sone of
the danger that's currently out there.

So let's tal k about the deficiencies
that exist and what's out there right now So
let's start with exit 85, SC 202, Little Muntain,
and hopefully, you can read the diagramup there,
but basically what we have is road accesses from
ranps. We have intersections that are too cl ose
together. W have | oops that don't necessarily
neet the specific design speeds that we want them
to, and all of these things are issues that we plan
to fix wth this project.

Exit 91, you see a lot of the sane.
You have two-way traffic on a ranp at Crooked
Creek. You have turning novenents where the left
turns are backing up traffic. You have
I ntersections and accesses that are too cl ose
together and within controll ed access areas that
don't lend thenselves to the best safety that we
can desi gn.

Last, we'll look at exit 97, the Peak
exit. So specifically on this one, | want you to

pay attention to where Julius Ri chardson Road and

7
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8
Rauch- Met z Road cone into the actual ranps for the

I ntersection, so we have people comng off the
interstate going 70 mles an hour and there's
soneone having to turn |eft across that. Those
things wll be renoved in the proposed addition.
We al so have interchanges that are too close

toget her again, and driveway access that is all

t hroughout the interchange in areas that should be
control |l ed access.

So in the proposed addition, obviously
| ' ve explained the four-lane widening from97 to
101, and then the three-lane wdening from85 to
97. We also tal ked about the interchange
i nprovenents fromexit 85, 91, and 97, and how
I nproving that congestion that is out there now
wll be safer with the new inproved traffic flow.

So let's take a | ook at the typical
section of what will be out there in the future.
The gray area that you see is the existing pavenent
as it is today. The black pavenent that you see is
an exanple of howthis will |ikely be constructed.
Wth this being a design-build project, we do allow
for innovation and it may not be constructed
exactly in this manner, however if it goes a little

more outside versus inside, or alittle left or

AllWIR A. WILLIAM ROBERTS, JR., & ASSOCIATES (800) 743-DEPO Page 8
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right, it's all going to be about the sane anount

of new pavenent and exi sting pavenent.

So in the top typical section, you see
what woul d be constructed frommle marker 85 to
97. And that's an existing two-1ane section for
four total lanes to an existing six-lane section
Wi th a concrete nedian barrier, a full wdth inside
shoul der, and a new additional |lane to the center.

In the bottomtypical section, you see
an existing two-lane section with the additional
| ane and full inside shoulder and concrete nedi an
barrier, just as shown in the top, but also an
addi ti onal pavenent and outside shoul der for an
additional |lane on the outside. That will be what
we constructed fromexit 101 to 97.

So if you've been at these tables
tal king with our representatives tonight, you may
have heard sonebody say the word NEPA and t hought
to yourself what in the heck are they talking
about. So | threwthis slide in there just to give
you sone information. The word NEPA refers to the
Nat i onal Environnmental Policy Act of 1969. The
purpose of that Act is to ensure that effects of
proj ects on human and natural environnment are

consi dered and ensure that all that environnental
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information is available to the public before an

action is taken on a project.

So this public hearing is one of the
nost i nportant steps in our NEPA process, us
bringing this information to you show ng you the
I npacts and nmaki ng sure everyone is infornmed and
that we considered those inpacts in our
alternatives analysis is a crucial part of this
program

Here's another slide that kind of gives
an i dea of what goes into the NEPA process. These
are several topics that we al ready considered as we
go through the NEPA process. And this is probably
the nost information that you' re going to see on
one slide in this presentation, I'msure. | know
everyone can't read all this and | certainly won't
stay on it |long enough for everyone to read all
this, but the reason | put it up here is to let you
know t hat we do have copies of the environnmental
assessnent report that goes through all of our
al ternatives analysis and shows the inpacts of our
reasonabl e alternatives and what |ed us to choose
the preferred alternatives that we're presenting to
you today. And our copies of that are avail abl e at

the sign-in table.
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So let's tal k about the preferred
alternatives of the interchanges. | think the
majority of the people in the roomare probably
interested in | ooking at these because this is
where the majority of our property inpacts would
occur on this project, we have very few along the
main |ine, other than a few that happen over at the
over pass.

So this is exit 85, SC 202, the
Little Mountain interchange. And as you can see in
yel low, the existing interchange is a parti al
cloverleaf. You have the loop ranps to the left.
And the proposed interchange that we have i s shown
in the green shading. So what you see is a dianond
on the bottomside of the interstate and you see
the on-ranp and off-ranp standard di anond. And on
the top of the interstate, you see that sane
di anond ranp, but also a |oop in one quadrant and
nothing in the other. And the reason we chose that
as the preferred alternative as opposed to, | don't
know how many of you renenber when we cane for the
second public information neeting, this was not one
of the three alternatives, we had a parti al
cl overleaf, and we had a di anond, and we had a

bow i e.
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And this a bit of a hybrid because all

of our inpacts were occurring in that quadrant
where you see no proposed construction. Basically
for those of you famliar with the area, Four Caks
Road area, and we had two residential relocations,
a great deal of streaminpacts and due to the
topography in the area, there was a great deal of
fill-inin that area as well. W were able to
solve all of those inpacts by using the | oop-around
in the sane quadrant that the off ranp is for the
di anond.

Al so you see that we have realigned
Meadow Br ook and Four QOaks Road, the frontage road,
so that they're straight across from one anot her
and they're further out so they can achieve a safe
spaci ng between the intersections for those on and
of f ranps and the frontage roads.

Moving to exit 91, this is, of course,
the Chapin interchange, this is S48 Col unbi a
Avenue. And again I'll rem nd everyone there's a
separate project for the corridor wiwdening that is
going into town. This is just the interchange that
we're looking at for this. So the preferred
alternative is a diverging dianond, this is the

sane preferred alternative that was presented
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originally for the S48 project when it was

presented as a part of that project. It has since
-- construction of that has cone on-board wi th our
project since it's interacting with the interstate.
So as you can see, the diverging
di anond, the frontage road now wrap around the
busi nesses and access those fromthe back to
establish a safer control of access in that area
cl oser to those interchange | anes.
Last but not at |east, we have exit 97,
this is US-176 Broad R ver Road, this is the Peak
I nterchange, by the DW, The Plex, for those of you
famliar with the area. So we have the yell ow, you
see again the existing, and that was a parti al
clover. And you see our preferred alternative in
the green, just |ike the Chapin interchange, is a
di vergi ng dianond. So for this interchange,
remenber when we | ooked at the deficiencies, we had
frontage roads that were interacting wth the ranps
at Julius Richardson and Rauch-Metz, so those
frontage roads have been renoved fromthose ranps.
You see at Rauch-Metz the road now bends around by
The Pl ex and conmes up between the DW and the gas
station that has the Burger King init, and it

joins 176 there at a signalized |ight that has
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proper spaci ng.

On the opposite side, you see the
Julius Richardson now connects to Broad Berry and
has a cul -de-sac, so the road ends there. A lot of
peopl e use Julius Richardson as a cut-through to
get to the interstate, and now t hose people w |l
stay on West Shady Road, and there will be a new
si gnal where West Shady Road neets 176.

Yet again, we won't have that
interaction with high speed vehicles exiting the
interstate and people turning froma stopped
condition. Also you see several areas where
control |l ed access has been changed. Unfortunately,
this is the one interchange where we have a true
rel ocation, the Shell Station in the bottomri ght
guadrant, for lack of a better description, that
Shell Station will be relocated and there will be a
new east bound onranp toward Col unbia in that
| ocati on.

So going forward, let's tal k about the
remai ni ng project mlestones. Tonight we really
encourage your coments fromthis public hearing,
your interaction in this project let's all us be
better, it inproves the roads, the safety, our

program W really want you to participate in the
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process and that's not just |lip service. W | ook

forward to hearing fromyou.

We're going to have a NEPA
determ nation fromthe federal highway authority,
we're going to have that in the summer of 2018,
we'll be conpleting the conceptual design around
that sane tine. W have a design-build contract in
the spring of 2019, around the April/ My tine
frame. We're going to begin right-of-way
acqui sition roughly six nonths after that, so we're
calling that fall of 2019. And construction wl|
probably begin within a year of that design-build
contract being signed. W have winter 2019 on
here, it may stretch to the beginning of 2020 or
they may find a way to accelerate this and start it
sooner, that's really kind of part of the
contractor's plan to take pl ace.

W're estimating the conpl eted
construction on here, this is conpletely an SCDOT
estimate at this point, obviously the contractors
who bid on the project will submt a schedule to
us, so we're just estimating roughly four to five
years for the project to be conpleted. W' ve got
2024 shown on here, leaving us sone flexibility.

Estimated project costs in our stip

A VV R A. WILLIAM ROBERTS, JR., & ASSOCIATES (800) 743-DEPO Page 15
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docunent that we have available to the public, we

currently have $530 million progranmed for the
project. And I'll just reiterate again what | just
said, we covet your comments, we val ue those
coments. Please, if you haven't filled out a
comment card and you want your voice to be heard,
don't hesitate. Hopefully a |ot of people have
signed up to cone forward and gi ve comments.

And I'mgoing to go ahead and turn it
back over to M. Phillips so he can allow that to
happen.

MR, PH LLIPS: Thanks, M chael. Now,
don't get it wong, if you didn't sign up to speak,
if you turned in coment, we'll get your conments.
It's just an opportunity that sone folks like to
get up and air their concerns or their questions or
their ideas, so that's what the fornmal part allows
for. So there's the presentation, and | think the
presentation is either already on our website or
will be on our website very soon. So if you m ssed
or if you get to talking to a neighbor or a
cowor ker or soneone and they go, gosh, | didn't
make it or what did they say or what did they show,
you should be able to find it on our website.

Al right. So nowwe w il begin the
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portion where the fol ks who have signed up to speak

will come forward. A few grounds rule, there's

al ways got to be sone rules, we've got sone ground
rules, the format again, it's not a
guestion-and-answer. So if you cone up and you're
wanting to ask questions out, we're not going to
respond to them W'II|l be glad to talk with you
afterwards, anyone at the displays or anything |like
t hat .

This portion is being recorded. The --
there's a tinme keeper right here and she will |et
you know, she's got two cards, one that's yellow
that says 30 seconds, and she'll let you know when
you have 30 seconds left. You're given two m nutes
total. She'll let you know at the mnute and a
hal f mark that you have 30 seconds left, so we
woul d ask that you begin wapping up your conments
at that tine. And then at the two-m nute mark,
she'll flip that around and show you the red side
that says your tine has expired. So | would ask
that you pl ease end your coments at that tine, so
we can nove forward. No profanity, no personal
attacks, please. Wen you cone up here, please,
state your nane, your address, if you're here

representing a group, a nei ghborhood associ ati on,
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or sonething like that, please give us that as

well. Your tine is not transferrable, so if you're
here with soneone el se and you talk for 30 seconds,
you can't give the person behind you your mnute
and a hal f, okay.

So wwth that, | do have sone fol ks that
| think | can make out nost of these nanes, but
what | wll tell youis | will give out the first
person's nane for themto cone up to begin and
will let the person behind them know that they're
up next, so you can be on standby.

So wwth that |I have Lily Hunter.

Ms. Hunter, are you going to cone up and speak?

M5. HUNTER |'Il | pass.

MR, PHI LLIPS: She's good, she's heard
enough. And then Henry Martin. And after
M. Martin, | believe | have El |l en Babb.

MR MARTIN. |'"mHenry Martin. | live
i n Chel sea Park. Does anybody else here live in
Chel sea Park subdivision? Okay. | guess this is a
good format, | want to tell you, it's really got
sone good stuff. |f you have not seen the video
back there, they're showing it up on the big
screen, ny wife says you should see that, the video

of the construction of the over change with the
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cross-over and stuff, answered sone of ny
guestions. So | did get sonme of my questions
answered today and I just wanted to tell you that |
t hought it was a good setup and | appreciate you
guys doing all that, I'minpressed with what you've
done. But the -- | did learn today that |
explained to you a little bit nore, is that the
purpose of this is strictly to inprove I-26, so the
peopl e going on |-26, on and up 1-26, that's the
mai N purpose. The peripheral part is when they do
the interchanges of the -- to do the w dening, they
have to wi den the interchanges that they have, what
they're not doing and not considering, which they
shoul d consider is all the other peripheral traffic
around that, these things including the Koon Road,

t hese other interchanges that they're going to

wi den that could probably relieve access, plus the
wi deni ng of the road |like 176 where it goes up to
the high school, Broad Ri ver Road, which goes all
the way up to the | ake, those need to be partly in
this consideration that people are getting on now
because you know if you conme from Col unbia, 176 and
76. So those are things that we would ask that you
to consider and | understand they're only doi ng one

project and it's 530 mllion, but this just kind of

19

AllWIR A. WILLIAM ROBERTS, JR., & ASSOCIATES (800) 743-DEPO Page 19

scheduledepo.com




© 00 N oo o B~ w N P

N DN DN MDD MDD P P P P P PP P PR
o A~ W N P O © 00 N oo 0o A WO N O

Public Hearing on SCDOT Widening Project for I26DOT Widening Project for I-26 Public Hearing for
March 13, 2018

creates sone other issues to deal wth.

The other big issue that we have to ne
in Chelsea Park is now we're going to be routed on
West Shade Road right out to the interstate and
there's a big curve that we have -- we've had two
fatalities at our intersection just at Julius
Ri chardson where people just ran through the road.
And so you need to give consideration, strong
consideration, to safety as one of your itens to
changi ng that curve because it can inpact sonebody
because it's a high, blind curve, people cone out
of Rolling Creek. If you mss that curve, you're
going to go down into a drop-off of about seven or
ei ght feet down into sonebody's yard. So | believe
that the amount of traffic that's now going to go
that route that didn't go that route is going to be
astronomcal. So | don't know what your traffic
nmeasurenents are and | asked that earlier. So that
is basically nmy thought is just to say that we need
to consider sonme of the other peripheral w dening
I ssues, 76 and 176 to handle that traffic. | don't
think it's far enough just going where you goi ng
and we need sone -- | know you're going the 101,
whi ch al so has sone -- nmaybe there's sone roads

there and you can expand on that. So, thank you.

20
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MR PHI LLIPS: Thank you, M. Martin.

Ms. Ellen Babb, and then | have Peter Patel.

M5. BABB: Well, | just had sone
comrents. M first comment is | really appreciate
the w dening of 1-26, especially to four |anes and
| think that's really going to help. And the other
wi dening -- ny other thing | guess is a
recommendati on for those of us who cone on Julius
Ri chardson of f West Shady Road, | know one w ||
elimnate that left-hand turn on to the exit
entrance ranp, why we couldn't keep the right-hand
turn fromJulius Richardson on to the ranp for
those of us going to Colunbia in the norning. And
then those of us comng from Colunbia in the
eveni ng, keep that where you can turn right on to
Julius Richardson. | think that could -- you
woul dn't have the left-hand turn on to Julius
Ri chardson or a left-hand turn off Julius
Ri chardson getting on to the interstate. So that |
think that woul d be one way to nake things
safer and yet still give sonme of -- well, elimnate
sonme of that other traffic at Wst Shady Road goi ng
on to 176, and also to make it, | guess, cut sone
of the traffic pattern, so you don't have everybody

in that one pl ace.
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And | guess ny other comment, probably

a lot of other people are making this conment that
why coul dn't we have anot her i nterchange between
exit 97 and 101 because that would cut out of [ ot
that traffic that builds up there at exit 97, and
it's pretty bad in the norning right now. So thank
you.

MR. PHILLIPS: Thank you, M. Babb.

M. Peter Patel. And then I'mgoing to nmess this
up, Kirt, sonething, Keeshon, nmaybe.

MR. PATEL: Thank you everybody for
comng out on this |lovely evening. Thank you for
giving your tine to listen to ny comment. |'m
Peter Patel, | live off the 97 exit, as well as |
al so have a business off that exit. M concern is
that primary exit where that traffic light is, it
gi ves us direct access into Food Lion, which is a
good access point for Food Lion. It gives us good
right-hand turns out, good left-hand turns out.
Now, with the alternative draw ng proposed by
SCDOT, it is a great concept for ease of traffic
and congestion, however, ny concern is it would
hurt the |ivelihood of the business owners and the
smal | busi ness owners that do business off that

exit, off that traffic light. So | just want to
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make sure that we did get heard and also ny fell ow
busi ness owners get heard as well. Thank you.

MR, PHI LLIPS: Thank you, M. Patel.
Kirt...

MR, KEESHON: Keeshon.

MR. PHI LLIPS: Keeshon.

MR, KEESHON. My nane is Kirt Keeshon,
| live in Rolling Creek. The order here worked out
wel | because the fol ks who tal ked before ne who are
going to be changing their routes away from Julius
Ri chardson are now going to be driving past the
entrance to Rolling Creek. Wile | don't think the
volune of traffic is a major concern, the way that
our entrance sits and that sharp right and then
left turn, it is really difficult to see,
especially when you're comng from176 turning |eft
into Rolling Creek, it is very difficult to see
fol ks com ng around that bend. And to increase the
nunbers, that's going to be percentage-wse is
going to be pretty large. | know the nunber of
folks that | see taking Julius Richardson is quite
a bit comng hone, I"'msure it's the sane in the
norning. So for safety, which sounds like is a big
theme tonight for the inprovenents, | think we all

appreciate, | think this is one unintended
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consequence that's popping up there on West Shady
Road that needs to be sonehow addressed. There
aren't any accidents there yet, to ny know edge,
but | see them com ng based on the increase in this
traffic flow

One | ast comment, as you nentioned in
the program if you're going to try to use existing
pavenent, | say get rid of it all, it's terrible.

MR. PHI LLIPS: Thank you, M. Keeshon.
And that is all the people that | had signed up to
speak. Again, | want to rem nd y'all how inportant
it is to get your cooments. And this isn't the end
of it, you' ve got until March 28th to get your
comrents into us. W have forns here, you can fill
themout and I eave themw th us. You can take them
home and turn themin. You can nake copies of it
and give it to your friends and they can mail them
inas well. You can direct themto the website
that we have, the e-mail addresses and send themin
that way. So there's certainly lots of
opportunity, we just ask that you get themin by
March 28t h.

Wth that we will conclude this fornal

portion. W get to keep the lights on until

7 o' clock, so you're welcone to stay and we'l|l be
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here until 7:00 and try to answer your questions.
Thank you for com ng out.
(The hearing was concluded at 6:40 PM
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I, Any R Cope, Court Reporter and
Notary Public for the State of South Carolina at
Large, do hereby certify that the foregoing
transcript is a true, accurate, and conpl ete
record.
| further certify that | am neither
related to nor counsel for any party to the cause
pendi ng or interested in the events thereof.
Wtness ny hand, | have hereunto
affixed ny official seal this 21st day of March,
2018 at Col unbi a, Ri chland County, South Caroli na.
Any R Cope, Court Reporter
My Conm ssi on expires
May 12, 2018
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ATTACHMENT D
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1-26 Widening and Interchange Improvements
Public Hearing Comments Submitted at the Public Hearing

Page 1 of 20

ID # Last name First Address Email Phone Comment Comment
name Source
| represent the owners of the Food Lion Center at the Peak Exit. Currently the
1 |Jeter Russell |P.O. Box 7425 |rj@jeterlawsc.com 803-765-0600 Hearing shopping center has access via a turn lane and traffic light that they paid for. Under
Alternative #1, the Center will lose that access and that light.
| own parcel B, in front of Food Lion, for development of future convenience store/
106 . ST . .
Tushar  |Sandalewood _ _ gas staFlon. The_ current traffic light is being taken away with thl_s new proposed plan
2 |Patel . ontherunshelll@gmail.com | 803-528-1215 Hearing which is not going to work at all for our future project. So at this point we have
and Peter [Ln, Columbia, . . . . - .
invested lot of our time and money into this. It definitely impacts our as well as
SC 29210 - . . .
many livelihoods. So we are requesting to not close the current existing traffic light.
3 |Nicholson [Chas 1D1r7((53r|?:;?r?msc N2chasran@aol.com 803-6096466 Hearing Bric_ige over Lake Murray would be an aT‘S‘Ne“ FA.‘D 80/20 may help this. Good
90036 project. Hurry and start. 24/7 would get it done quicker.
Presently the sight distance at the intersection of Stone Hill Road and Mt. Vernon
152 Back Acres Church Road is very limited. Would like to see the sight distance improved to at
4 |Chapman |[Tony Road, Chapin, |ChapmanTL13@yahoo.com | 803-201-3689 Hearing least minimum standards based on speed limit (not an advisory speed limit). This
SC has become an issue with the increased traffic due to new school and development
in area.
1. Suggest for Exit 97, keep Julius Richardson open for (R) - hand turns only - if
people coming from Cola., turn right on Julius Richardson (then right onto W.
428 Maypop Shady Grove). Also, people coming from W. Shady Grove to Julius Richardson
5 (Babb Ellen Lane, Irmo, SC |[Ellenbabb98@gmail.com 843-260-8186 Hearing e ’ . ' . '
90063 then turn right (_)nly the exit ramp as we do now. 2. Loye the expansion from2to4
lane on 1-26 exit 97-101. Thanks! 3. Add one more exit between Exit 97 and 101.
That would reduce the huge traffic flow at exit 97, especially in the mornings.
| want you to be sure to have safety as the utmost design feature. For example, 1)
prevent water buildup that could cause hydroplaning, 2) design for heavy downpour
of rain to run off the highway safely, 3) have reflective markers to highlight the lane
418 Boundary that | should be driving in after sundown (when it is dark) and during a downpour
6 |Hunter Lillie Street Newberry, 803-276-2515 Hearing during which you may only be able to see a few feet in front of you vehicle, 4) have
SC 29108 exit signs in very easy to see print and well forewarned to prepare me to exit in
unfamiliar territory, 5) how will the concrete lane barriers be safe in event of a
vehicular crash and will it be easily replaced? Will they be as safe as the cable we
have now?
78 N. Ponderosa
Dr. Little Mtn,
SC 29075 P.O. . . Little Mountain Town Council Member. The new design for Exit 85 looks much
7 |Shealy Charles Box 222 Little Itmtman@gmail.com 8033124173 Hearing better. | believe it’s a better plan and will work well. Thanks.
Mountain, SC
29075
If you replace the overpass like on the plans, you will be at my front porch. The
noise is unbearable now, we need a barrier. The plans seen today do not reflect
what we have heard. The land homes effected are from a land grant handed down
Judy and 845 Peak Street, thru family from King George of England. | have been there 39 years. The road is a
8 |Ellis Craig Chapin, SC Circleeranch@bellsouth.net | 803-816-5139 Hearing race track now - the speed has to be lowered drastically. My driveway is at the
29036 existing bridge now - how am | supposed to use my driveway? V.C. Summer is
closed and the traffic is a lot less. There are other ways to get around without
moving out the bridge. Building with more right-of-way is not needed. Keep bridge
in same place.
306 Hollow | back up to 1-26 in Westcott Ridge. Please do everything possible to ensure
. . |Cove Road . placement of a sound barrier. This was not information given when home was
9 |Goodale Patricia Chapin, SC bagl213@aol.com 803-270-0710 Hearing purchased in May. Traffic noise has increased dramatically and will be intolerable
29036 by the addition of 2 lanes. Without wall there will be no hope of selling this home.
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Public Hearing Comments Submitted at the Public Hearing

First Comment

ID # Last name Address Email Phone Comment
name Source

| was disappointed in DOT response from an earlier public meeting concerning the
1005 Lynn . .
McCartha Road Highway 176 and 76 routes from Irmo to Chapin and beyond. The response was
10 |Crocker  [David Chaoin. SC CrockerD76@gmail.com 803-932-4152 Hearing that there is no plan to address this lack of adequate traffic capacity. Has this
29056 ’ changed? Who is responsible for addressing this within the DOT? Thanks in
advance for your updates.
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ID #

Last name

First name

Address

Email

Phone

Comment
Source

Date

Comment

11

Martin

Henry

312 Beulah Lane
Irmo, SC 29063

henrymartin77@gmail.com

803-261-0442

Email

3/13/2018

Mr. Hood, | am seeing the plan for widening I-26 to Little Mountain. We live off exit 97 using Julius Richardson to get to West
Shady Grove (to be closed). There are a couple of key things that come to mind that may have been covered already in the
meetings. | hope to make it to Chapin tonight but here they are in case | don't make it:1- Why is their no plan, or what is the plan
to use the other roads that cross over 1-26 in this subject area to bleed off traffic... from 1-26 and the exit ramps like Exit 97 like
Koon Road, Shady Grove Road and Mount VVernon Church road...if those were Exits... a lot of traffic would be alleviated in my
opinion. For example with this new exit change and the closing of Julius Richards cut thru to West Shady Grove and Chelsea Park
Subdivision, I would prefer to get off at Grove Road and come home that way rather than go to the light turn right - go up a half
mile and come back on Shady Grove with hair pin turn and not made to handle all the traffic it will soon handle. We solve one
problem and create another- Comments?2- What about Us 76 and 176 which also need widening in several areas. Especially 76
to Chapin. This would allow more traffic to flow there instead of the interstate. Is there a plan to widen these roads are just dump
this traffic thru the same ports. The bottleneck will just be moving to the secondary roads. To where untamed developers have
placed a lot of homes and developments to which the State and the County have not planned for proper road maintenance and
management in my opinion. Once again the homeowner and tax payer suffers.

3 - The overall flow of Exit 97 looks to be a problem with all these choices. A lot could be solved if the Food Lion shopping
center was not there and you could loop traffic going west to the lake side under the bridge instead of turning left over the bridge
(as most major interstate loops do). This along with getting Rauch Metze Rd traffic to Broad River Road via Broadstone and
another light is just a mess over this intersection. Now there will be 3 lights- Broadstone, Exit ramp dump and West Shady grove
along with turns into the shopping center across this rerouted traffic coming from the developments off West Shady grove to the
interstate and the turn and possible light at Bickley Rd which in itself is a disaster. So thats 4 lights of stop and go traffic - |
believe will be backing up into other lights, and traffic I believe will still be backing up west bound from Columbia into the main
interstate. This plan looks like a failure or at best kicking the can down the road. These are the questions | am interested in
getting answers to how the DOT has thought thru this road update.

12

Martin

Henry

henrymartin77@gmail.com

3/16/2018

After attending the Chapin meeting and speaking, here are the issues that must be addressed with the exit 97 update: 1- the
closing of Julius Richardson and diverting traffic down West Shady Grove north of the Shopping center | don’t believe has been
thought out. There are issues at the curve at Rolling creek that will create a hazard for that area. This needs to be addressed now
and not later. 2- at the light on West Shady and Broad river | assume there is an extended left turn lane.  This will need to be
widened probably as far back as the church property extends or else right turn flow will be blocked. By the time this is done
light timing may be an issue as more homes will be built by 2024. 3- a left turn out and left turn into the shopping center must be
addressed or this shopping center will die. Those coming from the north where all the traffic is routed will now have to turn left
against traffic. 4. Bickley road intersection and getting out with this multi lane down to one at this intersection is going to be an
issue. Maybe a light is planned for here sooner but it’s been an issue for a while and this final design will make left turn from
Bickley to the interstate side impossible during certain times. This needs to be addressed now. (Or explain the plan) Someone
proposed a right turn off the exit, right turn off Julius Richardson instead of closing it. (Specific lane, turns blocked by medians).
That seems like it has some merit rather than addressing the road on West Shady Grove. | would hope that this is reconsidered.
In addition please post the updated schedule for this project on the website. What is there is not accurate to what you published at
the meeting. Also publish the DDI video for the interchange under the exit 97 documents. Please publish the final alternate for
exit 97 under our portion. Please call me if | can be a part of any reviews on this subject. | am retired and can assist with
comments from someone that has been here over 12 years at this intersection.

13

Budzynski

Katey

213 Rolling
Creek Cir Irmo,
SC 29063

kbudzynski@]Ilexrich5.org

803-476-8266

Email

3/19/2018

I am reaching out to you as a concerned resident of the Irmo area. | live in the Rolling Creek subdivision off West Shady Grove
Road. From my understanding of this project, Julius Richardson Road will be closing as a cut through to 1 26 and the traffic light
on 76. Currently there are many cars that travel that path at all times of day. My concern is the risk to all drivers turning left into
Rolling Creek from West Shady Grove Road. There is a curve further down W Shady Grove so those drivers turning in to our
neighborhood often are approached by fast cars traveling the opposite direction on W Shady Grove. When turning into our
neighborhood you can't see the traffic approaching due to that curve and it