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Executive Summary

The South Carolina Department of Transportation (SCDOT) proposes multiple improvements to the 1-20, I-26,
and |-126 corridors within what is identified as the Carolina Crossroads study area. The limits of the Carolina
Crossroads study area include approximately four miles of 1-20 between the crossings over the Saluda River and
Broad River, approximately nine miles of 1-26 from Exit 101 (Broad River Rd) to Exit 110 (US 378), and
approximately one mile of 1-126 from 1-26 to Colonial Life Boulevard.

The purpose of the proposed Carolina Crossroads project is to improve mobility, enhance traffic operations by
reducing existing traffic congestion, accommodate future traffic needs, enhance safety throughout the corridor,
improve freight mobility, and improve system linkages, while minimizing community and environmental
impacts.

This interchange modification report (IMR) presents information for the proposed modification of the system
interchanges of 1-20/1-26 (1-20 Exit 64 and 1-26 Exit 107) and 1-26/1-126 (I-26 Exit 108) located in Lexington and
Richland counties. The proposed modifications to the system interchanges will also affect closely spaced
adjacent interchanges which are also to be modified. These interchanges include the 1-26 Exit 106 (St Andrews
Road), I-20 Exit 63 (Bush River Road), I-20 Exit 65 (Broad River Road) and the I-126 interchange at Colonial Life
Boulevard.

As part of the project development, nine representative alternatives for the entire Carolina Crossroads study
area were developed, along with a tenth ‘no-build’ alternative. From these alternatives, the Refined
Recommended Preferred Alternative (RRPA) was identified. The 1-20/1-26 and 1-26/1-126 system interchanges
and adjacent service interchanges in the RRPA are proposed to be modified as follows:

e 1-20/1-26 System Interchange: the existing full cloverleaf interchange (I-20 Exit 64 and 1-26 Exit 107) will
be modified to a directional ‘turbine’ interchange. Multiple existing complex weaving movements will be
eliminated from the mainline and relocated to collector-distributor roads which will be constructed in
each direction on I-20 and I-26 to separate movements traveling between 1-20 and 1-26 from through
traffic on the mainline travel lanes.

e |-26/1-126 System Interchange: the existing interchange (1-26 Exit 108), which includes ramps from 1-26
to Bush River Road, will be modified to eliminate the ramps to Bush River Road, improve the continuity
of I-26, and revise the connection to and from |-126.

e |-20 Exit 63 (Bush River Road): the existing diamond interchange, which includes a loop on-ramp from
eastbound Bush River Road to eastbound I-20, will be modified to provide a diverging diamond
interchange. This modification includes eliminating the intersection of Berryhill Drive with Bush River
Road and adding an overpass to connect Berryhill Drive over |-20 to Bush River Road via Rockland Road.

e |-20 Exit 65 (Broad River Road): the existing diamond interchange at Broad River Road, which includes a
short, two-way segment on the eastbound on-ramp to connect Garner Lane to Broad River Road, will be
modified to provide a single point urban interchange. The Garner Lane connection to the off-ramp will
be eliminated, making the interchange consistent with current standards and FHWA policy. A new
connection will link Garner Road to Longcreek Drive.

Final May 2019 Executive Summary
Page 1



/‘\‘/;\pf
CAROLINA
1-20/1-26/1-126 System Interchange Modification Report CROSSROADS

e |-26 Exit 106 (St Andrews Road): the existing partial cloverleaf interchange includes a westbound loop
off-ramp and eastbound loop on-ramp to and from westbound St Andrews Road. It will be modified to
provide a single point urban interchange. The connections from the westbound off-ramp to eastbound
St Andrews Road and to Burning Tree Drive will be maintained and adjusted to connect to the remainder
of the modified interchange.

e [|-26 Exit 110 (US 378): the existing single point urban interchange will remain unchanged; however, the
eastbound off-ramp to US 378 will be relocated and extended by approximately 2,500 feet to reduce or
eliminate the potential for off-ramp traffic queues from extending back to the eastbound I-26 mainline
lanes.

e |-126 Colonial Life Boulevard: the existing partial interchange with ramps only oriented to and from
downtown Columbia to the east will be replaced with a full access tight urban diamond interchange.

The portion of the RRPA evaluated in this IMR is shown in Figure E-1.

The analysis of the 2040 Build condition of the RRPA 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 increased capacity
provided by the RRPA will result in improved LOS over the 2040 No-Build conditions.

The 1-20 Exit 61 (US 378) westbound off-ramp, outside of the project limits, may substantially affect the
westbound mainline density and Exit 63 (Bush River Road) westbound merge operations due to high ramp
volumes and congestion identified along US 378 at Exit 61.

Because of the distance between Exit 65 (Broad River Road) and Exit 68 (Monticello Road), the bridge crossing
the Broad River creating a barrier, and the widening of I-20 ends east of the Broad River crossing, FHWA and
SCDOT agreed that the Exit 68 interchange would not influence operations at Exit 65. However, with increased
volumes and improved throughput within the system-to-system interchange, heavy queuing and ramp backup
along I-20 eastbound was identified, due to the mainline capacity constraint that occurs at the eastern project
limits as the proposed four lane section transitions into the existing three lane section at the bridge across Broad
River just east of Exit 65.

The proposed interchange improvements at the system interchanges and the addition of the collector-
distributor road systems along I-20 and |-26 should improve traffic operations and safety by removing the
numerous existing vehicle conflict points and relocating merge/diverge areas and weaving sections within the
study area from the mainline lanes to the collector-distributor lanes. By removing the Bush River Road ramps at
Exit 108, the short weaving section between the ramp from eastbound I-20 to eastbound I-26 and the
eastbound off-ramp to Exit 108 is eliminated. The congestion caused by the complex westbound weaving
movements to travel to 1-20 and to Exit 106 (St Andrews Road) after I-126 merges with 1-26 is also eliminated.

Final May 2019 Executive Summary
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1 Introduction

STV, in cooperation with HDR and Mead &
Hunt (the project team), has been contracted

BROAD
_/ RIVERRD

by the South Carolina Department of
Transportation (SCDOT) to provide
engineering services necessary for the

L LAKE MURRAY
~_+BLVD

preparation of an Environmental Impact
Statement (EIS), right of way plans, and final
construction plans for roadways and bridges
for the proposed Carolina Crossroads 1-20/1-
26/1-126 Corridor Project.

[-20 is an east-west interstate highway that
begins near Kent, Texas at |-10. From this 8ROAD
origin, I-20 runs eastward through Texas, "
Mississippi, Alabama, Georgia and South

Carolina where it ends at 1-95 in Florence, mgg;»;gi;;\}

South Carolina. I-26 is an east-west interstate > ] V‘\\
highway that begins at the junction of U.S. Lexington |ZZE§33.//’,.7"\ u?'é%'a‘.\\l“r}" s
Route 11W and U.S. Route 23 in Kingsport, o
Tennessee. From this origin, 1-26 runs A ““‘b’*

generally southeastward through Tennessee,
North Carolina, and South Carolina, where it
ends at U.S. Route 17 in Charleston, South
Carolina. 1-126 is an east-west auxiliary route

Figure 1-1 - Carolina Crossroads Study Area

of |-26 that begins and ends in Columbia,
South Carolina.

The proposed project is a transportation corridor improvement project located in Lexington and Richland
counties. To date, the project area has been defined as a mainline corridor including 1-20 from the Saluda River
to the Broad River (approximately four miles), I-26 from Broad River Road to US-378 (approximately nine miles),
and 1-126 from I-26 to Colonial Life Boulevard (approximately one mile. Figure 1.1 illustrates the extent of the
Carolina Crossroads study area.

The 1-20/1-26/1-126 corridor is a vital link in South Carolina, serving residents, commuters, travelers, and
commerce. Due to nearby residential and commercial development, proximity to downtown Columbia, traffic
volumes, and the overall geometric layout, including 12 interchange points, the 1-20/1-26/1-126 corridor has
become one of the most congested interstate sections in South Carolina. The purpose of the proposed project is
to address this congestion and enhance safety throughout the corridor.

Final May 2019 Introduction
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Information discussed in the report is derived from the following project reports: Alternatives Traffic Analysis:
Carolina Crossroads I-20/1-26/1-126 Corridor Project, Crash Analysis: Carolina Crossroads 1-20/1-26/1-126 Corridor
Project, Carolina Crossroads 1-20/1-26/1-126 Corridor Improvement Project Draft Environmental Impact
Statement (DEIS).

The Alternatives Traffic Analysis study evaluated multiple improvements within the 1-20/1-26/1-126 corridor
designed to reduce existing traffic congestion, upgrade interchanges to meet design requirements, and
accommodate future traffic needs. The study considered widening of I-20 from three to four lanes in each
direction from about one mile west of Exit 63 (Bush River Road) to Broad River, widening of I-26 from three to
four lanes in each direction from just west of Exit 101 (Broad River Road) to Exit 110 (US 378), and realigning the
connection to 1-126 from I-26 towards the Colonial Life Boulevard interchange. In addition, the study examined
modifications to the 1-20/1-26/1-126 system interchange, Exit 101 (Broad River Road), Exit 102 (Lake Murray
Boulevard), Exit 103 (Harbison Boulevard), Exit 104 (Piney Grove Road), Exit 106 (St. Andrews Road), Exit 108
(Bush River Road), Exit 110 (US 378), Exit 63 (Bush River Road), Exit 65 (Broad River Road), and the Colonial Life
Boulevard interchange on |-126.

2 Background

The Carolina Crossroads Project includes three interstate routes and incorporates the modification of the 1-20/I1-
26 system interchange (Exit 64/Exit 107) and the 1-26/1-126 system interchange (Exit 108). Several immediately
adjacent service interchanges are expected to be modified as well. Due to the close proximity and
interconnected movements of the service interchanges with the system interchanges, the modification of all the
interchanges are to be evaluated collectively. The modified interchanges to be evaluated in this IMR include:

e Exit 106: |-26 at St. Andrews Road (S-32-36/S-40-42)
e  Exit 64/Exit 107:1-26 at 1-20

e  Exit 108: 1-26 at Bush River Road (5-40-31);

e Exit108:1-126 at I-26

Exit 63: 1-20 at Bush River Road (5-32-273)

Exit 65: 1-20 at Broad River Road (US 176)

e |-126 at Colonial Life Boulevard (S-40-2963)

To address Federal Highway Administration (FHWA) requirements, adjacent interchanges analyzed as part of
this IMR include the following:

e Exit 104: 1-26 at Piney Grove Road (S-32-671)
e Exit 110: 1-26 at US 378 (Sunset Boulevard)

e Exit 61:1-20 at US 378 (Sunset Boulevard)

e |-126 at Greystone Boulevard (S-40-3020)

The interchange at Exit 68 (1-20 at Monticello Road/SC 215) is the interchange adjacent to Exit 65 (I-20 at Broad
River Road). However, FHWA has provided concurrence that this interchange will be excluded from
consideration in this IMR since its distance from the Exit 64 system interchange (approximately three miles) and

Final May 2019 Background
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the barrier created by the bridge crossing the Broad River effectively limits its influence on the subject
interchange operations.!

This report focuses on traffic analysis of existing, future no-build, and future build conditions. The traffic
conditions were analyzed for the following scenarios:

e Existing Conditions: An analysis of existing conditions in the year 2015

e 2040 No-Build: An analysis of conditions in the year 2040 with no changes to the interstate or
interchanges.

e 2040 Build: An analysis of conditions in the year 2040 with modifications to the study area interstate
and interchanges.

2.1 Existing Conditions
2.1.1 1-26

Eastbound I-26 approaches the study area from the northwest, entering from Richland County as a two lane
section with a posted 70 miles per hour (mph) speed limit. Approximately 1,900 feet in advance of the off-ramp
to Exit 101 (Broad River Road), the speed limit is reduced to 60 mph. Approximately 850 feet in advance of the
Exit 101 off-ramp, 1-26 begins to transition to provide a third lane, which is fully established approximately 525
feet in advance of the off-ramp. Immediately south of Exit 103 (Harbison Boulevard), I-26 crosses into Lexington
County. Approximately 2,000 feet in advance of Exit 106 (St Andrews Road), the speed limit is reduced to 55
mph.

At Exit 106 (St Andrews Road), two lanes are added. The first additional lane is a continuation of the loop on-
ramp from westbound St Andrews Road, while the second lane is a continuation of the on-ramp from eastbound
St Andrews Road. This fifth lane drops at the off-ramp to westbound I-20, with the four lane section traversing
the I-20 system interchange (Exit 107). At the I-20 system interchange, |-26 crosses back into Richland County
for a short distance. The four lanes approach the I-126 split, where the left two lanes continue eastbound on I-
126 towards downtown Columbia, a “decision lane” continues to either I-126 or I-26, and the right lane
continuing eastbound on I-26. There is a 50 mph posted advisory speed on the I-26 curve at this split.

I-26 continues eastbound on two lanes crossing back into Lexington County at the Saluda River, where a lane is
added from the ramp from westbound I-126. The speed limit increases to 60 mph in this area. 1-26 continues
on three lanes past Exit 110 (US 378) and exits the study area south of that interchange.

Westbound I-26 enters the study area in Lexington County south of Exit 110 (US 378) as a three lane section
with a posted 60 mph speed limit. The two lane westbound on-ramp from Exit 110 merges and adds a fourth
westbound lane. Approaching the bridge over the Saluda River, the posted speed limit on I-26 is reduced to 55
mph, with the left two lanes designated to continue as I-26 towards Spartanburg and the right two lanes exiting
to Bush River Road and 1-126 towards Columbia at Exit 108.

1 Memo from SCDOT to FHWA, June 1, 2018

Final May 2019 Background
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As it crosses the Saluda River, I-26 enters Richland County and crosses over |-126 as it curves to the northwest
with an advisory speed limit of 50 mph. These two lanes are joined to their left by two westbound lanes
continuing from I-126 into I-26, and to their right by a single lane ramp that combines a lane from |-126 and
directs traffic to I-20 with the on-ramp from Bush River Road (Exit 108), creating a five-lane section. This five
lane section continues for approximately 1,100 feet until the right lane drops on the off-ramp to eastbound I-20.
I-26 continues as a four lane section through the system interchange with 1-20 (Exit 107), where it exits Richland
County and re-enters Lexington County.

The on-ramp from westbound I-20 adds a fifth lane to I-26, creating a weaving section approximately 1,300 feet
long before the fifth lane drops at Exit 106 (St Andrews Road) as an exit ramp taking traffic to eastbound St
Andrews Road. After crossing under the St Andrews Road overpass, the fourth lane drops at the loop off-ramp
to westbound St. Andrews Road. From here, I-26 continues westbound as a three lane section. The posted
speed increases to 60 mph approximately 2,200 feet north of the Exit 106 westbound on-ramp. |-26 re-enters
Richland County just south of the Harbison Boulevard overpass at Exit 103 and continues west as a three lane,
60 mph section to the west of Exit 101 (Broad River Road). About 550 feet west of the Exit 101 on-ramp, the
inside lane begins its merge to create a two-lane section, which begins approximately 1,050 feet to the west. I-
26 westbound exits the study area as a two-lane section, transitioning to a 70-mph posted speed limit at a point
approximately 2,700 feet west of the Exit 101 on-ramp.

2.1.2 1-20

Eastbound I-20 approaches the study area from the west. Entering the study area in Lexington County at its
crossing of the Saluda River, I-20 eastbound provides three lanes with a posted 60 mph speed limit. At Exit 63
(Bush River Road), the loop on-ramp from southbound Bush River Road adds a fourth lane, which is dropped
approximately 2,650 feet to the east at the off-ramp to eastbound I-26. [-20 continues east with three lanes
through the |-26 system interchange (Exit 64) where it enters Richland County, and past Exit 65 (Broad River
Road). It exits to the east of study area at the bridge over the Broad River with three lanes and a 60 mph posted
speed limit.

Westbound |-20 approaches the study area from the east. Entering the study area in Richland County at its
crossing of the Broad River, I-20 westbound provides three lanes with a posted 60 mph speed limit. 1-20
continues west with three lanes through the 1-26 system interchange (Exit 64), where a fourth lane is added
from the on-ramp from eastbound I-26. This four lane section continues for approximately 1,100 feet before it
drops at the off-ramp to Exit 63 (Bush River Road). 1-20 continues as a three lane, 60 mph section to the west
where it leaves the study area at the bridge over the Saluda River.

2.1.3 1-126

Eastbound I-126 begins where |-26 splits to continue to the east towards downtown Columbia and towards
Charleston. Of the four eastbound lanes approaching this system interchange, the two left lanes continue
through as I-126, while the third lane from the inside is a “decision” lane where traffic may continue on 1-126 or
on |-26. 1-126 continues eastbound towards downtown Columbia as a three lane, 60 mph section.
Approximately 1.25 miles from its separation from I-26, the on-ramp from Colonial Life Boulevard adds a fourth
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lane to the south. 1-126 continues as a four lane section to its terminus, where the left two lanes become
eastbound EImwood Avenue and the right two lanes become southbound Huger Street, with the speed limit
dropping to 35 mph approximately 800 feet in advance of the split.

Westbound I-126 begins where westbound EImwood Avenue and northbound Huger Street merge just east of
the bridge over the Broad River to create a four lane section with a posted 60 mph speed limit. 1-126 continues
westbound past the Greystone Boulevard interchange and the off-ramp to Colonial Life Boulevard.
Approximately 2,000 feet north of the Colonial Life Boulevard exit, the right lane of I1-126 drops as a flyover exit
ramp to eastbound I-26. 1-126 continues westbound for about 2,000 feet, where the left two lanes continue
through to become the inside two lanes of westbound 1-26, and the right lane bends right as a ramp directing
traffic to eastbound and westbound I-20. Between these split lanes, two lanes from westbound I-26 enter from
the curved flyover to create a five lane section of I-26.

2.1.4 INTERCHANGES

There are two system and eleven service interchanges within the study area. The system interchanges are at
the junction of 1-26 and 1-20 (Exit 107 on I-26 and Exit 64 on 1-20) and at the junction of I-26 and I-126 (Exit 108).
There are seven service interchanges along I-26 (Exits 101, 102, 103, 104, 106, 108, and 110), two along |-20
(Exits 63 and 65) and two on 1-126 (Colonial Life Boulevard and Greystone Boulevard).

2.1.4.1 System Interchanges

There are two system interchanges located within the study area. The I-20/1-26 system interchange is
numbered as |-20 Exit 64 and |-26 Exit 107. Exit 108 combines elements of the 1-26/1-126 system interchange
with a service interchange providing for movements to/from Bush River Road.

1-20/1-26 System Interchange - Exit 64/Exit 107

The 1-20/1-26 System interchange is a full access cloverleaf interchange. The cloverleaf interchange introduces
short weaving sections between the two loop ramps located in each direction on I-20 and |-26. The spacing of
the system interchange to the next adjacent interchanges is short. The distance between the weaving gore
areas on Exit 107 and Exit 106 is about 1,500 feet. The weaving section distance between the Exit 107 and Exit
108 ramps is about 800 feet in the eastbound direction and about 1,200 feet in the westbound direction. The
distance between Exit 63 and Exit 64 ramps is 1,500 feet in the eastbound direction and about 1,100 feet of
weaving section in the westbound direction. The distance between Exit 64 and Exit 65 ramps are slightly longer
at about 2,600 feet in the eastbound direction and about 2,000 feet in the westbound direction. The
interchange configuration, its close spacing to the adjacent interchanges and the numerous complex weaving
movements introduced in this area increase vehicle conflicts that can reduce safety and contribute to
congestion in the corridor during peak periods. The existing configuration of the Exit 64/Exit 107 system
interchange is shown in Figure 2.1.
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I-26/1-126 System Interchange — Exit 108

The 1-26/1-126 interchange provides full access movements between the two interstate routes and includes a
flyover ramp from westbound I-126 to eastbound I-26. Westbound I-26 also travels on a flyover ramp prior to
its merge with westbound 1-126.

Exit 108 also provides full access to/from I-26 to Bush River Road.

The existing configuration of the 1-26/1-126 interchange is shown in Figure 2.2.
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Figure 2-1 - 1-20/1-26 System Interchange Existing Configuration
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Exit 108 — I-26/1-126 System Interchange
Existing Configuration
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Figure 2-2 - 1-26/1-126 System Interchange Existing Configuration
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2.1.4.2 1-26 Service Interchanges

Of the seven I-26 service interchanges within the Carolina Crossroads study area, three 1-26 service interchanges
are located within the 1-20/1-26/1-126 IMR study area. Two of these interchanges, Exits 106 and 110, are
separate, full access interchanges. Exit 108 combines elements of the 1-26/1-126 system interchange with a
service interchange providing for movements to/from Bush River Road.

Exit 106 — St. Andrews Road (S-32-36/5-40-42)

Exit 106 is a partial cloverleaf interchange with loop ramps located on the northeast and northwest quadrants.
The two westbound off-ramps to eastbound and westbound St. Andrews Road are lane drops from westbound I-
26. The two eastbound on-ramps from westbound and eastbound St. Andrews Road are lane additions to
eastbound I-26. The westbound on-ramp carries traffic from eastbound and westbound St. Andrews Road with
an acceleration lane of about 1,500 feet. A traffic signal controls the eastbound off-ramp intersection with St.
Andrews Road. Woodland Hills Road is aligned opposite the eastbound off-ramp at this intersection.

The westbound off-ramp to eastbound St. Andrews Road is divided into two movements. The first ramp
movement connects to Burning Tree Road. At the stop sign controlled intersection with Burning Tree Road,
right turning traffic can travel east on Burning Tree Road. Traffic that is intending to access Fernandina Road is
supposed to use this ramp, turn left onto Burning Tree Road and cross St. Andrews Road. The second ramp is
intended primarily for traffic that is traveling east on St. Andrews Road through its intersection with Fernandina
Road/Burning Tree Road.

In reality, traffic traveling to Fernandina Road tends to bypass the first ramp movement to Burning Tree Road,
travels to the end of the ramp and attempts to cross two lanes of eastbound St. Andrews Road to enter the left
turn lane to Fernandina Road, which extends back to where the off-ramp intersects St. Andrews Road.

The existing configuration of Exit 106 is shown in Figure 2.3.

Exit 108 — Bush River Road (S-40-31)

The service interchange portion of Exit 108 is mixed in with the system interchange between 1-26 and I-126. The
service interchange to Bush River Road provides full access between that arterial and I-26. The off-ramps to
Bush River Road are both lane drops. The eastbound off-ramp is a lane drop at the end of an approximately 720
feet long weaving section created by the Exit 107 on-ramp from eastbound I-20 to eastbound I-26. The
westbound off-ramp drops from westbound I-26 along with the westbound off-ramp to eastbound I-126. The
westbound off-ramp to Bush River Road is intersected by Morninghill Drive prior to its intersection with Bush
River Road.

The loop on-ramp from Bush River Road to eastbound I-26 includes a long ramp section, approximately 1,400
feet long, that runs parallel to 1-26 prior to merging into it. The westbound on-ramp traffic from Bush River Road
is mixed with traffic traveling on the approximately 1,525 feet long ramp lane created by the rightmost lane of
westbound I-126 that runs parallel to and on the eastside of westbound [-126 and 1-26. Both ramp intersections
at Bush River Road are controlled by traffic signals.
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No direct access is provided from Bush River Road to |-126 within this interchange. Traffic traveling to/from
Bush River Road to I-126 must use the Colonial Life Boulevard interchange on I-126.

The existing configuration of Exit 108 is shown in Figure 2.4.

Exit 110 — Sunset Boulevard (US 378)

Exit 110 is a single point urban interchange (SPUI). A regional hospital is located in the northwest quadrant of
the interchange. The left turn movements to and from the ramps at this interchange are controlled by a traffic
signal. The off-ramp right turn movements are controlled by stop signs. This configuration, combined with
closely spaced signalized intersections and heavy traffic on Sunset Boulevard, frequently results in traffic
queuing back on the off-ramps during peak period congestion. These off-ramp queues can extend back onto the
I-26 mainline.

The existing configuration of Exit 110 is shown in Figure 2.5.
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Exit 106 — St. Andrews Road (S-32-36/5-40-42)
Existing Configuration
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Figure 2-3 - Exit 106 Existing Configuration
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Exit 108 — Bush River Road ($-40-31)
Existing Configuration

iq 1sap|em!z

=
(o]
=
3,
I3
oQ
=
lo
O

Py poomMOJ.lV

py 28e3uoid

R Googleearth

Figure 2-4 - Exit 108 Existing Configuration
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EXIT 110 - Sunset Boulevard {US 378)
Existing Configuration

Figure 2-5 - Exit 110 Existing Configuration
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2.1.4.3 1-20 Interchanges

There are two service interchanges located within the study area along I-20.

Exit 63 — Bush River Road (5-32-273)

Exit 63 is a modified diamond interchange that includes on-ramps to access eastbound 1-20, including a loop
ramp in the southeast quadrant. These movements operate without traffic control. The westbound ramps and
the eastbound off-ramp intersections along Bush River Road are controlled by traffic signals.

The eastbound loop on-ramp adds a lane onto eastbound I-20. This lane continues eastbound, with the
eastbound on-ramp carrying traffic from westbound Bush River Road merging into it before it is dropped at the
ramp to eastbound I-26 at Exit 64.

The existing configuration is of Exit 63 is shown in Figure 2.6.

Exit 65 — Broad River Road (US 176)

Exit 65 is a diamond interchange. The westbound off-ramp has a two stage, two lane diverge movement, with
the initial single lane off ramp forming a two-lane off-ramp to Broad River Road. The first portion of the
eastbound on-ramp from Broad River Road, is a two-way, two lane roadway approximately 380 feet long that
connects to Garner Lane. Garner Lane is a two lane local roadway with a posted 35 mph speed limit. East of its
intersection with Garner Lane, the eastbound on-ramp becomes a one-way ramp that enters eastbound I-20.
Traffic from Garner Lane can turn right at its intersection with the on-ramp to enter eastbound 1-20. The ramp
intersections with Broad River Road are controlled by traffic signals.

The existing configuration of Exit 63 is shown in Figure 2.7.
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EXIT 63 — Bush River Road (S-32-273)
Existing Configuration

Figure 2-6 - Exit 63 Existing Configuration
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Exit 65 — Broad River Road {(US 176)
Existing Configuration
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Figure 2-7 - Exit 65 Existing Configuration
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2.1.4.4 1-126 Interchanges

There is one service interchange located within the study area along I-126. The interchanges along I-126 do not
have exit numbers based on the mile marker locations; they are described based on the name of the arterial to
which they connect.

Colonial Life Boulevard (S-40-8970)

The Colonial Life Boulevard interchange is a partial interchange, only providing access to and from downtown
Columbia via an on-ramp to eastbound I-126 and an off-ramp from westbound I-126. The Colonial Life
Boulevard interchange ramps become Colonial Life Boulevard W, which ends at its intersection with Bush River
Road.

The existing interchange configuration of Colonial Life Boulevard is shown in Figure 2.8.
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Colonial Life Boulevard (S-40-2963)
Existing Configuration
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Figure 2-8 - Colonial Life Boulevard Existing Configuration
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2.1.5 FRONTAGE ROAD SYSTEM

An extensive system of Frontage Roads are present adjacent to I-26, I-20, and I-126 within the study area. These
frontage roads provide alternatives for local traffic to avoid using interstates for short distance and/or local
trips, and can be used to relieve congested interstate traffic during normal congestion or incidents.

2.1.5.1 1-26 Frontage Roads

Extensive frontage roads are present on both sides of I-26 between Exit 101 (Broad River Road) and Exit 110 (US
378). The frontage road network parallel to I-26 does not extend between Exit 108 (Bush River Road) and Exit
110 (US 378) due to the need to cross the Saluda River. For the IMR, the frontage roads adjacent to the Exit 107
system interchange with 1-20, and accessible via the existing adjacent interchanges at Exit 106, Exit 108 and Exit
110 are summarized as follows.

Jamil Road (S-32-1791)

Jamil Road begins at Piney Grove Road opposite Bower Parkway. Jamil Road continues to run generally parallel
to eastbound I-26 to its terminus at Saint Andrews Road approximately 815 feet west of the eastbound off-ramp
at Exit 106 (St Andrews Road).

Fernandina Road (S-32-1842/1925, S-40-2893/3021/3045)

Fernandina Road begins at its intersection with Woodcross Drive near Exit 103 (Harbison Boulevard).
Woodcross Drive begins opposite the westbound loop off-ramp at Exit 103. Fernandina Road runs generally
parallel to the westbound lanes of I-26 and intersects Piney Grove Road approximately 800 feet east of the
westbound ramp intersection at Exit 104.

Fernandina Road continues south of Piney Grove Road to its terminus at its intersection with St Andrews Road
approximately 275 feet east of the westbound ramp intersection at Exit 106.

Berryhill Drive (S-32-1551)

Berryhill Drive begins at its intersection with Woodland Hills Road approximately 100 feet south of St. Andrews
Road. Woodland Hills Road begins opposite the eastbound off-ramp to Exit 106. Berryhill Drive runs parallel to
the eastbound lanes of 1-26 and curves to the west at Exit 107. At this point, it runs generally parallel to the
westbound lanes of I-20 to its intersection at Bush River Road. The intersection with Bush River Road is located
approximately 300 feet west of the Exit 63 westbound ramp intersection of 1-20.

Burning Tree Drive (S-32-1841/5-40-2893)/Browning Road (5-40-2892)

Burning Tree Drive begins at St. Andrews Road opposite Fernandina Road. Burning Tree Drive runs generally
parallel to westbound I-26 towards Exit 107. At Center Point Road, Burning Tree Drive becomes Browning Road.
Browning Road continues towards the south, crossing over 1-20 and continuing parallel to the westbound lanes
of I-26. As it approaches Bush River Road, Browning Road curves to the east and intersects Morninghill Drive
approximately 450 feet north of the intersection of Morninghill Drive and Bush River Road. Morninghill Drive
intersects Bush River Road opposite the intersection of the westbound ramps from 1-26.
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McSwain Drive (S-32-1814)

McSwain Drive is a frontage road that begins at Sunset Boulevard approximately 830 feet east of the SPUI
interchange at Exit 110. McSwain Drive runs parallel to westbound I-26 but does not provide a connection to
other frontage roads. It ends in a residential area south of the Saluda River.

2.1.5.2 1-20 Frontage Roads

There are limited frontage roads located along I-20 within the study area.

Berryhill Drive (S-32-1551)

As mentioned in the |-26 Frontage Road section, Berryhill Drive runs parallel to the westbound lanes of 1-20 after
it bends west from 1-26. It ends at its intersection with Bush River Road approximately 300 feet west of the Exit
63 westbound ramp intersection of Bush River Road and I-20.

Garner Lane (S-40-2906)

Garner Lane is a frontage road that begins at about 380 feet from Broad River Road at its intersection with the
Exit 65 eastbound on-ramp. Garner Lane runs parallel to eastbound I-20, but does not provide any other
connection to other frontage roads in the study area.

2.1.5.3 1-126 Frontage Roads

There is extensive frontage road coverage along I-126 within the study area. Most of the coverage occurs east
of I-126 with frontage roads running parallel to I-126 between Bush River Road and Greystone Boulevard.

Frontage Road (S-40-2891)/Lawand Drive (S-40-1019)

A frontage road begins at the 1-26 westbound on-ramp from Bush River Road at Exit 108. This frontage road is a
one-way pair running away from Bush River Road, becoming a two-way frontage road about 1,050 feet south of
Bush River Road. The frontage road intersects and continues as Lawand Drive to its terminus at Arrowwood
Road.

Arrowwood Road (S-40-287)

Arrowwood Road begins at Bush River Road and runs towards the south. At its intersection with Lawand Drive,
Arrowwood Road acts as a frontage road for approximately 1,400 feet to its intersection with Gracern Road. At
this intersection, Arrowwood Road turns to the east and continues to its terminus with Broad River Road.

Gracern Road (S-40-2890)

Gracern Road begins at Arrowwood Road and runs towards the south along the westbound side of I1-126
towards the Greystone Boulevard interchange. Gracern Road continues approximately 1,600 feet past its
intersection with Stoneridge Drive, where is bends to the north away from 1-126 and terminates at Stoneridge
Drive.
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2.2 Purpose and Need

The primary purpose of the proposed Carolina Crossroads project is to implement a transportation solution(s)
that would improve mobility and enhance traffic operations by reducing existing traffic congestion within the I-
20/1-26/1-126 corridor while accommodating future traffic needs. Secondary purposes of the proposed Carolina
Crossroads project are to enhance safety throughout the corridor, improve freight mobility, and improve system
linkages, while minimizing community and environmental impacts.

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 Technical Memo and the
Accident Analysis Report, as well as that collected through meetings with SCDOT; federal, state and local
agencies; project stakeholders, and the public.

2.3 Conceptual Design

As described in the March 2018 Alternatives Traffic Analysis, analyses evaluating 2040 Build conditions for the
interchanges and adjacent intersections for ten representative alternatives were completed for Level 1B
screening as part of the environmental process. Through the screening process, four reasonable alternatives
were progressed to Level 3 screening:

e Reasonable Alternative 1 (RA1) replaces Exit 64/Exit 107 with a Turbine Interchange, Exit 106 (St
Andrews Road) with a Single Point Urban Interchange (SPUI), Exit 63 (Bush River Road) with a Diverging
Diamond Interchange (DDI), Exit 65 (Broad River Road) with a SPUI, and removes access to Bush River
Road at Exit 108. Colonial Life Boulevard interchange is reconfigured to a full interchange to provide
access to Bush River Road from direction of I-126.

e Reasonable Alternative 5 (RA5) replaces Exit 64/Exit 107 with a Directional Interchange with 2 loops, Exit
106 with a SPUI, Exit 63 with a Partial Cloverleaf Interchange, Exit 65 with a SPUI, and removes access to
Bush River Road at Exit 108. Colonial Life Boulevard interchange is reconfigured to a full interchange to
provide access to Bush River Road from direction of I-126

e Reasonable Alternative 1 Modified (RA1M) is similar to RA1 with the exception of Exit 63 which is
replaced with a Partial Cloverleaf Interchange.

e Reasonable Alternative 5 Modified (RA5M) is similar to RA5 with the exception of Exit 63 which is
replaced with a DDI.

As documented in the DEIS, RA1 was chosen as the Refined Recommended Preferred Alternative (RRPA) and is
depicted in Figure 2-9.
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2.4 Interchange 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 Carolina Crossroads project. The contact information for the Carolina
Crossroads IMR study is provided below:

Brian Klauk, P.E.

Project Manager for Carolina Crossroads
SC Department of Transportation

955 Park St., Columbia, SC 29201
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Figure 2-9 - Refined Recommended Preferred Alternative
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3 Study Area

The proposed project is a transportation corridor improvement project located in Lexington and Richland
counties. The project study area has been defined as a mainline corridor including I-20 from the Saluda River to
the Broad River (approximately four miles), I-26 from Broad River Road to US-378 (approximately nine miles),
and 1-126 from I-26 to Colonial Life Boulevard (approximately one mile). Figure 1.1 illustrates the extent of the
Carolina Crossroads study area.

3.1 Demographics

According the the 2010 United State Census Bureau, Lexington County has approximately 262,500 residents and
Richland County has approximately 384,500 residents. The counties have seen a steady increase in population
since the 1950’s. Between 2000 to 2010, Lexington County saw a 17.7% increase in population and Richland
County saw a 16.6% increase in population. Select demographics including race, age, poverty and growth
percentages of Lexington County and Richland County compared to the state of South Carolina are provided in
Table 3.1.

Table 3-1 - Population Demographic

Population Demographic

o South Lexington Richland
Characteristic .
Carolina County County
Minority Population 35.9% 23.3% 55.1%
Percent age 65 and over 14.2% 12.8% 32.5%
Percent income below poverty level 17.7% 23.1% 27.9%
Percent change in population (2000-2010) 15.3% 17.7% 16.6%

Source: U.S. Census Bureau, 2010 Demographic Profile and American Community Survey 5-year Estimates
(2009-2013) Tract and Block Group data

Comparisons of the data indicate the percentage minority population in Lexington County (23.3%) is below the
reported State percentage (35.9%) while the percentage minority population in Richland County (55.1%) is
higher. The Lexington County population age 65 and older is slightly lower when comparing to the State
percentage while the Richland County population age 65 and older percentage is more than double compared to
the State percentage.

According to the South Carolina Revenue and Fiscal Affairs Office, both Lexington and Richland counties are
expected to see a significant population growth by 2040. Table 3.2 presents the population growth and
projections for Lexington County and Richland County.
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Table 3-2 - Population Growth

‘ Population Growth

2000 2010 2040 2000-2010 2010-2040

Population Population Population % Growth % Growth
Lexington County 216,000 262,400 384,400 17.7% 46.5%
Richland County 320,700 384,500 464,600 16.6% 20.8%

Source: http//www.sccommunityprofiles.org/census/proj_c2010.html and DEIS. Population numbers have been
rounded to the nearest hundred.

3.2 Land Use

Existing land uses immediately fronting the 1-20/1-26 system interchange and the adjacent services interchanges
and their arterials are predominantly mature commercial developments . A multi-family residential area is
located in the northwest quadrant of the system interchange. Behind these commercial developments are
established, mature single family and multi-family developments. Single family residential development is
present along I-26 south of the I-26/1-126 system interchange starting at the Saluda River. The land uses
transition to multi-family, commerical, and institutional as 1-26 approaces Exit 110 (US 378). Along the north
side of I-126, land uses are a mix of single and multi-family residential and commercial uses. To the south of I-
126 and north of the Saluda River, the land use is dominated by the Riverbanks Zoo and Gardens, with a pocket
of commercial uses along Candi Lane west of Greystone Boulevard.

The northwest, northeast and southeast quadrants of the 1-20/1-26 and 1-26/1-126 system interchanges are
largely built out. There are few opportunities for additional, new development of large traffic generating land
uses. The southwest quadrant of the interchange, which is bounded by Bush River Road running between Exits
63 and 108, has some undeveloped land mixed in with commercial developments and a residential subdivision.
This area constitutes what is likely the largest single undeveloped area of land in the study area.

Section 3 of the 1-20/1-26/1-126 Corridor Improvement Project DEIS contains additional information concerning
land uses adjacent to the system and service interchanges within the larger Carolina Crossroads study area.
Figure 3.1-3 Existing land use within a half mile radius of the interchanges, categorizes and quantifies the
existing land use with a half mile radius of each of the service and system interchanges. Land uses quantified
include commercial, industrial, institutional, municpal/county owned, office, parks/recreation, residential, and
undeveloped. Based on this figure, the most prevalent land uses and the amount of undeveloped land adjacent
to the system and service interchanges being analyzed in this study can be described as follows:

e [-20/1-26 system interchange: 47 percent residential, 25 percent commercial, 20 percent office, five
percent undeveloped

e 1-26/1-126 system interchange: 44 percent residential, 27 precent commercial, 19 percent industrial, two
percent undeveloped

e Exit 106 (St Andrews Road): 59 percrent residential, 19 percent commercial, nine percent industrial, five
percent undeveloped

e Exit 63 (Bush River Road): 35 percent residential, 28 percent commercial, 19 percent industrial, 16
percent office, one percent undeveloped
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e Exit 65 (Broad River Road): 51 percent residential, 30 percent commercial, seven percent institutional,
five percent undeveloped
e Colonial Life Boulevard: 42 percent residential, 35 percent undeveloped, 11 percent office.

All the interchanges, with the exception of the Colonial Life Boulevard interchange, have no more than five
percent undeveloped land. The high amount of undeveloped land (35 percent) surrounding the Colonial Life
interchange is due to the inclusion of the area containing the Saluda River and adjacent flood plain. It bears
noting, therefore, that not all the ‘undeveloped’ land is necessarily able to be developed into a traffic generating
land use. In this context, ‘undeveloped’ land has no development on it, and does not discern between
developable and undevelopable land. Therefore, undevelopable land, such as the Saluda River, its floodplains,
and even the land within the loop ramps at the 1-20/1-26 system interchange are classified as “undeveloped”.

3.3 Transportation System

The Project study area roadway transportation system is part of the Carolina Crossroads study area depicted in
Figure 1.1. This region of Lexington and Richland counties is accessed via I-20, I-26 and 1-126.

For this IMR, a focused roadway system was evaluated, centering around the 1-20/1-26 and I-26/1-126 system
interchanges.

External regional traffic enters and exits the network west of Exit 101 (Broad River Road), east of Exit 110 (US
378), west of Exit 61 (US 378), east of Exit 68 (Monticello Road) and east of Greystone Boulevard from
Downtown Columbia. Based on the origin-destination matrices data from the microsimulation network
(discussed in Section 6.1), external-to-external traffic, which includes commuting interstate traffic as well as
longer distance through traffic, accounts for approximately 15 percent of the total trips within the network
during the morning and afternoon peak periods.

Internal-to-internal trips account for approximately 40 percent of trips within the peak hour network. These
trips are local trips having both an origin and a destination within the network. These local trips include traffic
to and from arterials from the interchanges along I-20, I-26, and I-126. External-to-internal trips account for
approximately 20 percent of the traffic within the network. These trips are generated outside the study area
and have a destination that is reached via study area interchanges. The remaining 25% percent of the network
trips are internal-to-external trips. These trips originate within the study area, access the freeway system via the
interchanges and have destimations outside of the study area network.

Regional external trip ends (either origins or destinations) account for approximately 40 percent of the volume
entering or exiting the network during the morning peak period. During the afternoon peak period,
approximately 35 percent of volume entering or exiting the network have an external trip end.

The system-to-system interchanges process all of the external-external trips, and many of the other trip
between the remaining origin-destination pairs (internal-external, external-internal, and internal-internal). Some
trips with external origins or destinations may not travel through the system interchanges. Examples of such
trips are those entering or exiting from the east on |-20 to/from Exit 65 (Broad River Road), and trips entering or

Final May 2019 Study Area
Page 29



/\%ﬂ*
CAROLINA
1-20/1-26/1-126 System Interchange Modification Report CROSSROADS

existing from the west on 1-26 to/from the interchanges west of Exit 106 (St Andrews Road). A portion of local,
internal-internal trips, such as those occuring between the I-26 interchanges west of Exit 106 (St Andrews Road)
will also not travel through the system interchanges.

4 Methodology

4.1 Scenarios Analyzed

In March 2018, STV prepared the Alternatives Traffic Analysis report that incorporated the following scenarios:

e Existing Conditions

e 2040 No-Build Conditions (RA10)

e Representative Alternative 1 (RA1)
e Representative Alternative 2 (RA2)
e Representative Alternative 3 (RA3)
Representative Alternative 4 (RA4)
Representative Alternative 5 (RA5)
Representative Alternative 6 (RA6)
Representative Alternative 7 (RA7)
Representative Alternative 8 (RA8)
Representative Alternative 9 (RA9)
Reasonable Alternative 1
Reasonable Alternative 1 Modified
e Reasonable Alternative 5

e Reasonable Alternative 5 Modified

Analyses were performed for existing conditions (2015 existing traffic, intersection traffic control and geometry),
No-Build conditions (2020, 2025, 2030 and 2040 traffic, and existing intersection traffic control and geometry),
each of the nine Representative Alternatives (2040 traffic, and modified intersection traffic control and
geometry) and the four Reasonable Alternatives (2020, 2025, 2030 and 2040 traffic and modified intersection
traffic control and geometry). Additional measures of effectiveness such as mainline and arterial travel times,
and external-to-external speeds/travel times were evaluated for the representative alternatives. The results of
these analyses for the various alternatives were compared against one another to determine which best met the
purpose and need with the least impacts and were used to help determine the RRPA for the project.

The 2040 No-Build Alternative for the 1-20/1-26/1-126 System Interchange represents the existing interchange
configuration, intersection traffic control and geometric conditions with no changes to those conditions which
would not satisfy the purpose and need for the project. The final reasonable alternatives were selected to be
moved forward in the selection process. Though traffic operations were a consideration in the evaluation of
alternatives, other factors, such as construction costs, business and residential relocations, and environmental
impacts were used to identify the reasonable alternatives. RA1 and RA5 were the alternatives which were
identified as the reasonable alternatives from the representative alternatives. In addition, RA1 Modified and
RAS5 Modified were created as reasonable alternatives. The main difference between RA1 and RA1 Modified and
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between RA5 and RA5 Modified was the interchange type at Exit 63, I-20 at Bush River Road. RA1 Modified
included the ParClo design from RA5 and RA5 Modified included the DDI design from RA1. As documented in the
DEIS, RA1 was chosen as the RRPA which will be referred to as 2040 Build RRPA.

4.2 Traffic Forecasts

Projected traffic volumes were developed using the existing traffic volume data along the mainline interstate
and at the interchanges and applying a general uniform annual growth rate to those volumes to estimate 2040
morning and afternoon peak hour traffic. According to the 1-20/27/77 CMP study, the AM and PM peak hour
2040 trip tables for the Columbia network were developed based on the subarea analysis of the South Carolina
Statewide Model (SCSWM) trip tables. The zonal growth rates between the subarea base year and subarea
future year matrices were applied to the calibrated Columbia Network existing trip tables to develop the 2040
trip tables. Any intrazonal shifts in traffic over time from the current and future year subarea matrices were
distributed to ensure that the intended 2040 growth forecasts from the SCSWM were reflected in the 2040 trip
tables for the peak hour operational analyses. These 2040 auto trip tables were acquired from the 1-20/1-26/77
CMP study model which were then aggregated to match the Carolina Crossroads matrix developed for the
Existing Conditions model. An average growth rate of 0.70 percent was then confirmed within the Carolina
Crossroads study area and applied to the existing trip tables.

The 2040 peak hour traffic volumes were applied to the freeway, ramp, and intersection traffic to develop the
2040 No-Build and 2040 Build Conditions traffic volumes for use in the assessments of the interchange concepts
in the Level 1A and 1B screening. The estimated 2040 volumes along the interstate and at the interchanges are
contained in Appendix B. The trip tables developed from the CMP were used in the microsimulation analysis of
the alternatives, including the reasonable alternatives and the RRPA.

4.3 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, consistent with the HCM methodologies, were used in performing the analyses.
These included:

e Trafficware’s Synchro (Version 9.1.910.24)
o Unsignalized Intersections
o Signalized Intersections

e Caliper’s TransModeler (Version 4.0 Build 6275)
o Unsignalized Intersections

o Signalized Intersections
o Network Simulation
o Freeway Segments
o Weaving Segments
o Ramp Merge/Diverge Areas
Final May 2019 Methodology
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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 operational 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
areas, weaving segments, unsignalized intersections and signalization 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.” Table 4-1 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).

Table 4-1 - Freeway Segment LOS Criteria

Basic Freeway Segments

LOS Density (pc/mi/In)
<11

>11-18
> 18-26
>26-35
> 35-45

> 45
v/c>1.0

Imcﬁw>

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 area is followed by a diverge area
within a relative short distance (usually less than 2,800 feet). The LOS of a weaving segment is also related to the
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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 4-2 shows the HCM LOS criteria for Freeway Weaving Segments.

Table 4-2 - Weaving Segment LOS Criteria

Freeway Weaving Segments

LOS Density (pc/mi/In)
A <10
B >10-20
C >20-28
D >28-35
E >35
ST

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 several 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 4-3 shows the
HCM LOS criteria for Ramp Merge and Diverge areas.

Table 4-3 - Merge/Diverge LOS Criteria

Ramp Merge and Diverge Areas ‘

LOS Density (pc/mi/In) ’
A <10
B > 10-20
C >20-28
D > 28-35
E >35
ST

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
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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 appropriately 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 4-4 shows the HCM LOS criteria for unsignalized intersections.

Table 4-4 - Unsignalized Intersection LOS Criteria

Unsignalized Intersections

LOS Control Delay (sec/vehicle)

A <10

B >10-15
C >15-25
D >25-35
E >35-50

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 4-5 shows the
HCM LOS criteria for signalized intersections.

Table 4-5 - Signalized Intersection LOS Criteria

Signalized Intersections ‘

LOS Control Delay (sec/vehicle) ‘
A <10
B >10-20
C >20-35
D > 35-55
E > 55-80
Final May 2019 Methodology
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5 Traffic Volumes

The traffic volumes used in the analysis for the 1-20/1-26/1-126 System Interchange consisted of Existing (2015)
conditions, and Future (2020, 2025, 2030 and 2040) No-Build and Build Conditions.

5.1 Existing Traffic Volumes

Extensive traffic data collection was performed as part of the Carolina Crossroads project. The data collection
effort is summarized in a separate technical report Traffic Data Collection, Carolina Crossroads. Data that was
collected included vehicle classification/volume counts at the 1-20/1-26/1-126 system interchanges, ramp termini
turning movement counts, data from mainline Automatic Traffic Recorders (ATR), and regional and ramp-to-
ramp origin-destination information.

Additional turning movement count data was collected by SCDOT to extend coverage to include certain
intersections adjacent to the ramp termini intersections where the original turning movement counts were
collected. Collecting data at these adjacent intersections allowed for accurate traffic volumes to be used in
preparing the arterial interchange and the overall network microsimulation models.

A review of the combined turning movement count and system interchange counts indicated that the system-
wide morning peak hour was 7:30 to 8:30 AM and the system-wide afternoon peak hour was 4:45 to 5:45 PM. At
the system ramps, the morning peak hour was found to be between 7:00 and 8:00 AM, while the afternoon
peak hour was found to be 4:00 to 5:00 PM. The design peak hours used for this study was 7:15 to 8:15 AM and
4:45 to 5:45 PM, consistent with the 1-20/27/77 CMP Study, and was based on a combination of the turning
movement peak hour data collected in 15-minute intervals and the ramp-termini volumes collected in 60-
minute intervals.

The collected ATR data, generally covering the period between January 1, 2014 and January 31, 2015, was used
to determine the directional freeway volumes by balancing freeway segment volumes selected at an ATR station
through the network by adding and subtracting ramp volumes entering and exiting the freeways via service
interchange ramps. Mainline volume data derived from the ATR were combined with the system ramp volumes
and the turning movement ramp peak hour volumes to develop existing balanced traffic volumes for the study
area.

The existing balanced interstate peak hour volumes were based on the 10™ highest hour volumes at selected
ATR stations. Volumes throughout the network were then determined using volume data collected at the
system interchange ramps and turning movement counts at the ramp terminal intersections. The balanced
volumes, along with additional turning movement count data at adjacent intersections, were used to establish
the observed volumes used during the calibration process of the existing TransModeler network. The calibration
of the existing TransModeler network included comparisons of queues observed in the model simulations to
field observations of interstate and ramp queuing, local knowledge and familiarity with recurring traffic
conditions within the corridor. The existing balanced interstate volumes for Existing Conditions network are also
contained in Appendix A.
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5.2 2040 Traffic Volumes

Two methods were used to develop traffic projections that were applied to elements of the RA development
and to the microsimulation of each RA. The first method involved the use of historic traffic data to estimate
system-wide annual growth rates to be applied against existing traffic. The second method involved the use of
origin-destination data collected as part of the Carolina Crossroads data collection and developed into regional
trip tables used in the microsimulation model.

Previously collected existing traffic volume data were used as the basis for the development of the future traffic
projections used in the preliminary screening of interchange Accessory Options (AO) and for high level
assessment of freeway ramps, and in the microsimulation model network. Traffic projections used to estimate
2040 traffic volumes was based on changes to historic annual average daily traffic (AADT) volumes obtained
from SCDOT and from growth forecasts in the South Carolina Statewide Model (SCSWM).

Projected traffic volumes were developed using the existing peak hour volumes along the mainline interstate
and at the interchanges and applying a general uniform annual growth rate to those volumes to estimate 2040
morning and afternoon peak hour traffic. For the purposes of the traffic volume projections, a 0.70 percent
annual growth rate was used to estimate 2040 peak hour traffic volumes. The 2040 peak hour traffic volumes
were applied in the generalized interstate/interchange capacity screenings used to develop the individual RA
from a range of prospective AO at each interchange. The 2040 volumes along the interstate and at the
interchanges from the TransModeler 2040 No-Build network are contained in Appendix B.
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6 Traffic Operations

6.1 TransModeler Network Analysis

TransModeler 4.0, a microsimulation software, was used to analyze the Existing, No-Build, and Build alternative
freeway networks and interchange operations. A TransModeler microsimulation model consists of a large
component database and executable files that are run through the TransModeler software. One single project
file is comprised of network files, traffic control and signal timing plans, vehicle detector layout and
configuration, trip tables for both autos and trucks, traffic volumes, and driver/roadway parameter files. This
section discusses the development of the existing network based on collected O-D and traffic count data.

The Carolina Crossroads TransModeler network was developed based on a larger, regional network developed
as part of the 1-20/1-26/77 Corridor Management Plan (CMP) Study. The CMP study included a calibrated
TransModeler model comprised of 110 miles of interstate and freeway, including six system interchanges and 43
service interchanges, in addition to 70 miles of highway, arterial, and local streets. The CMP network, which
included the full project limits of the Carolina Crossroads study area, was used to develop the existing Carolina
Crossroads microsimulation network. Once the CMP model was reviewed, the Carolina Crossroads network was
extracted. A more detailed review was then conducted to assess the operations of the study area. Additional
intersections were added and input volumes were verified and adjusted based on existing traffic count data to
better define the existing network. A more detailed discussion of how the Carolina Crossroads network was
developed can be found in the Alternatives Traffic Analysis: Carolina Crossroads 1-20/1-26/1-126 Corridor Project.

FHWA generally prefers the use of McTrans’ Highway Capacity Software (HCS) in the assessment of freeway
operations (freeway segments, merge/diverge area, and weaving sections). 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 traffic impacts and is unable to model interactions between the two. The HCS model
is essentially a spot check at a certain location; metering of upstream traffic and queuing resulting from
congested downstream operations are not considered and will have no effect on the generated analysis. This is
not the case for actual conditions, as upstream and downstream congestion may have direct impacts at a
specific segment, causing a ripple effect throughout the network. HCS is also limited in its application in
evaluating extremely complex weaving sections, such as those encountered in each direction on I-26 between
the Exit 106 service interchange and the Exit 107 system interchange.

TransModeler is a microscopic behavior-based multi-purpose traffic simulation program that takes into
consideration vehicle interaction and driver behaviors, as well as the operational impacts for both the upstream
and downstream traffic conditions and can measure traffic densities on each segment and lane. For these
reasons, TransModeler was used to assess all the freeway segments, merge/diverge areas, and weaving sections
instead of HCS.

The design files for each of the Representative Alternatives were converted to KMZ files and imported as a
background into the TransModeler microsimulation network. The existing TransModeler network was modified
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to match the geometry of the KMZ files while maintaining all the external nodes and centroids of the existing
network. Therefore, the same origin-destination trip tables were used for each of the alternatives. After
updating the geometry to match the design of the representative alternatives, intersection controls were added
for the new geometry. Where necessary, Synchro was utilized to develop basic traffic signal timing plans at the
signal-controlled intersections.

A simulation-based, Dynamic Traffic Assignment (DTA) was utilized in TransModeler to create travel paths and
assign demand volumes across the network for each of the Representative Alternatives. It is reasonable to
assume that simulation models using DTA are better predictors of congested networks and may achieve
enhanced results than a static traffic assignment method. With each DTA iteration, TransModeler will compute a
relative gap between the previous iteration and an equilibrium solution. The DTA was run for 100 iterations with
a goal of reaching a relative gap of 0.001. Each model was not able to converge due to the congestion, especially
outside the project limits. Additional adjustments were made to the path assignments to remove unreasonable
paths created by the DTA. It was assumed that RA10 (No-Build) network path assignments would be consistent
with those from the Existing conditions. Therefore, a DTA was not utilized in the analysis of RA10. 2040 RRPA
volumes from the TransModeler analysis are summarized in Appendix B.

The final TransModeler analyses for existing conditions, 2040 No-Build conditions, and 2040 Build RRPA
conditions were performed using TransModeler 4.0 Build 6275. The existing conditions scenario includes the
existing number of freeway lanes present on the segments within the study area. The 2040 No-Build conditions
and 2040 Build RRPA conditions included additional freeway capacity added as part of the 1-20 Widening Project
(Mile Markers 49-60) and the 1-26 Widening Project (Mile Markers 85 — 101) just outside of the study area. The
following analysis was conducted to assess the existing and future operations of the 1-20/1-26/1-126 study area:

e Freeway segment and ramp merge/diverge area operations analysis
e Signalized and unsignalized intersection analysis
e Signalized and unsignalized queuing analysis (RRPA only)

6.2 Freeway Segment Analyses

The freeway, merge and diverge densities for the 1-26, 1-20 and 1-126 segments were obtained from the
TransModeler microsimulation output files, which include an average of ten (10) runs. In calculating density,
TransModeler determines the segments and lanes within the influence area for freeway, weaving, merge, and
diverge analysis based on roadway classification. The HCM methodology is applied, considering only the vehicles
within the influence area. The weaving sections are identified within the basic freeway, merge and diverge area
analysis.

Each simulation was run for one hour with a 30-minute warm up time. Similar to the CMP Network, the network
was pre-loaded prior to the 30-minute warm up time which simulates peak period congestion.
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It should be noted that due to the high demand volumes, the network was not able to accommodate the
demand volume in both the Existing and No-Build simulations. Extensive queuing was observed outside of the
network at the freeway entry points, particularly in the 2040 No-Build scenario, at the end of the peak hour
simulation during both the morning and afternoon peak hours.

The basic freeway, weaving, merge and diverge area analysis outputs for the Existing Conditions, 2040 No-Build
conditions and the 2040 Build RRPA conditions are provided in Appendix C and a summary of results is shown in
Table 6-1 through Table 6-9.

The analysis results for the freeway segment analysis for the Existing Conditions, summarized in the Table 6-1,
Table 6-2 and Table 6-3, indicate the following:

e During the morning peak hour:

o 1-26 eastbound freeway segments between Exit 104 (Piney Grove Road) and Exit 107 operate at
LOS F. All other segments along I-26 eastbound operate at LOS D or better

o All 1-26 westbound segments operate at LOS D or better.

o 1-20 eastbound freeway segment east of Exit 65 (Broad River Road) operates at LOS E, while
other I-20 eastbound segments operate at LOS D or better.

o 1-20 westbound segment between Exit 65 (Broad River Road) and Exit 64 operate at LOS E, while
other I-20 westbound segments operate at LOS D or better.

o All'1-126 eastbound freeway segments during the morning peak hour operate at LOS D or better.

o All1-126 westbound freeway segments during the morning peak hour operate at LOS C or
better.

e During the afternoon peak hour:

o |-26 eastbound freeway segments between Exit 104 (Piney Grove Road) and Exit 106 (St
Andrews Road), and between Exit 107 and Exit 108 (weaving) operate at LOS E, while the
freeway segments from the 1-126 diverge to Exit 110 (US 378) operate at LOS F. All other I-26
eastbound freeway segments operate at LOS D or better.

o 1-26 westbound freeway segments operate at LOS F from the 1-26/1-126 merge to Exit 104 (Piney
Grove Road). All other I-26 westbound segments operate at LOS D or better.

o All'l-20 eastbound freeway segments operate at LOS D or better.

o |-20 westbound freeway segments east of Exit 65 (Broad River Road) to Exit 63 (Bush River Road)
operate at LOS F, while the westbound segment between Exit 63 and Exit 61 (US 378) operates
at LOS D.

o All'I-126 eastbound freeway segments operate at LOS B.

o AllI-126 westbound freeway segments operate at LOS F.

With traffic volumes projected to increase at an annual rate of 0.70 percent per year, and with no increase in
freeway capacity within the IMR study area or modification to the system interchange, the increased traffic
volumes traveling on I-26, 1-20 and I-126 will result in increased density and reduce freeway segment LOS under
2040 No-Build conditions. The analysis results for the freeway segment analysis for the 2040 No-Build,
summarized in the Table 6-1, Table 6-2 and Table 6-3, indicate the following:

e During the morning peak hour:
o All'l-26 eastbound freeway segments operate at LOS E and F.
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All 1-26 westbound freeway segments operate at LOS D or E.

I-20 eastbound freeway segments from west of Exit 61 (US 378) to Exit 63 (Bush River Road)
operate at LOS F, and the eastbound segment east of Exit 65 (Broad River Road) operates at LOS
E. All other I-20 eastbound segments operate at LOS D or better.

[-20 westbound segments from east of Exit 65 to Exit 63 operate at LOS F. I-20 westbound
freeway segment between Exit 63 and Exit 61 operates at LOS C.

All I-126 eastbound freeway segments during the morning peak hour operate at LOS D or better.
All I-126 westbound freeway segments during the morning peak hour operate at LOS C or
better.

e During the afternoon peak hour:

O

O
O

All 1-26 eastbound freeway segments operate at LOS F, except the eastbound segment east of
Exit 110 (US 378) which operates at LOS C.

All 1-26 westbound freeway segments operate at LOS F.

I-20 eastbound freeway segment between Exit 64 and Exit 65 operates at LOS F. All other
eastbound segments operate at LOS D or better.

I-20 westbound freeway segments east of Exit 65 to Exit 63 operate at LOS F, while the
westbound segment between Exit 63 and Exit 61 operates at LOS D.

All I-126 eastbound freeway segments operate at LOS B.

All I-126 westbound freeway segments operate at LOS F.

The increased capacity provided by the RRPA will result in generally better LOS in the morning and afternoon
peak hours compared to the Existing Conditions, and improved LOS over the 2040 No-Build conditions. With
improved throughput volume within the system-to-system interchange, the RRPA design pushes more volume
along the freeway mainlines which may result in increased density to mainline segments not modified under
Build conditions. In addition, the RRPA proposes I-26 and |-20 mainline collector-distributor roads to separate
the closely spaced exit ramps resulting in a shift of volume from mainline to the frontage road systems. The
analysis results for the freeway segment analysis for the 2040 Build RRPA Conditions, summarized in the Table
6-1, Table 6-2 and Table 6-3, indicate that:

e During the morning peak hour:

O
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The |-26 eastbound freeway segment between Exit 107 to the I-126 exit operates at LOS E due
to the downstream congestion from the 1-26/1-126 split and volume traveling in the right-most
lanes in anticipation of the system diverge towards Downtown Columbia. The average speed
reported along this segment is greater than 40 mph. All other I-26 eastbound segments operate
at LOS D or better.

All 1-26 westbound freeway segments operate at LOS D or better.

The 1-20 eastbound freeway segment east of Exit 65 (Broad River Road) operates at LOS F due to
capacity constraints downstream of the project limits. However, as traffic merges down to three
lanes prior to the bridge over the Broad River, the average speed along I-20 eastbound is greater
than 50 mph while the average speed along the CD road is less than 20 mph. All other
eastbound segments operate at LOS D or better.

All 1-20 westbound freeway segments operate at LOS D or better.

The I-126 eastbound freeway segment between Colonial Life Boulevard and Greystone
Boulevard operates at LOS E this is the result of increased segment density due to improved
throughput volume from the system-system interchange congestion downstream of project
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limits toward downtown Columbia. An acceptable average speed is maintained at 54 mph. The
eastbound segment from I-26 to Colonial Life Blvd operates at LOS D.
o All'l-126 westbound freeway segments operate at LOS B.
e During the afternoon peak hour:

o AllI-26 eastbound freeway segments operate at LOS C.

o The I-26 westbound freeway segment between Exit 106 (St Andrews Road) and Exit 104 (Piney
Grove Road) operates at LOS F due to increased density resulting from increased volume
throughput. The average speed along this segment is greater than 40 mph. All other westbound
freeway segments operate at LOS D or better.

o The I-20 eastbound freeway segment east of Exit 65 (Broad River Road) operates at LOS E due to
capacity constraints downstream of the project limits, while all other eastbound segments
operate at LOS B or better. The 1-20 eastbound average speed east of Exit 65 is greater than 55
mph.

o The I-20 westbound segments east of Exit 65 operate at LOS E with an average speed of greater
than 40 mph. The |-20 westbound segment between Exit 63 (Bush River Road) and Exit 61 (US
378) operate at LOS F, with an average speed of less than 20 mph due to downstream
congestion resulting from capacity constraints just west of the project limits. With the capacity
constraints removed between Exit 63 and Exit 61, average speed is greater than 40 mph. All
other westbound segments operate at LOS A.

o 1-126 eastbound freeway segments operate at LOS B or better.

o All1-126 westbound freeway segments operate at LOS D.

Heavy queuing and ramp backups along I-20 eastbound were identified at the eastern project limits during the
AM peak hour and along I-20 westbound between Exit 63 (Bush River Road) and Exit 61 (US 378) during the PM
peak hour. Additional simulation runs were made to assess the need to include an additional upstream merge
location from the eastbound CD road prior to Exit 65. These additional simulation runs indicated the congestion
and queue backup observed along I-20 eastbound was due to the capacity constraints created by the
transitioning of the four-lane freeway section into the existing three lane section at the Broad River Bridge just
east of Exit 65(Broad River Road). With the removal of the capacity constraints, the merge from the eastbound
CD road functions acceptably and no additional upstream merge location should be necessary.

The heavy queuing along |-20 westbound was due to the capacity constraints created by the transitioning of the
four-lane freeway section into the existing three lane section prior to the Exit 61 (US 378) interchange in
addition to Exit 61 westbound off-ramp spillback onto the mainline. With these capacity constraints opened,
acceptable LOS is obtained within the RRPA design. Attachment D includes a summary of the basic freeway
density with the capacity restraints removed outside of project limits along I-20, in addition to average peak
hour speeds for all freeway segments for the RRPA externally constrained and unconstrained.
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Table 6-1 - I-26 Freeway Segment Capacity Analysis — Existing, 2040 No-Build, and 2040 Build RRPA

_ ExistingConditions ~ 2040NoBuildConditions 2040 Build RRPA Conditions |
Freeway 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

|
z
1-26 Eastbound ‘
Exit 104 to Exit 106
Exit 106 to Exit 107V
Exit 107 to Exit 108"
1-126 Diverge to 1-126 Merge
Exit 108 to Exit 110
east of Exit 110
1-26 Westbound
east of Exit 110
Exit 110 to Exit 108
1-126 Diverge to I-126 Merge
Exit 108 to Exit 107"
Exit 107 to Exit 106V
1-126 Merge to Exit 106
Exit 106 to Exit 104 D
! Per Highway Capacity Manual 2010 criteria.
2 Density expressed as PCE/per mile/per lane.

20.5

22.6

WWeaving Section
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Table 6-2 - I-20 Freeway Segment Capacity Analysis — Existing and 2040 No-Build, and 2040 Build RRPA

Existing Conditions 2040 No Build Conditions 2040 Build RRPA Conditions
Freeway 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

13.5 20.7

|
z
1-20 Eastbound ‘
Exit 61 to Exit 63 D 32.6
Exit 63 to Exit 64
Exit 64 to Exit 65
east of Exit 65
1-20 Westbound
east of Exit 65
Exit 65 to Exit 64
Exit 64 to Exit 63V

Exit 63 to Exit 61

! Per Highway Capacity Manual 2010 criteria.
2 Density expressed as PCE/per mile/per lane.

16.3

24.8 D 31.2

10.9

7.8

127.4

14.6

WWeaving Section
*Poor LOS is a result of downstream congestion outside of study area
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Table 6-3 - I-126 Freeway Segment Capacity Analysis — Existing and 2040 No-Build, and 2040 Build RRPA

Existing Conditions 2040 No Build Conditions 2040 Build RRPA Conditions
Freeway 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? ‘

I-126 Eastbound ‘
1-26 to Colonial Life Blvd

Colonial Life Blvd to

Greystone Blvd
1-126 Westbound
Greystone Bivd to
ColZniaI Life Blvd 14.4

Colonial Life Blvd to I-26

! Per Highway Capacity Manual 2010 criteria.
2 Density expressed as PCE/per mile/per lane.
*Poor LOS is a result of downstream congestion outside of study area

29.7

15.3

113.2 14.4 D 31.2

13.4

48.6

12.6 D 30.1
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6.3 Freeway Merge Area Analyses

The analysis results for the ramp merge areas for Existing Conditions, summarized in Table 6-4, Table 6-5 and

Table 6-6, indicate the following:

e During the morning peak hour:

O

(0]

@)
O

I-26 eastbound merge areas between Exit 101 (Broad River Road) and Exit 107 operate at LOS F.
All other eastbound merge areas operate at LOS D or better.

I-26 westbound merge areas operate at LOS D or better.

I-20 eastbound merge areas operate at LOS D or better.

I-20 westbound merge areas operate at LOS D or better except for Exit 65 (Broad River Road),
where the merge area operates at LOS E.

I-126 eastbound merge area operates at LOS C.

I-126 westbound merge area operates at LOS B.

e During the afternoon peak hour:

@)

O
O

I-26 eastbound merge areas of Exit 108 and Exit 108 (I-126) operate at LOS F, while the merge
area of Exit 107 (weaving) operates at LOS E. All other eastbound merge areas operate at LOS D
or better.

I-26 westbound merge areas better Exit 108 (I-126) and Exit 107 operate at LOS F. The merge
area of Exit 106 (St Andrews Road) operates at LOS E. Exit 110 merge area operates at LOS B.
I-20 eastbound merge areas operate at LOS C or better.

I-20 westbound merge areas operate at LOS C, except Exit 65 (Broad River Road) and Exit 64
merge areas which operate at LOS F.

[-126 eastbound merge area operates at LOS B.

I-126 westbound merge area operates at LOS C.

With traffic volumes projected to increase at an annual rate of 0.70 percent per year, and with no increase in

freeway capacity or modification to the system interchange, the increased traffic volumes traveling on 1-26, 1-20

and 1-126 will results in increased density and reductions of merge area LOS under 2040 No-Build conditions.

The analysis results for the ramp merge areas for 2040 No-Build Conditions, summarized in Table 6-4, Table 6-5

and Table 6-6, indicate the following:

e During the morning peak hour:

O

e}

O

I-26 eastbound merge areas between Exit 104 (Piney Grove Road) and Exit 107 operate at LOS F,
while the Exit 108 merge area operates at LOS E. All other eastbound ramp merge areas operate
at LOS C or better.

I-26 westbound merge areas of Exit 108 (I-126) and Exit 107 operates at LOS E. All other
westbound ramp merge areas operate at LOS D or better.

I-20 eastbound merge areas of Exit 61 (US 378) operate at LOS F. Exit 65 (Broad River Road) and
Exit 64 loop ramp merge areas operate at LOS E. All other eastbound ramp merge areas operate
at LOS C.

I-20 westbound merge areas of Exit 65 (Broad River Road) and Exit 64 operate at LOS F All other
westbound ramp merge areas operate at LOS C or better.

All 1-126 merge areas operate at LOS B.

e During the afternoon peak hour:
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(0]

(@)
(@)

I-126 eastbound merge area operates at LOS C.

I-126 westbound merge area operates at LOS A.

I-26 westbound merge areas between Exit 110 (US 378) and Exit 107 operate at LOS F. The Exit
106 (St Andrews Road) merge area operates at LOS E.

[-20 eastbound merge areas of Exit 64 and Exit 64 Loop operate at LOS F and LOS E, respectively.
All other ramp merge areas operate at LOS D or better.

I-20 westbound merge areas of Exit 65 (Broad River Road) and Exit 64 operate at LOS F All other
westbound ramp merge areas operate at LOS C.

[-126 eastbound merge area operates at LOS B.

[-126 westbound merge area operates at LOS F.

The additional capacity provided by the RRPA will result in generally better LOS in the morning and afternoon
peak hours compared to the Existing Conditions, and improved LOS over the 2040 No-Build conditions. With
improved throughput volume within the system-to-system interchange, the RRPA design pushes more volume

along the freeway mainlines which may result in increased density and worse levels of service in merge areas
not modified under Build conditions. In addition, the RRPA includes I-26 and I-20 mainline collector-distributor
roads to separate the closely spaced exit ramps resulting in a decrease in the number of merge ramps along I-26
and |-20. The 2040 Build RRPA Conditions analysis results, summarized in Table 6-4, Table 6-5 and Table 6-6,

indicate that:

e During the morning peak hour:

O

O

I-26 eastbound merge area of Exit 106 (St Andrews Road) operates at LOS E due to the
downstream congestion at the 1-26/1-126 split. The average speed at this merge area is above 35
mph. All other eastbound ramp merge areas operate at LOS C or better.

All 1-26 westbound merge areas operate at LOS C or better.

I-20 eastbound merge areas of the CD Road and Exit 65 (Broad River Road) operate at LOS F due
to capacity constraints downstream of the project limits. As traffic merges down to three lanes
prior to the bridge over the Broad River, the average speed along I-20 eastbound in this merge
area is between 10-20 mph. With the capacity constraints removed between Exit 65 (Broad
River Road) and Exit 68 (Monticello Road), average speed increases to greater than 40 mph and
the CD Road merge area operates at LOS C, while the Exit 65 merge area operates at LOS E. The
Exit 61 merge area operates at LOS D.

All 1-20 westbound merge areas operate at LOS B or better.

I-126 eastbound merge area from the I-20 ramp operates at LOS E due to existing congestion
downstream of project limits toward downtown Columbia. The average speed at this merge
area is greater than 40 mph. The Colonial Life Blvd merge area operates at LOS D.

I-126 westbound merge areas operate at LOS B or better.

e During the afternoon peak hour:

O
@)

Final May 2019

All 1-26 eastbound merge areas operate at LOS C or better.

I-26 westbound merge areas of Exit 107 and Exit 106 (St Andrews Road) operate at LOS E due to
increased volume and downstream congestion between Exit 104 (Piney Grove Road) and Exit
106. The average speed at these merge areas are greater than 40 mph. All other westbound
merge areas operate at LOS C.

All I-20 eastbound merge areas operate at LOS D or better
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o 1-20 westbound merge areas of the CD Road and Exit 63 (Bush River Road) operate at LOS F with
an average speed of 20 mph, due to downstream congestion and capacity constraints just west
of the project limits. With the capacity constraints removed between Exit 63 (Bush River Road)
and Exit 61 (US 378), the average speed is greater than 55 mph around these merge areas. The
Exit 65 (Broad River Road) merge area operates at LOS A.

o 1-126 eastbound merge areas operate at LOS C or better.

o 1-126 westbound merge areas operate at LOS D or better.

As part of this analysis, the Exit 61 eastbound on-ramp acceleration lane was extended as an added lane to
increase capacity and reduce congestion identified in the analysis. However, the Exit 61 (US 378) westbound off-
ramp, outside of the project limits, may substantially affect the westbound mainline density and Exit 63 (Bush
River Road) westbound merge operations due to high ramp volumes and congestion identified along US 378 at
Exit 61. An extension of the Exit 61 off-ramp and/or increasing capacity to a two-lane off ramp outside of this
project may keep the ramp queues from spilling back to the mainline and improve the reported density within
the study area.

As mentioned in the freeway segment analysis, increased volumes and improved volume throughput within the
system-to-system interchange resulted in heavy queuing and ramp backup along I-20 eastbound which affected
the eastbound merge area at Exit 65 and the CD Road merge. The need to include an additional upstream merge
location for the CD road prior to Exit 65 was considered and assessed. However, the congestion at the
eastbound merge area at Exit 65 was due to the capacity constraints at the project limit transition at the Broad
River crossing just east of Exit 65. With the capacity constraints removed, the congestion decreases so an
acceptable LOS is obtained within the RRPA design without an additional upstream merge from the CD road.
Attachment D includes a summary of the merge density with the capacity restraints removed outside of project
limits along I-20, in addition to average peak hour speeds for all merge areas for the RRPA externally constrained
and unconstrained.

Also, it should be noted that the Greystone Boulevard Interchange merge area along I-126 westbound operates
at an acceptable LOS during both the morning and afternoon peak hours as shown in the table below. The
distance between the Colonial Life Blvd westbound off-ramp and the Greystone Boulevard westbound on-ramp
is sufficient and will not affect ramp operations.
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Table 6-4 - 1-26 Ramp Merge Capacity Analysis — Existing and 2040 No-Build, and 2040 Build RRPA

Existing Conditions 2040 No Build Conditions 2040 Build RRPA Conditions
Merge Area 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

d

1-26 Eastbound

Exit 104
Exit 106 Loop 78.6
Exit 106 72.3 E 37.0 20-3
Exit 107 Loop%W 131
Exit 107V '
Exit 108 Removed as part of RRPA
Exit 108 (I-126)

Exit 110

Exit 110
Exit 108 (1-126)
Exit 108"
Exit 107 LoopW
Exit 107V
Exit 106
! Per Highway Capacity Manual 2010 criteria.

23.4

2 Density expressed as PCE/per mile/per lane.

WWeaving Section
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Table 6-5 - I-20 Ramp Merge Capacity Analysis — Existing and 2040 No-Build, and 2040 Build RRPA

_ ExistingConditions ~ 2040NoBuildConditions 2040 Build RRPA Conditions |
Merge Area 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? ‘
1-20 Eastbound ‘

Exit 61
Exit 63 Loop 19.9 Removed as part of RRPA
Exit 63 20.7 D 29.3 Removed as part of RRPA
Exit 64 LoopV 33.2 23.9 E 37.2 E 38.0 Removed as part of RRPA
Exit 64 24.5 22.3 27.1 71.4 Removed as part of RRPA
CD Road CD Ramp added as part of RRPA

Exit 65 23.5

1-20 Westbound

Exit 65 E 7.8
Exit 64 LoopV Removed as part of RRPA
Exit 64V Removed as part of RRPA
CD Road
Exit 63

! Per Highway Capacity Manual 2010 criteria.

2 Density expressed as PCE/per mile/per lane.

WWeaving Section

*Poor LOS is a result of downstream congestion outside of study area
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Table 6-6 - I-126 Ramp Merge Capacity Analysis — Existing and 2040 No-Build, and 2040 Build RRPA

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

Merge Area
LOS?! Density? LOS? Density? LOS?! Density? LOS?! Density? LOS? Density? LOS?! Density

d

1-126 Eastbound

Exit from 1-20 EB/WB Ramp added as part of RRPA
Colonial Life Bivd
1-126 Westbound

Greystone Blvd
Colonial Life Bivd Ramp added as part of RRPA

! Per Highway Capacity Manual 2010 criteria.
2 Density expressed as PCE/per mile/per lane.
*Poor LOS is a result of downstream congestion outside of study area
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6.4 Freeway Diverge Area Analyses

The analysis results for the ramp diverge areas for Existing Conditions, summarized in Table 6-7, Table 6-8 and
Table 6-9, indicate the following:

e During the morning peak hour:

o 1-26 eastbound diverge areas between Exit 104 and Exit 110 operate at LOS F. The Exit 110
diverge area operates at LOS D.

o 1-26 westbound diverge areas operate at LOS D or better.

o 1-20 eastbound diverge area of Exit 63 operates at LOS F. All other eastbound diverge areas
operate at LOS D or better.

o 1-20 westbound diverge area of Exit 64 operates at LOS E. All other westbound diverge areas
operate at LOS B.

o 1-126 eastbound diverge area operates at LOS B.

o 1-126 westbound diverge areas operate at LOS B.

e During the afternoon peak hour:

o 1-26 eastbound diverge areas between Exit 104 and Exit 108 operate at LOS D or E, while the
diverge area of Exit 110 operates at LOS F.

o 1-26 westbound diverge areas between Exit 108 and the Exit 106 loop operate at LOS F, while
the diverge area of Exit 104 operates at LOS E. Exit 110 diverge area operates at Exit 110.

o 1-20 eastbound diverge areas operate at LOS C or better.

o 1-20 westbound diverge areas of Exit 65, Exit 64 and Exit 63 operate at LOS F, while Exit 61
operates at LOS E. All other westbound diverge areas operate at LOS C.

o 1-126 eastbound diverge area operates at LOS B

o 1-126 westbound diverge area to I-26 westbound operates at LOS F, while all other diverge areas
operate at LOS D or better.

With traffic volumes projected to increase at an annual rate of 0.70 percent per year, and with no increase in
freeway capacity or modification to the system interchange, the increased traffic volumes traveling on 1-26, 1-20
and I-126 will results in increased density and reductions of diverge area LOS. The analysis results for the ramp
diverge areas for 2040 No-Build Conditions, summarized in Table 6-7, Table 6-8 and Table 6-9, indicate the
following:

e During the 2040 No-Build morning peak hour:
o AllI-26 eastbound diverge areas operate at LOS F.
o |-26 westbound diverge area of Exit 110 (US 378) operates at LOS F. I-26 westbound diverge
areas between Exit 106 (St Andrews Road) and Exit 104 (Piney Grove Road) operate at LOS E. All
other westbound ramp diverge areas operate at LOS D.
o |-20 eastbound diverge areas of Exit 63 (Bush River Road) and Exit 64 operate at LOS F and LOS
E, respectively. All other eastbound diverge areas operate at LOS C.
o |-20 westbound diverge area of Exit 64 and Exit 63 (Bush River Road) operates at LOS F. All other
westbound diverge areas operate at LOS D or better.
o 1-126 eastbound diverge area operates at LOS B.
o 1-126 westbound diverge areas operate at LOS B or better.
e During the afternoon peak hour:
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o All'l-26 eastbound diverge areas operate at LOS F.

All 1-26 westbound diverge areas operate at LOS F.

o 1-20 eastbound diverge area (weaving) of the Exit 64 loop operates at LOS E, while the
eastbound Exit 63 (Bush River Road) diverge area operates at LOS F. All other eastbound ramp
diverge areas operate at LOS D.

o All'I-20 westbound diverge areas operate at LOS F, except Exit 64 loop diverge (weaving) area
which operates at LOS C.

o 1-126 eastbound diverge area operates at LOS B.

o 1-126 westbound diverge areas operate at LOS F.

(0]

The additional capacity provided by the RRPA will result in generally better LOS in the morning and afternoon
peak hours compared to the Existing Conditions, and improved LOS over the 2040 No-Build conditions. In
addition, the RRPA proposes I-26 and I-20 mainline collector-distributor roads to separate the closely spaced exit
ramps resulting in a decrease in the number of diverge ramps along I-26 and 1-20. The 2040 Build RRPA analysis
results, summarized in Table 6-7, Table 6-8 and Table 6-9, indicate that:

e During the morning peak hour:

o |-26 eastbound diverge area of the CD Road operates at LOS F due to the increased volume
processed by the RRPA, resulting in increased congestion accessing I-20. In addition, the volume
now traveling in the right-most lanes in anticipation of the system diverge towards Downtown
Columbia causes additional queuing at this diverge area. The diverge area of the 1-26/1-126 split
operates at LOS E due to the weaving conflicts between the Exit 106 (St. Andrews Road)
eastbound on-ramp and the volume exiting to I-126 eastbound. This is caused by the majority of
traffic traveling to downtown Columbia that now exit to the right to access I-126. The average
speed at the CD Road diverge area is less than 25 mph while average speed at the I-26/1-126
split diverge is less than 40 mph. This diverge area is expected to operate at an acceptable LOS
at opening year (2020) and projected to be operating at a failing LOS by 2025. All other
eastbound ramp diverge areas operate at LOS C.

o |-26 westbound diverge area of Exit 110 (US 378) operates at LOS F with an average speed of
greater than 30 mph. All other westbound diverge areas operate at LOS C or better.

o |-20 eastbound diverge area of the CD road area operates at LOS D.

o |-20 westbound diverge area of Exit 61 (US 378) operates at LOS E due to westbound off-ramp
spill back from Exit 61 congestion and other network capacity constraints outside the study
area. With the capacity constraints removed, the diverge area operates at LOS D at Exit 61. All
other westbound diverge areas operate at LOS D or better.

o |-126 eastbound diverge areas operate at LOS D.

o |-126 westbound diverge areas operate at LOS B or better.

e During the afternoon peak hour:

o All'l-26 eastbound diverge areas operate at LOS C or better.

o |-26 westbound diverge area of Exit 104 (Piney Grove Road) operates at LOS F due to the
increased volume processed by the RRPA, resulting in congestion. The average speed of the
diverge area is greater than 40 mph. All other diverge areas operate at LOS D or better.

o |-20 eastbound diverge area of the CD road area operates at LOS B.

o |-20 westbound merge areas operate at LOS B or better except for Exit 65 (Broad River Road)
and Exit 61 (US 378) diverge areas, which operate at LOS F due to westbound off-ramp spill back
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from Exit 61 and capacity constraints outside of the project area. The average speed at the
diverge area of Exit 61 is less than 25 mph. With the capacity constraints removed along |-20
westbound, the Exit 61 diverge area will continue to operate at LOS F due to US 378 arterial
gueuing that extends onto the mainline.

o 1-126 eastbound diverge areas operate at LOS B.

o 1-126 westbound diverge areas operate at LOS D or better.

As part of this project the Exit 110 off-ramp was lengthened and the diverge area was relocated to keep the off-
ramp queues from spilling back to the mainline. The spacing between the relocated diverge area and merge area
(from 1-126 westbound fly-over ramp) has been shortened to about 2,500 feet which is sufficient and will not
adversely affect mainline and ramp operations. The Exit 61 westbound off-ramp, outside of the project limits,
may substantially affect the westbound mainline density and Exit 63 westbound merge operations due to high
ramp volumes and congestion identified along the Exit 61 arterial. Attachment D includes a summary of the
basic freeway density with the capacity restraints removed outside of project limits along 1-20, in addition to
average peak hour speeds for all diverge areas for the RRPA externally constrained and unconstrained.

Also, it should be noted that the Greystone Boulevard Interchange diverge area along I-126 eastbound operates
at an acceptable LOS during both the morning and afternoon peak hours as shown in the table below. The
distance between the Colonial Life Blvd eastbound on-ramp and the Greystone Boulevard eastbound off-ramp is
sufficient and will not affect ramp operations.
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Table 6-7 - 1-26 Ramp Diverge Capacity Analysis — Existing and 2040 No-Build, and 2040 Build RRPA

Existing Conditions 2040 No Build Conditions 2040 Build RRPA Conditions
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?

Exit 106 50.6

CD Road Ramp added as part of RRPA

Exit 107 - 85.7 D 31.3 72.3 Removed as part of RRPA
Exit 107 Loop W 513 D 34.7
E
E

Diverge Area AM Peak Hour

1-26 Eastbound

17.4
26.9

Removed as part of RRPA
Exit 108 _ 74.3 Removed as part of RRPA
1-26 EB to 1-26 EB

Exit 110

1-26 Westbound

Exit 110

Exit 108 (Existing-No Build) /
To 1-20 (Build RRPA)

Removed as part of RRPA

Exit 107V
Exit 107 Loop W Removed as part of RRPA
Exit 106 W
- 23.3
Exit 106 Loop D 28.4
Exit 104 D 28.4

!Per Highway Capacity Manual 2010 criteria.
2 Density expressed as PCE/per mile/per lane.

WWeaving Section
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Table 6-8 - I-20 Ramp Diverge Capacity Analysis — Existing and 2040 No-Build, and 2040 Build RRPA

Existing Conditions 2040 No Build Conditions 2040 Build RRPA Conditions
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?

Diverge Area

1-20 Eastbound

Exit 63 (Existing-No Build) /
CD Road (Build RRPA)
Exit 64

Exit 64 Loop"
Exit 65
1-20 Westbound
Exit 65

71.6 D 29.7 D 31.2 16.3

19.0 13.5 20.7 D 29.3 Removed as part of RRPA

37.2 38.0 Removed as part of RRPA
Removed as part of RRPA

CD Road
Exit 64 Removed as part of RRPA
Exit 64 LoopV Removed as part of RRPA
Exit 63
Exit 61 19.7

! Per Highway Capacity Manual 2010 criteria.
2 Density expressed as PCE/per mile/per lane.

WWeaving Section
*Poor LOS is a result of downstream congestion outside of study area

Final May 2019 Traffic Operations
Page 55



_‘)/4/\,\

=
f\

CAROLINA

1-20/1-26/1-126 System Interchange Modification Report CROSSROADS

Table 6-9 - I-126 Ramp Diverge Capacity Analysis — Existing and 2040 No-Build, and 2040 Build RRPA
2040 No Build Conditions 2040 Build RRPA Conditions
PM Peak Hour AM Peak Hour PM Peak Hour

LOS? Density? LOS?! Density? LOS? Density? LOS?* Density?

Existing Conditions
AM Peak Hour PM Peak Hour AM Peak Hour

Diverge Area
LOS?! Density? LOS? Density?

1-126 Eastbound
Colonial Life Blvd
Greystone Blvd
1-126 Westbound
Greystone Blvd
Colonial Life Blvd
Exit to I-26 EB
Exit to 1-20 EB/WB (CD Road)
! Per Highway Capacity Manual 2010 criteria.

2 Density expressed as PCE/per mile/per lane.

Ramp added as part of RRPA

Ramp added as part of RRPA
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6.5 Intersection Capacity Analysis

Capacity analyses for the signalized and unsignalized intersections at the study interchanges were performed
using TransModeler software for Existing, 2040 No-Build, and 2040 Build RRPA conditions. Preminary
interchange alternatives capacity screening analysis was completed and documented in the Alternatives Traffic
Analysis Technical Memo. Detailed analyses for Exit 106, Exit 108, Exit 110, Exit 63 and Exit 65 under existing
conditions (existing traffic, intersection traffic control and geometry) and 2040 No-Build conditions (2040 traffic,
and existing interection traffic control and geometry) are summarized in the following sections.

The signalized and unsignalized intersection analyses for Existing and 2040 No-Build conditions were obtained
from the TransModeler microsimulation output files, which include an average delay of ten (10) runs. For
unsignalized intersections, the intersection operation is represented by the worst approach delay and LOS of all
of the STOP-controlled appraches to the intersection. TransModeler measures control delay in accordance with
HCM methodology and considers vehicles as soon as they begin to brake to join the back of a queue forming at
an intersection until it has passed through the intersection and returned to speed. The comparision results of
the capacity analyses for existing conditions and the 2040 No-Build conditions are shown in Table 6-10 and in
Figure 6-1 through Figure 6-5. The TransModeler control delay outputs are provided in Appendix E.

Under Existing Conditions:

e At Exit 106 (St. Andrews Road — S-32-36/5-40-42), the study interestions operate at LOS D or better
during the morning peak hour and afternoon peak hour.

e At Exit 108 (Bush River Road — 5-40-31), the intersection of Bush River Road at I-26 eastbound off-
ramp/driveway operates at LOS E during both the morning and afternoon peak hour. All other
intersections operate at LOS C or better during both the morning and afternoon peak hours.

e At Exit 110 (US 378 — Sunset Boulevard), the intersection of Sunset Boulevard at the I-26 eastbound off-
ramp operates at LOS E and LOS F during the morning and afternoon peak hours, respectively, while the
other intersections operate at LOS D or better during the morning and afternoon peak hours.

e At Exit 63 (Bush River Road — S-32-273), the study intersections operate at LOS C or better during the
morning and afternoon peak hours.

e At Exit 65 (Broad River Road — US 176), the intersection of Broad River Road at the 1-20 westbound
ramps operates at LOS F during the afternoon peak hour. All other intersections operate at LOS D or
better during the morning and afternoon peak hours.

In general, with forecast increases in traffic and without improvements to the intersections, the delay in the
2040 No-Build analyses can be expected to be higher comparing to the Existing Conditions. Improvements such
as additional storage to turning movements and/or signal timing adjustments would be necessary to provide
acceptable LOS during the 2040 No-Build operating conditions at these interesections.

For the RRPA, the individual interchanges were modeled using Synchro/SimTraffic to analyze and simulate the
arterial and intersection operations and to aid in the development of traffic control and geometric
recommendations. As discussed in the Alternative Traffic Analysis Technical Memo Report, the arterials coded
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into the TransModeler network were verified and adjusted based on existing conditions and collected traffic
data. Due to the limitations of Synchro’s dynamic assignment of volumes and modeling of static volumes only,
intersection capacity analysis for the RRPA was also conducted in the Transmodeler network to account for
shifted traffic from existing interchange configurations to 2040 Build interchange configurations. Those analyses

will be discussed below.
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Table 6-10 - Intersection Capacity Analysis Results - Existing Vs. 2040 No Build

2015 Existing Conditions 2040 No Build Conditions
Intersection Name AM Peak PM Peak AM Peak PM Peak

Intersection

#
LOS Delay LOS Delay LOS Delay LOS Delay

Exit 106

100000348 St. Andrews Road at Jamil Road
100000178 St. Andrews Road at I1-26 EB Ramps / Woodland Hills Road
100000182 St. Andrews Road at I-26 WB Ramps?

100000358 St. Andrews Road at Fernandina Road / Burning Tree Drive
100000354 St. Andrews Road at Kay Street / Chartwell Road
100000360 Burning Tree Road at I-26 WB Off-Ramp*

17.7 D 37.3
341

Exit 108

100000256 Bush River Road at Zimalcrest Drive
100000898 Bush River Road at I1-26 EB Off-Ramp / Driveway
100000252 Bush River Road at Morninghill Drive
100000184 Bush River Road at Arrowwood Road

64.5
E 73.0

100000186 Sunset Boulevard (US 378) at E. Hospital Drive / Harbor Drive
100000093 Sunset Boulevard (US 378) at 1-26 EBR Off-Ramp*
100000903 Sunset Boulevard (US 378) at I1-26 Ramps

100000902 Sunset Boulevard (US 378) at I-26 WBR Off-Ramp'
100000163 Sunset Boulevard (US 378) at Chris Drive / McSwain Drive

Exit 63

100000250 Bush River Road at Outlet Point Blvd
100000455 Bush River Road at Berryhill Drive
100000139 Bush River Road at I-20 WB Ramps
100000142 Bush River Road at 1-20 EB Off-Ramp
100000255

Bush River Road at Independence Avenue

Exit 65

100000187 Broad River Road at Marley Drive / Briargate Circle
100000189 Broad River Road at I-20 WB Ramps

100000190 Broad River Road at I1-20 EB Ramps / Garner Lane
100000195 Broad River Road at Longcreek Drive

! Intersection unsignalized under all scenarios; worst approach LOS and delay reported.
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Exit 106 — St. Andrews Road (S-32-36/S-40-42)
Existing Configuration

100000348

2016 Existing Condmons

2040 No-Build Cond ions
AMI%aanw ;&&

100000178

2040 No Bulld Condltluns
' AM Peak Hour: B (17.7)
PM Peak Hour: D (37.3)
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2016 Existing Conditions
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2016 Existing Conditions
AM Peak Hour: B

2040 No-Build Conditions
AM Peak Hour D (51.! 0)

100000360

2016 Existing Conditions

2016 Exlstlng Conditions

PM Peak Hour: D (30.5)

Worst approach LOS and delay are shown for
intersections 100000182 and 100000360.
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required to improve LOS in the 2040 No-Build
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Figure 6-1 - Exit 106 - St. Andrews Road Intersection LOS Summary

Final May 2019
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Exit 108 — Bush River Road (S-40-31)

Existing Configuration
o
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PM Peak Hour: € (34.9)
2040 No-Build Conditions
AM Peak Hour: C(26.2)
PM Peak Hour: E (73.0]

2016 Existing Conditions
AM Peak Hour: B (10.3)

PM Peak Hour: B (1’ Traffic signal timing improvements may be
2040 No-Build Conditions required to improve LOS in the Existing and 2040

AM Peak Hour: B ( No-Build Conditions at intersections 100000898,
PM Peak Hour: E (60.4) |

Figure 6-2 - Exit 108 - Bush River Road Intersection LOS Summary

Final May 2019 Traffic Operations
Page 61




j—/l\i
/“‘\\
CAROLINA
I-20/1-26/1-126 System Interchange Modification Report CROSSROADS

EXIT 110 — Sunset Boulevard {US 378)
Existing Configuration

10
2016 Existing Conditions
AM| Péak Hour‘ B (‘l.?.m

100000093 " 100000902
2016 Existing Conditions b 2016 Exlsting Condltions
AM Peak Hour: E (38.6 " 1.1)
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Figure 6-3 - Exit 110 - Sunset Boulevard (US 378) Intersection LOS Summary
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EXIT 63 — Bush River Road (S-32-273)

Existing Configuration

| 100000250 = 100000142
2016 Existing Conditions 2016 Existing Conditions
AM Peak Hour: B (17.5) AM Peak Hour: A (6.5)
P Peak Hour: A (9.9) '|___PM peak Hour: A (9.1)
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AM Peak Hour: D (36.6 AM Peak Hour: A (6.4)

PM Peak Hour: C (23.4
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2016 Existing Conditions
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100000455 100000255
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2016 Existing Conditions
AM Peak Hour: € {23.7)
_ PM Peak Hour: B (12.1)
- 2040 No-Build Conditions
2040 No-Build Conditions

AM Peak Hour: A (9.9) EUUGELEE L)

AM Peak Hour: C(33.7}
s e PM Peak Hour: C (27.9) PM Peak Hour: B (14.3]

i\

| Traffic signal timing improvements may be
required to improve LOS in the 2040 No-Build
Condition at intersections 100000250.

B

Figure 6-4 - Exit 63 - Bush River Road Intersection LOS Summary
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Exit 65 — Broad River Road (US 176)
Existing Configuration
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Traffic signal timing improvements may be
required to improve LOS in the 2040 No-Build
Conditions at intersections 100000187 and

Figure 6-5 - Exit 65 - Broad River Road (US 176) Intersection LOS Summary
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The signalized and unsignalized intersection analyses for 2040 Build RRPA conditions were obtained from the
TransModeler microsimulation output files, which include an average delay of ten (10) runs. As part of the 2040
Build intersection capacity analysis, queue reports were obtained from the TransModeler output files.
TransModeler reports queue lengths in two ways, as lane queues and as spillback queues. Lane queues are
measured by lane, but do not measure beyond the upstream superlink approach. However, spillback queues
capture the full, dynamic length even if queues branch in different directions. Both lane queues and spillback
queues are provided at the ramp terminal intersections and adjacent intersections along the arterials.

Capacity Analysis results at Exit 106, Exit 108, Exit 63, Exit 65, and Colonial Life Blvd for 2040 Build Conditions are
summarized in Table 6-11 and below. Table 6-12 through Table 6-16 summarize queue length results for the
above interchanges, excluding Exit 108.

Exit 106 — St. Andrews Road

The existing configuration of Exit 106 is expected to be replaced with a Single Point Urban Interchange (SPUI) as
part of the RRPA. Other elements of the concept include:

e Converting the I-26 westbound right turn off-ramp to eastbound St Andrews Road from yield-controlled
to STOP-controlled.

e Modifying the intersection of St. Andrews Road at Fernandina Road to include northbound dual left turn
lanes

The 2040 Build configuration for Exit 106 is depicted in Figure 6.6.

Under the 2040 Build conditions, all intersections operate at LOS D or better except the intersection of St.
Andrews Road with the 1-26 westbound right turn off-ramp to eastbound St Andrews Road, which operate at
LOS F during both the morning and afternoon peak hours. This insection has been converted from a yield
controlled intersection to STOP-controlled consistent with SCDOT guidelines for the treatment of channelized
right turns at ramp termini interesction.

Exit 108 — Bush River Road

The existing configuration of Exit 108 is expected to be modified to remove the interstate access ramps as part
of the RRPA. The 2040 Build configuration for Exit 108 is depicted in Figure 6.7.

Under the 2040 Build conditions, all intersections operate at LOS D or better.

Exit 110 — Sunset Boulevard

The existing SPUI configuration of Exit 110 is expected to be unchanged. The only modification included in the
RRPA is the extension of the |-26 westbound off-ramp. Due to congestion and queuing on the off-ramps that
were identified under 2040 No-Build conditions, the right turn movements on the off ramps were converted
from STOP-control and incorporated into the SPUI signalization. No geometric modifications to the arterial were
proposed.
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Under the 2040 Build conditions, all intersections operate at LOS D or better except the intersection of Sunset
Boulevard at Chris Drive/McSwain Drive that operates at LOS E.

Exit 63 — Bush River Road

The existing configuration of Exit 63 is expected to be replaced with a Diverging Diamond Interchange (DDI) as
part of the RRPA. Other elements of the concept include:

e Removing the intersection of Bush River Road at Berryhill Drive and creating a cul de sac at the end of
Berryhill Drive.

e Adding an overpass bridge connection of Berryhill Drive and Rockland Road.

o Installation of a signal at the intersection of Bush River Road and Rockland Road with an exclusive
eastbound left turn phase.

The 2040 Build RRPA configuration for Exit 106 is depicted in Figure 6.8.

Under the 2040 Build RRPA conditions, all intersections operate at LOS C or better except the intersection of
Bush River Road at Outlet Point Boulevard which operates at LOS E.

Exit 65 — Broad River Road

The existing configuration of Exit 65 is expected to be replaced with a Single Point Urban Interchange (SPUI) as
part of the RRPA. The 2040 Build configuration for Exit 106 is depicted in Figure 6.9.

Under the 2040 Build conditions, all intersections operate at LOS D or better.

Colonial Life Boulevard Interchange

As part of the RRPA, the existing configuration of Colonial Life Boulevard is expected to be replaced with a full
access tight urban diamond interchange (TUDI) with braided ramps providing access to/from Colonial Life
Boulevard instead of the partial interchange providing access to/from |-126 to the east towards the City of
Columbia. Both the eastbound and westbound ramp intersections will be signalized.

The 2040 Build RRPA configuration for Exit 106 is depicted in Figure 6.10.

Under the 2040 Build RRPA conditions, both intersections operate at LOS C or better.
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Table 6-11 - Intersection Capacity Analysis Results — 2040 Build RRPA

e sl Intersection Name
Node # LOS

Exit 106

100000348 St. Andrews Road at Jamil Road
127 St. Andrews Road at Woodland Hills Road
40 St. Andrews Road at 1-26 SPUI Intersection D 44.0 D 37.6
100000182 St. Andrews Road at I-26 WBR Off-ramp1 (STOP-controlled)
100000358 St. Andrews Road at Fernandina Road/Burning Tree Drive
100000354 St. Andrews Road at Kay Street / Chartwell Road

100000256 Bush River Road at Zimalcrest Drive
100000898 Bush River Road at Driveway
100000252 Bush River Road at Morninghill Drive
100000184 Bush River Road at Arrowwood Road . .
100000186 Sunset Boulevard (US 378) at E. Hospital Drive / Harbor Drive D 42.1 D 41.3
100000093 Sunset Boulevard (US 378) at 1-26 EBR Off-Ramp (signal controlled)
100000903 Sunset Boulevard (US 378) at 1-26 Single Point Ramps Intersection
100000902 Sunset Boulevard (US 378) at I1-26 WBR Off-Ramp (signal controlled)
100000163 Sunset Boulevard (US 378) at Chris Drive / McSwain Drive
Exit 63
Bush River Road at Outlet Pointe Boulevard

141

52 Bush River Road at 1-20 WB Ramps DDI Intersection
150 Bush River Road at I-20 EB Ramps DDI Intersection
120 Bush River Road at Rockland Road

Bush River Road at Independence Avenue

100000255

Exit 65
100000187 Broad River Road at Marley Drive / Briargate Circle
54 Broad River Road at I-20 WBR Off-Ramp (signal controlled)
79 Broad River Road at 1-20 Single Point Ramps Intersection D 43.5 D 36.2

100000190 Broad River Road at I-20 EBR Off-Ramp (signal controlled)
100000195

Broad River Road at Longcreek Drive
Colonial Life Boulevard
108 Colonial Life Boulevard at 1-126 EB Ramps

107 Colonial Life Boulevard at 1-126 WB Ramps
! Intersection unsignalized; worst approach LOS and delay reported.
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Table 6-12 - 2040 Build RRPA Intersection Queue Lengths - Exit 106

AM Peak Hour

PM Peak Hour

Intersection . Lane 95th Maximum 95th Maximum Available
4 Intersection Name Er Percentile Spillback Percentile Spillback Storage
Queue Queue Queue Queue Length (ft)
Length (ft) Length (ft) Length (ft) Length (ft)
SBL 175 150 972
SBR 25 225 50 200 1,450
St. Andrews Road EBL 125 500 200
100000348 at Jamil Road EBT 425 750 125 625 1,050
WBT 125 175 725
WBR 175 275 125 325 725
NBL 50 50 400
NBR 50 250 50 200 625
SBL 500 75 150
V:oodland Hia"rSn::)ad EBT 7> 275 100 325 725
EBTR 650 325 150
WBL 125 125 200
WBT 100 223 75 200 275
NBL* 175 225 1,575
1,425 875
NBR* 0 0 575
SBL 500 925 75 100 2,225
St. And Road et e p 300
40 - i-zre‘ S':l‘;:SRa(:ps EBT 150 225 150 200 300
EBR - - -
WBL 250 200 425
WBT 150 1,250 250 1,000 425
WBR 0 25 -
NBL 75 175 200
NBT 125 200 200 350 325
NBR 125 150 250
SBL 25 75 300
St. Andrews Road SBT 150 200 100 125 >3,000
100000358 at Fernandina Road / SBR 0 0 225
Burning Tree Drive EBL 125 150 175
EBTR 150 1,250 150 1,000 375
WBL 50 50 125
WBT 575 925 375 425 575
WBTR 175 100 575
NBLTR 125 150 75 75 300
SBLTR 275 500 150 200 >1,000
EBL 100 175 200
10000354 at Ksaty. :tr:‘:zv}’sC::?tc\'Nell EBT 12> 92> 150 42> >75
Road EBTR 100 125 575
WBL 25 25 175
WBT 425 0 125 0 850
WBTR 250 150 850
NBT 0 0 75 325 >1,000
i SBT 0 200 0 350 325
100000360 atBIl-‘;:I\r;\?BTroef:::;dpl EBL 225 325 300
EBR 75 275 25 1,000 300
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Table 6-13 - 2040 Build RRPA Intersection Queue Lengths - Exit 110

Final May 2019

AM Peak Hour

PM Peak Hour

Intersection _ Lane 95th . Ma.ximum 95th . Ma.ximum Available
4 Intersection Name T Percentile Spillback Percentile Spillback Storage
Queue Queue Queue Queue Length (ft)
Length (ft) Length (ft) Length (ft) Length (ft)
NBL 0 0 125
0 0
NBTR 0 0 725
SBL 150 300 500
SBLT 125 200 275 450 1,350
Sunset Boulevard (US 378) SBR 100 350 150
100000144 at W. Hospital Drive /Sunset EBL 350 125 125
Ct EBT 825 1,300 525 725 1,400
EBTR 850 525 1,400
WBL 0 0 150
WBT 75 1,200 150 1,175 950
WBR 0 0 150
NBLT 50 25 >3,000
375 500
NBR 325 450 50
SBL 125 250 225
SBLT 75 150 200 325 425
Sunset Boulevard (US 378) SBR 75 175 s
100000186 at E. Hospital Drive / EBL 125 75 225
Harbor Drive EBT 775 1,200 725 1,175 950
EBR 0 0 225
WBL 225 200 100
WBT 375 1,775 275 750 400
WBR 0 25 100
NBL 175 175 350
1,625 300
NBR 125 125 1,650
SBL 100 100 3,425
2,025 650
SBR 100 100 3,425
EBL 75 75 300
100000903 Sunset Boulevard (US .378)
at 1-26 SPUI Intersection EBT 75 1,775 75 750 500
EBR 0 0 425
WBL 100 100 200
WBT 100 325 100 400 625
WBR 175 125 425
NBL 100 150 400
150 200
NBTR 0 0 >3,000
SBL 0 0 160
75 175
SBTR 75 125 600
Sunset.BouI.evard (Us 3?8) EBL 75 50 400
100000163 at Chris Drive / McSwain
Dri EBT 200 325 150 400 650
rive
EBTR 200 175 650
WBL 0 0 175
WBT 150 225 1,000 1,975 550
WBTR 175 1,225 550
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Table 6-14 - 2040 Build RRPA Intersection Queue Lengths - Exit 63

Final May 2019

AM Peak Hour PM Peak Hour

Intersection _ Lane 95th . Ma.ximum 95th . Ma.ximum Available
4 Intersection Name T Percentile Spillback Percentile Spillback Storage
Queue Queue Queue Queue Length (ft)
Length (ft) Length (ft) Length (ft) Length (ft)
NBLT 0 0 650
50 475
NBTR 50 375 650
SBLT 50 25 75
50 25
Bush River Road SBTR 0 0 75
101 at EBL 0 0 125
Outlet Pointe Boulevard / EBT 250 2,200 75 750 2,200
Ease Meadow Ct EBTR 650 525 125
WBL 275 75 200
WBT 50 300 150 225 500
WBTR 100 175 500
SBL 125 0 150 0 1,000
SBR 125 125 1,000
5 Bush River Road EBT 75 0 75 0 500
at SB 1-20 Ramps EBR 50 250 100
WBL 0 25 500
175 325
WBT 100 200 500
NBL 100 125 1,750
125 275
NBR 175 125 1,750
i EBL 0 0 475
150 Bush River Road 300 200
at NB 1-20 Ramps EBT 200 275 475
WBT 50 0 50 0 575
WBR 100 175 350
SBL 75 100 150
125 300
SBR 50 200 850
i EBL 175 75 225
120 Bush River Road 250 300
at Rockland Park EBT 175 125 575
WBT 100 200 475
200 650
WBTR 150 325 475
NBLR 125 175 575 675 900
h Ri p EBT 175 475 100 625 475
100000255 Bush River Roa EBTR 275 300 475
at Independence Avenue
WBL 175 125 175
175 225
WBT 75 175 2,475
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Table 6-15 - 2040 Build RRPA Intersection Queue Lengths - Exit 65

Final May 2019

AM Peak Hour

PM Peak Hour

Intersection . Lane 95th ' Ma.ximum 95th ' Ma'ximum Available
4 Intersection Name Er Percentile Spillback Percentile Spillback Storage
Queue Queue Queue Queue Length (ft)
Length (ft) Length (ft) Length (ft) Length (ft)
NBL 125 25 150
NBT 150 275 750 1,025 900
NBTR 225 800 900
SBT 50 100 150
i SBT 775 1,425 225 250 775
100000187 Broad River Ro_ad (Us 1?6)
at Marley Dr/Briargate Circle | SBTR 625 200 775
EBL 50 75 150
75 125
EBTR 75 75 550
WBL 275 175 225
325 250
WBTR 50 75 >3,000
NBL 100 75 475
NBT 100 300 125 175 925
NBR 200 0 300
SBL 225 225 525
Broad River Road (US 176) SBT 200 275 100 1,025 1,175
79 .
at 1-20 SPUI Intersection SBR 50 25 275
EBL 175 200 1,625
225 350
EBR 225 225 1,625
WBL 200 0 250 0 1,725
WBR 200 375 1,725
NBT 100 250 625
125 300
NBR 0 0 225
Broad River Road (US 176) SBL 175 300 125 175 175
100000195 at SBT 175 125 925
Longcreek Drive WBL 0 25 375
WBLR 175 250 125 175 375
WBR 75 125 50
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Table 6-16 - 2040 Build RRPA Intersection Queue Lengths - Colonial Life Boulevard

Final May 2019

PM Peak Hour

AM Peak Hour

Intersection _ 95th _ Ma.ximum 95th . Ma.ximum Available
4 Intersection Name Percentile Spillback Percentile Spillback Storage
Queue Queue Queue Queue Length (ft)
Length (ft) Length (ft) Length (ft) Length (ft)
NBT 50 25 100 75 225
Colonial Life Boulevard SBT 125 75 55
107 at 200 400
1126 WB Ramp SBR 75 175 525
WBR* 150 250 275 450 1,025
| | Lif | g SBL 225 325 150 200 225
Colonial Life Boulevar
108 at 1-126 EB Ramp EBL 150 150 125 150 1,350
EBL 150 150 125 150 3,100
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Figure 6-6 - Exit 106 - St. Andrews Road 2040 Build RRPA Configuration

Final May 2019
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Exit 106 — St. Andrews Road (S-32-36/5-40-42)
2040 Build SA Configuration

1;4'

Traffic Operations
Page 73



1-20/1-26/1-126 System Interchange Modification Report

70 1se.0jeWIZ

Googleearth

Figure 6-7 - Exit 108 - Bush River Road 2040 Build RRPA Configuration

Final May 2019
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EXIT 63 — Bush River Road (5-32-273)
2040 Build SA Configuration

Figure 6-8 - Exit 63 - Bush River Road 2040 Build RRPA Configuration
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Exit 65 — Broad River Road (US 176)
2040 Build SA Configuration

Figure 6-9 - Exit 65 - Broad River Road 2040 Build RRPA Configuration
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Colonial Life Boulevard (S-40-2963)
2040 Build SA Configuration
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Figure 6-10 - Colonial Life Boulevard Interchange 2040 Build RRPA Configuration
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7 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 objections 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, FHWA published a Memorandum on May 22,
2017. This FHWA Guide was followed in preparing the current Interchange Modification Report (IMR) for the I-
20/1-26/1-126 Interchange in Lexington and Richland Counties, South Carolina.

7.1 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 Policy Point 1 is to require detailed operational and safety analysis of the relevent 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.

The analysis of the 1-20, I1-26, and I-126 interstate facilities, the 1-20/1-26 system interchange (Exit 64/Exit 107),
the 1-26/1-126 system interchange (Exit 108), and the adjacent and closely interconnected interchanges at 1-20
Exits 63 and 65, |-26 Exit 106, and the I-126 interchange at Coloinal Life Boulevard is an extension of the previous
project wide traffic operations and safety analyses as summarized in the Alternatives Traffic Analysis: Carolina
Crossroads 1-20/1-26/1-126 Corridor Project, Crash Analysis: Carolina Crossroads 1-20/1-26/1-126 Corridor Project.

The analysis of the interstate facilities includes the portion of I-20 between the crossings of the Saluda River and
Broad River, the portion of I-26 between Exit 103 (Piney Grove Road) and Exit 110 (US 378), and the portion of I-
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126 between I-26 and the interchange at Greystone Boulevard, and includes the proposed modification of the
system interchanges of 1-20/1-26 (Exit 64/Exit 107) and of I-26/1-126 (Exit 108), and the services interchanges at
Exit 106 (St Andrews Road), Exit 63 (Bush River Road), Exit 64 (Broad River Road) and Colonial Life Boulevard.
The analysis was performed using methodologies and procedures outlined in the Transportation Research
Board’s Highway Capacity Manual and used the TransModeler micro-simulation modeling software.

The Refined Recommended Preferred Alternative (RRPA) replaces the existing full cloverleaf 1-20/1-26 system
interchange with a directional turbine interchange, eliminating the four short congested weaving sections
between the heavily traveled loop ramps. The RRPA also revises the 1-26/1-126 system interchange to provide
improved continuity for traffic traveling on I-26. The proposed collector-distributor system relocates from the
mainline facilities the many complex, multi-lane weaving areas and the merge and diverge movements to and
from the adjacent service interchanges at Exit 106, Exit 63, and Exit 65. The collector distributor road system
eliminates multiple existing conflict points with mainline traffic, improving safety and operations on the
interstate routes.

The analysis of the 2040 Build condition of the RRPA 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 increased capacity
provided by the RRPA 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 conditions.

Exit 106 (St Andrews Road), the interchange adjacent to, and to the north of, the 1-20/1-26 system interchange, is
proposed to be modified to provide a Single Point Urban Interchange. Exit 104 (Piney Grove Road), the next
adjacent interchange to the west of Exit 106, is not expected to be modified as part of this project. Exit 104 is
located approximately two miles west of the Exit 106 interchange. There are no anticipated operations
concerns related to the spacing between the two 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. The analysis shows the eastbound freeway segments are projected to operate
at LOS D and LOS C in the during the morning and afternoon peak hours, respectively. In the westbound
direction, the freeway segment is expected to operate at LOS D and LOS F during the morning and afternoon
peak hours, respectively. However, the density of these segments in the RRPA are generally better than the
density of the same segments under existing conditions.
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Exit 110 (US 378), the interchange adjacent to, and to the south of, the 1-26/1-126 system interchange, is not
proposed to be modified from its existing Single Point Urban Interchange configuration. However, due to
extensive recurring queuing on the westbound off-ramp, the deceleration lane is proposed to be extended by
approximately 2,500 feet as part of this project. The spacing between the relocated diverge area and merge
area (from the I-126 westbound fly-over ramp) has been shortened to about 2,500 feet which is sufficient and
will not adversely affect mainline and ramp operations. All freeway, merge and diverge areas in the eastbound
direction between the I-126 westbound fly-over on ramp and the Exit 110 off-ramp operate at LOS D or better
during both the morning and afternoon peak hours.

Exit 63 (Bush River Road), the interchange adjacent to, and to the west of, the 1-20/1-26 system interchange, is
proposed to be modified to provide a Diverging Diamond Interchange. Exit 61 (US 1), the next adjacent
interchange to the west of Exit 63, is not expected to be modified as part of this project. Exit 61 is located
approximately 2.1 miles west of Exit 63 and is west of the Saluda River crossing that makes up the western
Carolina Crossroads study area limits on 1-20. There is a potential project outside of the Carolina Crossroads
improvements that may extend the deceleration lane for the westbound off-ramp to Exit 61. The Exit 61
westbound off-ramp, outside of the project limits, may substantially affect the westbound mainline density and
Exit 63 westbound merge operations due to high ramp volumes and congestion identified along the Exit 61
arterial.

Exit 65 (Broad River Road), the interchange adjacent to, and to the east of, the 1-20/1-26 system interchange is
proposed to be modified to provide a Single Point Urban Interchange. Exit 68 (Monticello Road), the next
adjacent interchange to the east of Exit 65, is not expected to be modified as part of the project. Exit 68 is
located approximately 3.2 miles east of Exit 65 and is east of the Broad River crossing that makes up the eastern
Carolina Crossroads study area limits on 1-20. Because of the distance between Exits 65 and 68, and the bridge
crossing the Broad River creating a barrier, and that the widening of I-20 ends east of the Broad River crossing,
FHWA and SCDOT agreed that the Exit 68 interchange would not influence operations at Exit 65. However, with
increased volumes and improved throughput within the system-to-system interchange, heavy queuing and ramp
backup along I-20 eastbound was identified, due to the mainline capacity constraint that occurs at the eastern
project limits as the proposed four lane section transitions into the existing three lane section at the bridge
across Broad River just east of Exit 65.

The Colonial Life Boulevard interchange on I-126 is the interchange adjacent to, and to the south of the 1-26/I-
126 interchange. This interchange is proposed to be modified from the eastern-oriented partial interchange to a
full access interchange. The interchange at Greystone Boulevard is the next adjacent interchange and is located
about one mile east of the Colonial Life Boulevard interchange. Sufficient distance will be provided between the
upstream and downstream merging/diverging areas at the adjacent interchanges to eliminate the influence of
traffic movement within these areas.

The Crash Analysis: Carolina Crossroads 1-20/1-26/1-126 Corridor Project identified a total of 3,351 crashes
occurring between January 1, 2012 and December 31, 2014 along the three interstate routes within the study
area.
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I-26 experienced the most crashes within the study area. A total of 2,370 crashes occurred along I-26. There
were 796 crashes along I-20. 1-126 experienced the fewest crashes, with 185 crashes. Along 1-20 and I-26, rear
end collisions (about 62 percent) were most frequent, followed by same direction sideswipe accidents
(approximately 18 percent) and no collision with motor vehicle (approximately 17 percent). Rear end collisions
were also the most frequent type of collision (approximately 44 percent) along 1-126. However, the no collision
with motor vehicle crashes on 1-126 were about double (approximately 31 percent) the percentage of similar
type collisions reported on |-26 (about 17 percent) and 1-20 (about 14 percent).

There were 609 crashes resulting in injury (about 18 percent). Twelve crashes resulted in fatalities. Of the 12
fatal crashes along the interstate routes within the study area, seven took place along I-26, three on 1-20, and
two on |-126.

The recurring congestion, the close spacing of the service interchanges adjacent to the 1-20/1-26 and 1-26/1-126
system interchanges, and the multiple complex weaving movements within and adjacent to the system
interchanges contribute to the frequency of crashes within the study area. The proposed interchange
improvements at the system interchanges and the addition of the collector-distributor road systems along I-20
and I-26 should improve safety and improve traffic operations by removing the numerous existing vehicle
conflict points and relocating merge/diverge areas and weaving sections within the study area from the mainline
lanes to the collector-distributor lanes. By removing the Bush River Road ramps at Exit 108, the short weaving
section between the ramp from eastbound 1-20 to eastbound I-26 and the eastbound off-ramp to Exit 108 is
eliminated. The congestion caused by the complex westbound weaving movements to travel to 1-20 and to Exit
106 after I-126 merges with I-126 is also eliminated.

Pedestrian facilities will be incorporated into the proposed service interchanges at Exits 106, 63 and 65.

A conceptual signing plan for the RRPA is provided in Appendix F.

7.2 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 Policy Point 2 is to require implementation of interchange design for interstate acces that allows
for all relevant movements for general purpose traffic, whenever feasible.
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The existing system interchanges at 1-20/1-26 (Exit 64/Exit 107) and at I-26/1-126 (Exit 108) provide for all traffic
movements between the respective interstate routes. The proposed modificaitons of the system interchanges
will continue to provide for all traffic movements between the interstate routes.

The existing service interchanges at Exit 106, Exit 63, and Exit 65 currently provide full access for all traffic
movements. As illustrated by the design concepts for these interchanges, the proposed modifications to Exits
106, 63, and 65 will continue to provide full access for all traffic movements.

The existing configuration of the Exit 106 westbound off-ramp will be continued in the proposed interchange
configuration. The proximity along St Andrews Road of the westbound off-ramp intersection and the
Fernandina Road/Burning Tree Road frontage road intersection makes it desireable to maintain the connection
from the off-ramp to Burning Tree Road and a separate connection to eastbound St Andrews Road. The ramp
connecting to Burning Tree Road will continue to provide access to the south on Burning Tree Road, and to
encourage safer access to northbound Fernandina Road.
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Appendix A—Existing Peak
Hour Volumes

Final May 2019 Appendix A—Existing Peak Hour Volumes



Balanced 2015 Existing
Peak Hour Volumes



Carolina Crossroads
Existing Interchange Volumes

[]
£
[
— { M — L
_ S 12101 YOT ££2°T - = N eIl yoT  88LT
2 m ol o 8 . 2 o alN » .m....w ,
g 8 KIS © a  9MYI0T LZET s o 38 3 £ & 7 amuyor 8€8°C
EN OIS N R R S 9
< m [B30L Y30T 006°T = m m [eloLyT  TIP'Z
T 9MU0T SL0'C £ I amwor_ 98s?
awsgas s Juswgas
3
. ® R R 5 ® %
% 0 W M W % 0 N - ©
%0 %0
%9 ﬁu % v %1
% 0
% 0 n
3
o
a
2
(=}
g
(=
(%]
»i QLT
+—250C
a— /28 «|8£87]
| 0, 1
6507 — ove'y —> [950°s]-—»
TZEY e 7 g
vET v R
§ leoLyior  9STY
g 83wor ST’y
&[eoLyior  oTT's
\a 2| e3wor 950°S
| f_ r swsas
% 62t — ° 88 | %S 61 ° 8§38 |we %0 o
0 %0 0 %0 W.
0 %0 0 %0 ﬂ.w
- N
® R R R % R :
- BIEEE s IR £ 3
o S le101410T  900Y 3 - 2
o« 8 s D g r
5 4 93y0T S0P > T
-
z 8 le0LYT  096'F = s
a3 g 83woT 906 g2 »
- Q
- m Juaw3as e X
o S| =

AM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

= = m_BoZHoH z0s°s
e nlm © T o olm = < ‘
£ R IR T £ 3 3s 8 d BMWOT 285
< < 8 1moLyior 57T
T 9MUY0T 00E‘€
BUETIEEIN
XX R al. o X X R
['-] U - QM \~O wn o~ W
«—0p % S
4S8 %S N [PI0LYOT  90T‘E
3 - t
4 8MWyor  9sTE % R o 16€ %
SALIA SSOPPOOI R TTRRYy S A o k 4 «—o %0
T aMWoT  ¥06°C
1uawdas
«-—9sT'E
“+—— BE8'
1€9 —»
S6€'s —»> ™
wr S _
S [e30L ot TS
g  g3wor  06b'S
& leoLyior  SLE'9
$  g3yor T2€'9
swsas
h
%0 0o— Al_ Ai _|.v %0 0o—> Al_ a _lv
%€ o ° 88 %S w— ° 88
m [BI0L YT  LE9V
° T e3yor 90L'y
© ° o ° o e o
2 A £ 1eoLyor  T65'S .m A
— o ‘ o
= :
3 4 93yI0T  LES‘S v
- AUETTEETS 3
2|8 3|
— |3 - | >
- — - ()
28 = | £
w I w a

AM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

Driveway

= g8 - S leoLyior 9L
o oo 934] Suiuan . ,
z 8228 4 SN 2 amuwor  9I8E
ER B n ‘
o |e101 y10T 68€°€
o o %0 & 1101 YI0T  9Yb'Y 2 amuor  b9s‘E
« H a o %1 g AMuoT 9607 wawsas
oA py 934] Suiuing T %0 & [EI0LWOT 690
%0 0 N 96— a ™~ < emwor vre'w
- T O N
% 0 0 ° £3:14 % T % 0 0|“w s, n “_.ch._mwm
% €9¢ 8 8 o] + o %0
o N %0
' o IR
£ m o «
P
h U
SN e t [toe 5
8 e R L1 m
S
0 \ 5
% t 9L
«! 2 ¥R ~—ZEL'E
“+—— 2GS <« 96tV
6VTL — > 6€ES8 —»
6v8°'L —> oy )
o - o \°
m. m (0:14 A__ %L ”p W
8 - %6 1
<
o
e
PY SIIH puejpoom
dwey-up oy %0 0 _»
%0 0z —» °E s J 65 %¢€| dwey-ugoy N leoLyoT 6L
— Lw m
%0 12 — -|v8 %t 4 93uyr  86Y'L
= o %0 & leoLyior  €8€°8 S le0LWoT  6E9'L
n.noa 2R R R Mg %6 g 83woT  6ZE8 & @awor 80/
2 juswgas & leoLyior €658
o 4
o 4 93uior 6€S‘8
o|T z ~
c £ swsgas
S|l< g = ml
2| < k=
x v o x
i ° i
-

AM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

aAuQ [lySuluio

aAuq ||lySuluio

5

58 88X

fRRSEnm

<

RN

o N O

Loz %1

nw § ol «— %€

5] < un

o ﬁ [N I 1 %S
%z z0¢
%0 L
% 01

.C9t

«

%0

2%

Exit 108

%S

P-0095 P-0021

[E30L Y30T
aMm 4107
[e301 Y30T
aM Y107

%

t oz

¥09'T
59T
LTt
wor'T
Jswdas

« 08C¢ +«—p8E‘T
+— vL0'T
9€7's — 95.S —»
€9€8—— Ler's 7y g
- - o
91 d %0T (4% A_~ S M
v % L
% €T
% 8€
m [eI0L Y10T  9S8%
g 83wor  Sz6'v
%0 v —> ] ™ g le0LyoT  018°S
%S - g oS r < @3yt 9sL's
- - 4 FUETNIEE]S
© wn
o
o
- XX R
() - = In a
2| h R 3
o | x N ™ 0
- | = , ]
== < e
S| e

AM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

- -~
€ A c
(0]

o g
€ o o n
o & gzl o
o 9 o S
A o S o

= 2
0
N <
o N o

1

|

v

3%
0%
2%

441 2%

<603 4% Arterial
Sunset Boulevard oo 8 159 12% 1203
P N 1786
= ‘ -
1775
A
3% 409 _1 I~ 2010
| i
3% 1079 ° a
~N
6% 522
X X
o [%-]

<+ 3,612

3,506

| IWTERSTATE

AM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

m o
S 5
& s
- ‘. h - ‘. p—
S le0Ly0T  $09°T S S leoLwoT  EL6'T[g
o] 2 -
T amuyor S9'T o T amuor €20 m N
() 2
& 18301 Y101 L2T'T c & 18101 Y10T 965'T -~ 2
8 . 2 8 w g
a Myl  ToP'T =) o aMuIoT  TLLT ¥
(] P
(C) b
(72}
R ® ¥
~ ~ o
ﬂl S6€ % T
-0 %0
._L k ilt_ -
| o
] paisnipy
a
2 4 LE0T
o e
(2] <
| i
“ 3aNuaAY poomuwi|3
h
L eve %T t evv
+«—¥59°T m g2 +——bLS'T *+ 16 %

€20°C _

Y INTERSTATE

—~

S 18101 Y10T
38
4 g3yor
& 2101 Y10T
o
o
4 g3yt

958y
ST6'Y
018‘s
9sL's
swgas

P

%T 0€s 7

0%
1%
1%

— 553

«

0%
11%

22%

% T
%1

6CS

& |

%1
%0
%8

See Traffic Technical Memo

Table 2-2
P-0095| P-0021

6vLT—
TLST |+

8ET'E—+
620°S |«
paisnipy

|e101 Y301
93 4101

L9€‘S
9ev’s

[e301 YI0T
93 Yi0T

TZE'9
£92'9

968 —

986

3%

Adjusted

AM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

Zxrly s
thik H
<
o .
m & 1eoLwor  €9S°E
m [e101 Y10T 601‘C g m [e101 Y10T €85C g amuyor €L9°E
-~
g emuor 6157 £ & R R R T amuior €697 ® 1101 YI0T  8TY'E
S w m = e o
‘ o ‘ o
§ re0L ot ENNmm g leoLyor  8vr'e 2 aMuir  8Y9‘E
S amwor  vevz|E tover %1 S amuwor 8997 WaWSas
= wn
m g8 | <o %0 juawgas
n ] _. X %
« R % v
{
_ .
n
o
e
a—— BTS‘T
[svr's] €65 — 6LLY ——>
veT'v— 68€'€ —»
116 7} 00€T 7,
© % 6
[}
[=]
o
d
2
[=}
-
_M h
& %1 sie ] 9 Af ™
o o— ° g 8 & leoLyor  p9EY
. E b3 .
m [e101 Y10T (174:3 4 2 995 — 4 934101 6SP'y
S @3wor  StE T m [eI0L Y1I0T 689V & leoLyior  vSYY
= 0 © © . ‘
8 eornor  spT's| £ 2R R g 83woT  S95' g @3Iwor  6vSY
- T
g a3wor Huo.mmm 8 JuawWsas 8 leoLyior  6LLY
m _”_rn._ T €3yor SS9
' 2 awsas
& o
<
"
=]
o

INTERSTATE

AM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

o0
N
\2 O
%)
® ¥ t 305
m R o Tan 2% Arterial
Broad River Road J «— 1572 3% 1744
v 0 0% 2085
' 904
0% o * T r 824
3% 637 —» 8 ™ g
wn ~
2% 267
3
A
“lr
wn o (-]
-
X X R
A ~ - o o~
L~
0 <
©
@9
« = = |HE ”
| © g
—
. )
]
c !
S
& v
P-0086| P-0126 m P-0086| P-0126
— — a — —
3 3 < o S|l £
i [ =z 2|z 8
ey < ey e ey e ey <
& &8|l& & & 5|8 &
— — — — — — — —
2 STATION P-0126 2
o o
E83Ee ERle s
§ N[ S §m omfo n
» o e N [ A )
See Traffic Technical Memo See Traffic Technical Memo
Table 2-5 Table 2-7

AM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

[]
£
[
— { M — '}
- & le30L 0T 959'% - T 5 @oLwor  voT's
= ~ % . = m NI = ¥ & .
s 89188 g amMuyoT 898F 2 8 5|3 3 £~ d amwor  orps
o - = = -
< m [B30L YI0T T6EY < m m m [BIOLYIOT  6E6'D
T 9MWoT €8EY £ I amwor_ 186
awsgas s Juswgas
(1)
wv
] 2 R R N R R R
%0 0 533 %0 239
%0 0 %0
%1 ﬁ| %1 % 0
% 0
% 0 %
o
o
d
2
(=}
=
=
(%]
t tov
“— /91"y
< s 7
B D
s69'7 — s — [veo'y]—»
[4%: X Amnd [4: T g
i ~N
88 5
S [e30L 4301 veo'y
g gIwor  TI0W
&[eoLyior  gg9'e
\a 2| e3awor 0LL'E
| f_ r swsas
o N ™ o o g N a
% 0 88 A~ @ v LIT %T mm.—ud - 9 % T m
0 %0 0 %0 m
0 %0 0 %0 ﬂ.w
- "M
R R R S R R R z O
- W U W h o = m M
3 § leoLyor  zEs'E 3 58
e . @ o
5 g @3wor  60SE > %
=
z 8§ lewoLyor  TET'E = s
a3 g 8awor 897 g2 »
- Q
- m Juaw3as e X
o ol I

PM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

- = m_BoZHoH 918‘s
= o | 2 o o s
s8SIR 8 N B S emuwor 870°9
< = < = 7 n ‘
& leoLyior 1SS
T 9MUY0T  EbS‘S
BUETIEEIN
- [TI1 %T
4 €8t %0 [P0LWOT 9SS
< emuwor  8vL's 88 o L ooe %1
RAIAESOPOS M g 1oL wor  TLZ'S 4._ k i <+ %0
T aMuwoT  €97'S
1uawdas
«-—8pL'S
a+—— 9TY’S
€208 —»
YTy —»> "
wue 7 2
m [e30L YIoT  €20°S
g g3wor  000'S
& leoLyior 729y
$  g3yor 6SL'Y
swsas
h
%0 o—> € Af r~ %0 0o—» M a g
%0 62 °a g %€ o9t — ° 83
m 3ol yoT  SISP
° T e3yor 6ty
© e o ° o e o
2 £33 § loLuor  YIT'Y 3 225
3 g e@awor  ISTV <
nM juswgas 3
| o s |G
c|e =)
- | 8 - | >
| = = | 2
£ £l e
w w a

PM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

Driveway

= s &8s - S loLwor 1869
T oo 9941 Suiuin x .
RS mm N e g aMulnT €699
C = NIw
< 1 %0 m [BI0L YT  9TZ‘9
SR b T %1 e0LUW0T  TLS'9 2 amuor 809
o H a o %0 & SMYoT €89 wawsas
P py 9941 Suiuing i § 101 u0T  90E'9
%0 0 stz—p* a e < amuyor 8629
%0 0 a!:m %0 %0 0 8 " K juswsdas
~ Al
%T 129 3 o] +o %0
o L] 1 %0
' O I
£ N ©o o
©
h 1
/ |% Au_ i _\.v ,P. 8 uIOI
AW ° +—|zze £
<)
“— & %9
-
% 1 eop t ooz
o £ xR “——vLE'D |+ €66'
«“+—— 8209 < €8L'9
9795 —» 768" shs —»
™ TULS's —> ovz'T g
(Y= - Q
o 8 0sL 7 %8 835
8 %01
P
o]
o
%z g1 _4 PY S|IIH PUe|pooM
dwey-up oy %0 0 _»
%0 s —» ° g Ry 601 %z| dwey-ugol N lelolyor  ZZE'9
Lw m
%1 62T — &Lt %t a 93yt 6629
= o %0 & leoLwoT  TZ6'S S lewoLwor  zsy's
S P N 17 % d @3yor 8509 2 @3yor  6Zb'S
[
m juswsas m [e30] Y10T 1S0°S
o § @3yor  88T'S
o |T z ~
c £ swsgas
S|< & = ml
2| < =
> ("] o >
(] ° (]
[

PM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

aAuQ [lySuluio

aAuq ||lySuluio

aALq [|lySuluio

=
2 o
R8T
Cmm 9
<
® ® ®
- (=] -
ﬁ.mmm %1
o Mw 32
NI «+«—0T¢ % T
il | “TTE %
< I '
%0 ger
%0 oy —*
% T 9TC I+
P JAZ4}% «+——000T

%0

%1
%1

sz—

Lyt

1%

Exit 108

P-0095 P-0021

[e30L Y30T
aMm Y101
[e301 YI0T
aM Y107

%L

t o09s

Yoty
91IE'Y
6€8'€
T€8’E
Jswdas

«—069¢ +—9G/'e
W+—— 95/
%L / \ MWI
T9€‘c —> 189¢ —»
ISTS— o6Lz 3 g
%8 009 — S &
%
%8
%0
§ leoLyior 1897
g @3yl 8597
% 0T 1z —> ] ™ g le0LyoT  08Z°C
%S 8T - a8 3 r < @wor  LTv'T
= 4 FUETNIEE]S
© o
o
[~
= R R R
() - o N o
o |2 2 a
o | e n o 0
- | = , ]
S| @ _

PM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

- -
c -y 8
(0]
€ 2 E g
o0 ay Frncesnrc | a0 gy
() - () ~
v ™M wv o
5 g
o
o L o
N ™ o™
1
|
v

2%
0%
3%

424 3%

<1041 1% Arterial
n © o
Sunset Boulevard g . & 159 4% 1624
J 1L 1844
= ‘ -
13!4
1% 396 _1 ? > 1838
| I
2% 775 __» ° 3
4% 667
X X
o o

<+ 3,993

3,909

| IWTERSTATE

PM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

-m o
S 5
3 s
— [} e — {,
g leoLyor  pOT'Y = N moLwor 08| _
o 9 q
g emuor  9TEv ] T amuor 290's[ £ <
(] =2
R le0L Y0T  6ES'E c L |0l yIoT  S8SY = 2
8 S . g "
o  9Mulr TE8‘E 9 o  gMuor LISV |
o s
5
R R R
- - o
ﬂl 129 % T
- T %0
._L k ilw..
paisnipy
+—8LST
wn
[32]
(-]
«] anuany poomwi|3
h
Y ces %0 )
+«—9IEY 2= +——9T¥'Y 17 %0
qum_
543 ™ [eoe] e soer—e
% 8svT
A © /4 <
%t 9S€~ o 8 5 25 5
Jd 1L S8y T— g
v 't .ma
8S'T |« ]
%1 paisnlpy
§ leoLyior 1897 %0 &
g gIwor 8597 %v
QR el yioT  082°C °
m ° o o £
R EL 0 A A A S 83 g
Jusw3as 3 m [BI0LYIOT  690°E
- m
£« g gIwor  9v0's
£ B 2 |jeoly0T  899°C
ek g
£ 2  g3wor  S08C
=
[
(1)
wv

PM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

N ) 1
g R 8|8 8 —%
C N SN~ B
< E
: .
3 & leoLyior  LOEY
m [e101 Y10T mnm.w.lm_ m [e101 Y10T LLT'y g amuyor 8TV'y
-~
g emwor 89 £ R g emuwior  88ev & lewoLuwor  9vE'Y
m [2101 430T Nﬁm.wm w m [B101 Y10T 9TEY 2 amuior L8E'Y
2 amwotr  €59%|E oz %t T amMuoT  LSE'D JswWSas
m Ry _| <o %0 juawgas
n i L . %
< b g %2
{
_ % VT
o
® t ot
¥89'y ol «—800°€
“+— 89y
[svz'e] (86T ——» Lz65 —>
0L5'T— LSS'T—>
s.9 7 09s 7
© % 6
[}
[=]
o
a
2
[=}
=
_M h
wn %z STY 4 Au_ Ai _|.v
o %0 o— ° ] § & leloLyior  £96C
§ oLyt S60°€ m %0 09z — g e3wor  sso's
S @awor  es1'c 3 8 leoL 0T 686°C § oLyt L'
= 9 ° o \© ‘ .
8 mornor  LIT'E|E & 255 T @Iwor  LITE S @awor 598
= el
g @Iwor  swes = 3 8 Juawsas 8 leolwor  66L'E
£ e g e3wor  Lze'E
' 2 awsas
& o
=
"
=3
o

INTERSTATE

PM MAINLINE VOLUME BALANCING



Carolina Crossroads
Existing Interchange Volumes

 inrensiate §

2%

4,418—»

¥ ¥ t 280
m 3 . L 160 2% Arterial
Broad River Road J «— 1203 2% 1372
v 0 0% 1590
' 1591
0% ot a1 r 1327
1% 1113 » R " R
m (-]
0% 478
3
A
“lr
o0 o (-]
- (2] 3
2 S o=
A _ o~ o~ nl
L~
0 N
M
38
® R R 2 N
o o o 3 g
= 3
[T
c !
S
& v
P-0086| P-0126 8 P-0086| P-0126
— _ 2 _ —
3 3 L o S|l £
i [ =z 2|z 8
ey < ey e ey e ey <
& &8|l& & & 5|8 &
— — — — — — — —
2 STATION P-0126 ]
9] 9]
E X &8 2 EDR 38 R
§ o wnfn 0 i S
[ N B |
See Traffic Technical Memo See Traffic Technical Memo
Table 2-6 Table 2-8

PM MAINLINE VOLUME BALANCING



TransModeler Network
2015 Existing Peak Hour
Volumes



Carolina Crossroads
Existing Interchange Volumes

i 4z
Exit 101 — — [t
X X X
Q o 2 © -
Broad River Road x a2 O = =
e o~ o O N
- N < ~ =2
X ~ X ~ n
5] T o [ - =
- o - o <t
= 93 8 . 0%.1%1%,0% =
i T 120 (189) +!
«—214 (242)
. 768 (450) —»
- .
=g @ o
=y (2] ) .
a S = T 34(102)
! -
« ) <— 579 (746) m 2 «—214 (242) <«— 214(242)
= [ 41(9) S R 0%,1% (2% ,0%)
0%,0% (1%,0 %) > = 93 (86) _*
1614 (1049) —» 532 (330) < g ?3' 676 (364) —, 676 (364) g
1082 (719) _, s 25 5
v 2 N8 o0
g4 N < g
® | N
S ] N
«—619 (837) X ¥
532 (330) —» 1158 (810) — T
™~ 2%,0% (3 % ,0 %) - N9
—_ ¥ N 00 ®
R NG 2 o
(=) X T o =®
vy =33 =
g 2 00 xX
~ n N E
X xX
Legend - °
00 (00) - AM (PM) Peak Hour - -
AM Peak: 7:15 - 8:15 AM s T = =
PM Peak: 4:45 - 5:45 PM £ =g = 2
0%, 0% (0%, 0%) - AM MV%, AM HV% =T N2 < 5
(PM MV%, PM HV%) S w9 o N
Al - 0%,0%(1%,0%) <+«
Fy
< 248 (320) «—488 (550)
| xit 102 | a1 (687) o
Lake Murray Boulevard >
I
=
oK 2 .
§ o2 T 35(110)
~ N ao _
<— 838(966) e 3 S «—487 (586) < 486 (599)
o 91(49) 2 5 1%,0% (1%,0 %)
1%,0% (1% ,0 %) = ~ 215 (211) _4
1370 (1261) —*> 638 (621) —= ° = ﬁ 728 (476) __, 727 (476) B
= B 2 —
733 (639 = ~
(93 28 2
o N <
2 b
<+—928 (1032 '
641 (621) —» 808 (686) — T ™~
i—e 2%,0% (2% ,0%) ) s E g <
—_— ()
© n TR =2
L o0 2 8o
P = - 98 < YN
Q g = 9 =
N m ) =3 N
N e X xX
n z..:n-:-!—-.._ - ~ Not To Scale
v

Draft - February 2019



Carolina Crossroads
Existing Interchange Volumes

Exit 103 4
|
< I
Harbison Boulevard - —
T 3 = Q
S ON ~ 2]
= § 25 wn
5 SggR’ 2 @
g g2 8, 0%0%(0%,0%) 2
s Sd T 106 (387) a
) / g)n
E T
F
S / =
s = Trs s B
g R 8 = L= g =
X2 " ad N~ 8 O ® o o~ =
e 3 1 o 2 s R = ] 8 o
o4 —29(222) 0%,0% (1% ,0%) D . 3 S S = g ] L7(18)
1| <s97(830) «~—702(1096) . L, 640 (861) 5 o3 IS «—354 (327) o L)<92 (a9
e [76(45) il 24 (7) g= [ 102 (140) S oL — 236 (139)
<5 R 680 (1080) _* 8(103) 4 . =
32(61 t| < | —~ 1190135 — [T " 127(458) 130(542) _, a1 r 4(171) 4 0%,0%(0%,0%)
741 (895) __,| E :"E =128 565 (707) - 118 (358) - E § § 28 (134) __,
9(68)_ | ¥ =2 = |° = ==Z2
i © =) ™ - g 8 <
~ < v - -
= 2
S
.E (=)
) Y a
617 (852) — : =
1 :
2%,0% (1% ,0 %) - = 3
b S
] =
° 3
;8
Legend <
00 (00) - AM (PM) Peak Hour
AM Peak: 7:15-8:15 AM _
PM Peak: 4:45 - 5:45 PM =
0%, 0% (0%, 0%) - AM MV%, AM HV% g = E =
(PM MV%, PM HV%) I~ ey
8N - Q -
s N o
Exit 104 ; No s . 1%,0% (1%,0%)
Sd ! — 297 (566)
Piney Grove Road ¥
PR TY n —~ _
0 N ™M - O - <
O = - N N < (=B
Ml T g0 £2 5 N
S5 T33(428) W B R 102(391) § & & —12(g)
0 1 (| =—>530(460) « | L, /«—598(766) 766 (917) | | ~— 696 (501)
— -~
' & F171(83) i £ 552(428) v e [ 103(33)
1% 0% (1% ,0 %) 17-5(173)_3" 78 (189) _* 1%,0% (1% ,0 %)
142(18) t | 4 L > 834 (426)— 725 (350) 9 41339 .| 5 |
844 (578 T Q T 292(423 =) 427 (158 NG o
(578) ] :_:r_&a ()—|' RS ()+a:c
6 (0) ~ = 1%,0% (1% ,0%) - — 22
s c ™ =3 m o <
- ™M M N = ©0
(5]
e}
s &
o s ©
= T E=
[
: T ®T - =
= X
— < o v S c
) x LT3 (7]
o - ~N X e
-l Z n o = ¢
2 =R Y%
n < M > N
a 8 =
n - - Not To Scale
|
v

Draft - February 2019



Carolina Crossroads
Existing Interchange Volumes

$
Exit 106 _ _ -,
. 8 8 —
£ S o " — n
St. Andrews Road & 2 - 8 = s 5
< - 0 ~ o 2
o = N < = (] wn
£ ;= = - ~
e S o R o ]
SaR s 3§, 1%0%1%,0% <« b
}'g SR L 191 (224) +—1404 (1509) @
= 567 (656) —» T &
E - e g
g Sg 8 = 5 7 g g =
dud 898 (819) — Trs Rl a = & -
- N O N )' - = 2 0n a9 2 _ 8
Q5 S e~ g o + N I B ® 2= b
o8 J16 gL — 80 (103) 223 | S2661) S5 ¢ 8(55)
R ol taeses ; ‘ 699 (1068) § NS «— 1404 (1509) i 1. |——1032(763) | | | = s602(676)
X i £ e
« LL*787(999) 180 (203) 9 1%,0% (1% ,0 %) v §$— 46 (47) v - 0(2)
120 (134) +a% 1%,0%(2%,0%) = 117 (118) _* - 88 (150) _* s ‘# .
1580 (845) _» 1585 (1031) — § 451 (539) ’;E 535(621) —» | 1 | T 102(191) |91 |
1079 (521) - § g— 212(44) _ § § @ 515(652) — g S g
To On-Ramp 76 (94) — -3 8 a ’ o = = 22(34) 5 |un ° 5
M v o o D v ]
= ! o= 9
T i o
- v o -
ar 0 E \ . ] < 2
oo o B 1199 (693) _ T\ = 3 =
® % 3 o P ) = g
- %,0% (4% ,0% o m | © £
2R3 e =238 8 g 2 £
= L q sfle o 3 £ 5
2 L g =
o g ¥ |9 x S
- N OV S|, N m
\ BT X ~
o< =3 -
8 ® o
~N wn -
n
o 8 From Off-Ramp <ri
g o ®S N 143 (113) _f !
2 o = = <
° S 2@ o 0(0) 3 ~
" s 398 = Y g
- N ’T ‘;i o0
o é = . 1%,2%(2%,1%) Py
L 1072 (1473)
el
(-4
Exit 107 @
| exit 107 - 3
1 -
914 (616) — g o &
\ © o S
1%,1% (3% ,2 %) 8= 5
23 -
P casie § q9 mnm.
_@ @
s
TR g
X N
% 3 g 2%,3%(2%,1%
- 29 T_ 622 (615)
S99
T a7
N A
Not To Scale 1331 (755) T g Legend
0%,09% (1% ,0 %) v S 3',3“ E s 00 (00) - AM (PM) Peak Hour
) S8 g AM Peak: 7:15 - 8:15 AM
n 83 PM Peak: 4:45 - 5:45 PM
E = 3 0%, 0% (0%, 0%) - AM MV%, AM HV%
N x X (PM MV%, PM HV%)
m o
|
v

Draft - February 2019



Carolina Crossroads
Existing Interchange Volumes

Q)
(o]
-
ka)
N A
o33 - (o1
| ] <— (0)o
PEOY POOMOLIY R t_ & [80€) 001
os 4+ [7 1
(0 ey — m m 3
(ziv)10e 7 |- = @
N N
n N N
M O
L]
S
e
N
®
o o
. R
- S
I
_ S
- aAlQ [|'y3ululo <«—{1€8) €SS 5 Aon,
© = - + ° X
8 2 E| “(gep) ssz Tsssg
n n o Bl x2 & 2
S o @ +—(z6L) 85¢C (809) 981 ! g Swws
I , ;~ (091) 621 | Sen TS
aALIQ [IYSuluion * k = T aAuQ [I'YySuiuio\ asew dw
. H H a un xX M
srESE
) Ml < .8 g
(z2T) poE - ol " gi8gs
a— | T2 £ o S o=sS¥2
~N Y <A ~ o ed<asda
(8v1) 95T — a8 ve (% 0° % €)% 0° % 0 m N =
o
* (BT %T)%T %0 WnNu -

(% 0% T) % 0° % 8
1. (089) 0se
_____ (zzov) TLTE
(%0 %T)%T %6

B_

(9zLe) 2Les —»

«— (645) T6E

&
.

(%0'%2)%0 %y _ (PTTT)2OL

A

o (0290 LvT  (ve %D %S %z Y (6L5) T6€

«—— (0Lg€) TLLT <+ (oLgg) TLLT
E _.h

(BT %E BT %T (%e %)%z %e| (9vve) shLy —*
(s€0s) 96€L——> (e %e) %z %z| (8852) TS9T ¢

/
N

(ovve) sviy
(%E%TUN%S %T

1
¥

(ozv) LvE (TLe) ves — g
BT %e) % %T g (%0°%T) %0 % * W
TS0 = = o
=unrey —(€¢€) Ly (09g€) 9vee - R
S 82al o W °
[ (6) L (%E%E)%T % A ~ P
J L] +(€se ) = $
a8 2
32 8
(s¥€) 60T ® 3 2

Aemannqg
(se) cot — S ;
8o q
NN \0,
\nﬂ - ™M =1 - =
SN S g\ [3
X ; X
— -|° <m@p
n |
—~ O N —
m O =
ned
~ N - ﬂ
Q8 2] - loog)ect
| <« (sp)1
dALIQ ¥S30[eWIZ « _ ¥
-] _ ¢ (0o
E »
5 woze 0T
> el = =~
% = (0)z ~ R
= | c (ogdor 7} |2
cl1 3 © 1
S| e -8
-

Draft - February 2019



Carolina Crossroads
Existing Interchange Volumes

+
—_ i .
Exit 110 o |
T 2 AR @ o
o iR 83
Sunset Boulevar N By g3
® = = 25 )
Not To Scale 2 3 2 0 < .
£ O o 2
< , 1%0%0%0%) <
929 (918) :
(72}
[}
8 S
—_ < _
R & — 2
5SE |t o t =
o9 |L1aas3 g 420 (445) 8 o o “0(0
J L |k 1e350773 G & «—_778(1282] =22 Soeuson
% 0% (2% 0% \ g
2%,0% (2% ,0 %) g: 84 (83) o ;146 (188) 4%,0%(2%,0%) +_0 (0)
i \ — A -
98(44)t | T >  498(d68) a0 138(86) * [ |
1650 (1640) | & S § 1352(1226) > sw s 1319 - |g & o
2(6)_ | © o  576(682) o R sl |2 S o
i a M (=2~} il P
‘ ) 3 R S

Q
2
b A
a 727 (876) _, T
1
= 4%,0% (5% ,0 %) s g¢=
— <
© NI
T L aq =
o 9 2
N 9 =
—_— =) o
£ 3 o ®
L -] )
= 8 *
o o i
= 8 —
oM O <
S 8 3
~l g ¢
< a o
8 =
0 o
X
~

Legend

00 (00) - AM (PM) Peak Hour

AM Peak: 7:15-8:15 AM

PM Peak: 4:45 - 5:45 PM

0%, 0% (0%, 0%) - AM MV%, AM HV%
(PM MV%, PM HV%) 54

{

Draft - February 2019



Carolina Crossroads
Existing Interchange Volumes

'y
oA T
— * B
@
T (3 G A i v a
SN b
N s 8 s
Not To Scale 2 N a
B ] n
o I-ﬁ o~
]
X
Q
£ -
- O
- O
28
Q N
N s T —»
- < 1 !
N\ —_—
AN T 0 O ¥
X SH e e
.
=S 5Ne
2 M M e
- & o
3 X
bt N
S
°F 52%,0% (2% ,0 %)
2 ® i
8 1328 (656)
Q\O —
o
\c‘ o
«—90 (21) 2R
60 (138) —» <—90(21) ¥ +—473(521)
ing L 445 (502) 15%,0 % (17 % ,0 %)
E 41%,0 % (4 % ,0 %) =~ = 61(111) _*
ful ] S e -
= 60 (138) — 33 451 (344) ] Greystone Boulevard
wn < < ~— —_—
< L = wn
S n o =
X N M <
o < un (V-]
x
S

Huger Street

468 (566)
16 %,0 % (1% ,0 %)

O e~ e~ O
S S
X 0 O =
- 0 N o
2 83 a2
B\Ouvo\c
288 =
XN o X
m N N o~
]
[
-]
T

—

1830 (3236) — 7
5%,0% (1% ,0%)

N

é —h

s

| i
N -
X O N X
o 8L o
X T g =X
2R3 o
E o] X
o N q
X xX
~ o

4

. Legend
<
s 8 ] 00 (00) - AM (PM) Peak Hour
Al < AM Peak: 7:15 - 8:15 AM
= 5 B PM Peak: 4:45 - 5:45 PM
27 E 0%, 0% (0%, 0%) - AM MV%, AM HV%
© E (PM MV%, PM HV%)

w

Draft - February 2019



B River Road

Independence Drive

4 376 (476)
+—833 (525)
698 (1182) —+

2%,0%(2%,0%)

4 955(652)
«——4412 (2588)

2%,1%(3%,2%)

Carolina Crossroads
Existing Interchange Volumes

5%,3% (3%,2 %)

2511 (4472) ——»

X 4% ,0% (2% ,0%)
T 404 (830)

T
=
o
[
-
=
o
-9
-
k]
-

>
(@)

354 (478) — = .
Y S~ o, o, ) ) v w -_
EE 3 E 4%,0%(5%,0%) N o =~ = 27(27)
25 by — 253 (605) C @ o |- 1185(673)
23S t+_ 306 (264) S = < —\3832(525) <+— 1170 (832) Co 4
o L @&+ 1142(383) « L 3%,0% (1% ,0%) DR "5'
76 (153) F =4 2%,0% (3% ,0%) T T 155 (224) 4 R .
381(608) —» 380 (661) —» § 540 (956) 91 r 348(126) J|©1 |
112 (175) _ - ) 398(1019) — @ = ©
v © © 0 9o S — -
’ ) 4% 2 26 (67) P g
< 1] o ~
N o W v ~N
| < © V
; -
-
(]}
A w
112 (175) — Tm™ 2
¥ A 'g
1%,0% (2% ,0 %) S
N385 o
SR =
L = L
®x § @ x N-> =
NN Q
i :f Not To Scale

X
o —_
= @R

B
- 1 <
- N N
:\Ou‘—
o =
< @ 0

3
o = o
I
[
<+ 1
\

560 (1327) 3

2%,1% (4% ,2%)

1%,1% (2%,3 %)

1%,0% (3 %,1%)

L 569 (858)

2162 (3359) —+>
914 (616)

622 (615)
<«—4466 (3189)

644 (711)
3%,1%(1%,1%)

«~- 5108 (3901)

3%,0%(1%,0%)
1 501 (1125)

INTERSTATE

S

ins
I Legend
] QR
< 8 S ¢ 00 (00) - AM (PM) Peak Hour
<L o o o AM Peak: 7:15-8:15 AM
XN o X
n S A PM Peak: 4:45 - 5:45 PM
b X 0%, 0% (0%, 0%) - AM MV%, AM HV%
(PM MV%, PM HV%)

Draft - February 2019




Carolina Crossroads
Existing Interchange Volumes

g ] 4
e " I
< o 8 ¢ |ammma !
5 - N o _—
Broad River Road = 52 = @ ] =
o T O - o (O]
T NN 2 ]
2 o © X g8
- & < ~ a ©
1 o m
v | =
PEEN 0 i
< =

2%,0%(2%,0 %)

1 261 (411)
T —
5 & S o
~— — 00 —~ N
NI m 29t
NY 191 (232) woo 3] —25(28)
<—1251(1183) I |, Je— 1223(969) 1604 (1005) . |——1607 (2056)
2%,0%(1%,0%) gy 250 (177) o 802(566) “ |, 1 25(57)
- 1%,0%(2%,0%) N
[ A - = < T s
402 (1399) — 61(177) — 1 1™ e5(10) _¢ L e
0(0) - @ 5449 (1106) — 556 (995 § i 251 (1505) E S
~ g 225 (420) = % 107 (156) _ g
o v N 3 i © <
~ ¥ o -
1% ,0 % (1% ,0 %)
1027 (986) — 5
>
a @ ~ <=
x & g ' s
] = N 0 < =
5 @ 2 ® M o
° o =
: 8 S 3 g -
~ - :;
L -

4684 (5467)—» 3%,2%(3%,2%) 3402 (3946) —*>

Legend

00 (00) - AM (PM) Peak Hour

AM Peak: 7:15-8:15 AM

PM Peak: 4:45 - 5:45 PM

[/ INTERSTATE ¥

l@ 0%, 0% (0%, 0%) - AM MV%, AM HV%
(PM MV%, PM HV%)

Draft - February 2019



Additional turning movement counts were collected at the following locations:

1. Exit 102
e Lake Murray Boulevard at College Street (signal) — Tuesday, November 22, 2016
e Lake Murray Boulevard at Columbiana Drive (signal) Monday, November 21, 2016
e Lake Murray Boulevard at Kinley/Parkridge Hospital (signal) — Tuesday, November 22, 2016
e lLake Murray Boulevard at Parkridge Drive (signal) Monday, November 28, 2016
2. Exit102-103
e Columbiana Drive and Columbia Avenue/Gateway Academy (signal) Monday, November 28,
2016
e Columbiana Drive and Crossbow Drive/Texas Roadhouse (signal) Wednesday, November 30,
2016
e Columbiana Drive and Columbiana Circle (signal) Tuesday, November 29, 2016
3. Exit 103
e Harbison Boulevard at Parkridge Drive (unsignalized) Wednesday, November 30, 2016
e Woodcross Drive at Fernandina Road (unsignalized) Thursday, December 1, 2016
e Harbison Boulevard at Saturn Parkway (signal) Friday, December 2, 2016
e Harbison Boulevard at Columbiana Circle/Park Terrace Drive (signal) Monday, November 21,
2016
e Harbison Boulevard at Columbiana Drive/Chik-Fil-A (signal) Tuesday, November 22, 2016
e Harbison Boulevard at Rooms 2 Go/Pier One Driveways (signal) Monday, November 21, 2016
e Harbison Boulevard at Bower Parkway (signal) Monday, November 21, 2016

e Harbison Boulevard/Emory Lane at St. Andrews Road (signal) Monday, November 21, 2016
4, Exit103-104

e Bower Parkway at Park Terrace Drive (signal) Monday, November 21, 2016

e Bower Parkway at Saturn Parkway (unsignalized) Tuesday, November 22, 2016
5. Exit 104

e Piney Grove Road at Bower Parkway/Jamil Road (signal) Monday, November 21, 2016

e Piney Grove Road at Foxfire Drive/Country Walk Apartments (unsignalized) Monday, November

21, 2016

e Piney Grove Road at Fernandina Road (signal) Tuesday, November 22, 2016

e Piney Grove Road at Piney Woods Road (roundabout) Tuesday, November 22, 2016
6. Exit 104 —Exit 106

e Jamil Tram Road at Sidney Road (unsignalized) Tuesday, November 22, 2016

e Jamil Road at Tram Road (unsignalized) Tuesday, November 22, 2016

e Sidney Road at Tram Road (unsignalized) Tuesday, November 22, 2016

e Fernandina Road and Beatty Road (unsignalized) Tuesday, November 22, 2016

e Broad River Road and Beatty Road (unsignalized) Tuesday, November 22, 2016

e Beatty Road and Evelyn Drive (unsignalized) Tuesday, November 22, 2016

e Fernandina Road and Evelyn Drive (unsignalized) Monday, November 21, 2016
7. Exit 106

e St. Andrews Road and Sidney Road (signal) Monday, November 28, 2016

e St. Andrews Road and Ashland Road (signal) Monday, November 28, 2016



10.

11.

12.

St. Andrews Road and Kilbrannon Drive ((unsignalized) Monday, November 28, 2016
St. Andrews Road and Jamil Road (signal) Monday, November 28, 2016

Woodland Hills Road and Berry Hill Road (unsignalized) Monday, November 28, 2016
St. Andrews Road at Kay Street/Chartwell Road (signal) Monday, November 28, 2016
St. Andrews Road at Broad River Road (signal) Monday, November 28, 2016

Exit 106 — 108

Burning Tree Drive/Browning Road at Center Point Road (unsignalized) Tuesday, November 22,

2016
Browning Road at Zimalcrest Drive (unsignalized) Monday, November 28, 2016

Exit 108/Exit 63

Bush River Road at Ashland Road/Marydale Lane (signal) Tuesday, November 29, 2016
Bush River Road at Outlet Pointe Boulevard/E Meadow Court (signal) Monday, November 28,
2016

Bush River Road at Berryhill Road (signal) Wednesday, November 30, 2016

Bush River Road at Rockland Road (unsignalized) Tuesday, November 29, 2016
Bush River Road at Independence Avenue (signal) Wednesday, November 30, 2016
Bush River Road and Zimalcrest Drive (signal) Tuesday, November 29, 2016
Morninghill Drive and Burnette Drive (unsignalized) Thursday, December 1, 2016
Bush River Road at Arrowwood Road (signhal) Tuesday, November 29, 2016

Bush River Road at Colonial Life Boulevard (signal) Tuesday, November 29, 2016
Bush River Road at Broad River Road (signal) Tuesday, November 29, 2016

Broad River Road (east of Exit 65)

Broad River Road at Arrowwood Road (signal) Tuesday, November 29, 2016
Broad River Road at Greystone Boulevard (signal) Tuesday, November 29, 2016

Exit 110

Sunset Boulevard at West Hospital Drive/Sunset Court (signal) Thursday, December 1, 2016
Sunset Boulevard at East Hospital Drive/Harbor Drive (signal) Thursday, December 1, 2016
Sunset Boulevard at McSwain Drive/Chris Drive (signal) Thursday, December 1, 2016
Sunset Boulevard at Whippoorwill Drive/Keckley Drive (signal) Thursday, December 1, 2016

Exit 65

Broad River Road at Marley Drive/Menlo Drive (signal) Thursday, December 1, 2016
Garner Lane at Eastbound on-ramp (unsignalized) Friday, December 2, 2016

Broad River Road at Longcreek Drive (signal) Thursday, December 1, 2016

Broad River Road at Dutch Square Boulevard (signal) Monday, November 28, 2016
Broad River Rd at Omarest Drive (signal) Friday, December 2, 2016



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING
County: Richland City: Columbia Date: 11/22/2016

Major Rt:  Lake Murray Blvd Minor Rt:  College St

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 40

Direction of Minor Street: N-S Intersection ADT - 26120 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N College St From S College St From E Lake Murray Blvd From W Lake Murray Blvd Total |Total

LT STR RT TOT| LT STR RT TOT| LT STR RT TOT LT STR RT TOT Vol _|Peds

7:00 - 7:15| 8 0 2 10 6 0 16 22 4 151 8 163 3 245 5 253 448 0
7:15 - 7:30| 18 3 3 24 | 13 1 25 39 7 159 11 177 7 272 4 283 523 1
7:30 - T7:45| 7 2 4 13 | 14 0 23 37 6 181 9 196 0 270 8 278 524 0
7:45 - 8:00| 21 0 2 23| 11 1 13 25| 17 191 17 225 4 240 11 255 528 2
8:00 - 8:15| 24 1 4 29 8 1 17 26 9 164 13 186 3 224 11 238 479 2
8:15 - 8:30| 16 1 3 20 9 0 12 21111 161 12 184 3 214 6 223 448 0
8:30 - 8:45| 13 2 5 20 | 11 0 13 24 115 176 14 205 4 222 9 235 484 0
8:45 - 9:00| 16 1 3 20 | 17 3 15 35129 173 4 206 9 234 16 259 520 0
9:00 - 9:15| 13 1 2 16 | 14 1 16 31|14 181 10 205 5 233 20 258 510 0
9:15 - 9:30| 11 0 9 20 | 12 0 21 33 8 152 8 168 3 196 6 205 426 0
9:30 - 9:45| 15 1 8 24 | 14 4 27 45| 14 157 6 177 4 200 8 212 458 0
9:45 - 10:00| 14 2 3 19 | 15 3 25 43|12 180 11 203 4 247 16 267 532 2
10:00 - 10:15| 17 4 3 24 | 12 4 10 26 |17 169 9 195 10 200 12 222 467 0
10:15 - 10:30| 15 1 6 22 | 12 1 17 30 | 13 143 4 160 8 193 15 216 428 0
10:30 - 10:45| 9 2 5 16 | 17 3 17 37 | 13 205 16 234 8 270 9 287 574 0
10:45 - 11:00| 12 4 4 20 | 16 4 14 34 | 23 197 18 238 6 218 15 239 531 0
11:00 - 11:15| 14 1 4 19 | 11 2 13 26 | 21 152 14 187 2 176 12 190 422 0
11:15 - 11:30| 14 1 6 21 ) 17 4 19 40 9 187 10 206 4 235 15 254 521 0
11:30 - 11:45| 22 3 4 29 | 14 5 8 27 1 15 159 11 185 1 172 11 184 425 0
11:45 - 12:00| 16 1 4 21 ) 15 5 18 38 | 29 234 13 276 1 261 19 281 616 0
12:00 - 12:15| 6 5 7 18 | 25 1 21 47 | 22 256 18 296 4 266 19 289 650 0
12:15 - 12:30| 24 3 5 32 | 19 3 19 41|22 224 10 256 2 272 18 292 621 0
12:30 - 12:45| 10 1 [ 17 | 21 3 24 48 | 15 244 12 271 7 261 14 282 618 0
12:45 - 13:00| 13 2 2 17 | 17 2 18 37 |1 23 195 11 229 7 234 14 255 538 0
13:00 - 13:15| 22 3 2 27 | 17 3 19 39| 27 195 12 234 5 230 20 255 555 0
13:15 - 13:30| 12 4 3 19 | 16 5 9 30 | 18 141 13 172 12 161 18 191 412 0
13:30 - 13:145| 9 7 3 19 | 12 4 9 25116 201 15 232 4 238 14 256 532 0
13:45 - 14:00| 15 6 2 23 | 24 2 15 411 23 239 19 281 4 254 11 269 614 0
14:00 - 14:15| 18 4 4 26 | 16 2 14 32 | 16 245 24 285 6 233 10 249 592 0
14:15 - 14:30| 20 8 2 30 | 22 4 23 49 9 232 13 254 8 216 20 244 577 0
14:30 - 14:45| 12 2 5 19 | 23 5 23 51118 160 15 193 6 162 9 177 440 0
14:45 - 15:00| 23 1 7 31| 25 2 26 53 |11 224 16 251 13 219 16 248 583 0
15:00 - 15:15| 18 4 6 28 | 30 7 17 54 | 36 253 17 306 8 241 17 266 654 0
15:15 - 15:30| 17 3 2 22 | 21 4 15 40 | 17 235 23 275 13 254 19 286 623 0
15:30 - 15:45| 12 2 2 16 | 19 2 12 33119 233 21 273 9 232 16 257 579 0
15:45 - 16:00| 15 5 2 22 | 18 3 19 40 | 23 237 21 281 6 219 17 242 585 1
16:00 - 16:15| 17 5 7 29 | 26 1 10 37 |34 239 8 281 6 238 14 258 605 0
16:15 - 16:30| 18 8 6 32 | 24 1 14 39 | 22 216 18 256 4 248 15 267 594 1
16:30 - 16:45| 32 6 4 42 | 24 0 16 40 | 30 240 18 288 5 272 21 298 668 0
16:45 - 17:00| 15 4 6 25| 18 1 14 33 | 27 267 15 309 13 268 22 303 670 0
17:00 - 17:15| 20 10 6 36 | 27 6 28 61| 29 248 14 291 11 265 16 292 680 0
17:15 - 17:30| 12 9 1 22 | 20 1 9 30 | 30 168 5 203 0 228 11 239 494 0
17:30 - 17:45| 14 8 0 22 | 14 4 10 28 | 27 100 3 130 6 153 6 165 345 0
17:45 - 18:00| 21 7 8 36 | 23 5 24 52 | 38 230 15 283 4 216 21 241 612 0
18:00 - 18:15| 16 1 6 23 | 11 6 17 34 | 23 240 10 273 6 199 10 215 545 0
18:15 - 18:30| 21 1 2 24 | 14 4 14 32 | 25 246 13 284 5 205 8 218 558 0
18:30 - 18:45| 21 5 7 33 | 11 3 18 32| 34 281 14 329 5 199 12 216 610 0
18:45 - 19:00| 20 3 2 25| 12 0 14 26 | 24 265 16 305 12 178 5 195 551 0
TOTAL 768 158 199 1125|807 126 810 1743|944 9726 627 11297 | 280 10883 641 11804|25969 9

Trucks 5 0 2 7 1 0 3 4 0 50 3 53 0 60 1 61 125 0.5%
School Buses 0 0 5 5 1 0 6 7 2 14 0 16 2 16 0 18 46 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Lake Murray Blvd AT College St

12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00

199 158 768

10883 ——— 25969 —— 9726
641 -] n oaa
807 26 10

AM PEAK HOUR VOLUME (0:00-10:45)
FROM 7:15 TO 8:15

3 6 10
| l L,
] [
1006 —> 2054 — 695
=] [ =
o]

PHF: 0.973

MID-DAY PEAK HOUR VOLUME (11:00-14:00)
FROM 11:45 TO 12:45

22 10 56
14 J L 53
1060 —> 2505 +<—— 958
70 _l r 88
80 12 2 PHF: 0.963

Date:  11/22/2016

OVERALL PEAK HOUR VOLUME
FROM 16:15 TO 17:15

22 28 8

l
1053 — 2612 «— 971
74 j r 108
9 8 7 PHF: 0.960

PM PEAK HOUR VOLUME (14:15-23:45)
FROM 16:15 TO 17:15

2 28 8

<_’ll_.

©
~
'_\

1053 —— 2612 —

=
o
o
£

93 8 72 PHF: 0.960

OTHER HOUR VOLUME
FROM 7:00 TO 8:00

i1 5 >4

14 J L 45

1027 — 2023 +«—— 682

=] [ =
44 2 77 PHF: 0.958



SIGNAL WARRANT ANALYSIS

Lake Murray Blvd AT College St Date:  11/22/2016
Minor Street Volume, percent of total = 11.0%
Percent of Left Turns from Minor Street = 54.9%
Percent of Right Turns from Minor Street = 35.2%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
19251 / 600 = 321% 1453 / 150 = 97%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 305% 289% 283% 299% 294% 362% 315% 317% 364% 377% 307% 339%
Minor St. 82% 71% 101% 85% 87% 115% 90% 123% 111% 99% 114% 83%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1925.1 / 900 = 214% 1453 / 75 = 194%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 203% 193% 188% 199% 196% 241% 210% 211% 243% 251% 205% 226%
Minor St. 164% 141% 203% 169% 175% 231% 180% 247% 223% 199% 228% 165%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 154% 133% 190% 159% 164% 216% 169% 231% 209% 186% 214% 155%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 16:15 - 17:15 Higher Volume Side Street Peak Hour: 14:15 - 15:15
Minor St. 173% Minor St. 207%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 3 1 2 0 0 0 0 0 1 1 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING
County: Richland City: Columbia Date: 11/21/2016

Major Rt:  Lake Murray Blvd Minor Rt:  Columbiana Dr

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 40

Direction of Minor Street: N-S Intersection ADT - 37170 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Columbiana Dr From S Columbiana Dr From E Lake Murray Blvd From W Lake Murray Blvd Total |Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT LT STR RT TOT Vol _|Peds

7.00 - 7:15( 17 15 10 42 8 11 30 49| 22 163 5 190 14 233 27 274 | 555 0

715- 7:30{ 20 40 18 78 | 22 14 35 71|41 155 9 205 23 263 37 323 | 677

7.30- 745 29 54 23 106 14 10 35 59 | 53 176 11 240 21 210 36 267 | 672

745- 800f 19 50 25 94| 12 12 22 46| 33 181 11 225 24 253 17 294 | 659

8.00- 815/ 24 46 28 98 | 11 8 24 43 | 28 179 9 216 24 218 42 284 | 641

8:15- 830( 15 50 29 94 | 20 9 31 60 | 52 208 16 276 26 255 35 316 | 746

830- 845/ 11 27 29 67 | 17 12 33 62| 28 177 15 220 18 194 29 241 | 590

845- 9:.000 20 32 256 77 | 14 7 18 39 |1 25 201 12 238 27 227 31 285 | 639

9:00- 9115/ 10 43 31 84|22 20 16 58| 31 181 19 231 21 226 35 282 | 655

9:15- 9330 10 38 17 65|18 10 36 64 | 36 154 16 206 18 192 35 245 | 580

930 - 945 9 32 31 72122 16 23 61|26 194 14 234 20 221 49 290 | 657

9:45 - 10:.00f 6 52 25 83|15 17 24 56 | 42 183 15 240 24 233 42 299 | 678

10.00 - 10:15) 19 32 38 89 | 23 25 25 73 | 44 182 19 245 23 182 43 248 | 655

10:15- 10:30f 15 28 22 65| 23 17 28 68 | 23 162 10 195 25 207 55 287 | 615

10:30 - 10:45| 9 34 22 65143 28 21 92|38 186 17 241 20 224 61 305 | 703

10:45- 11:00f 15 36 28 79 | 33 24 23 80 | 30 197 16 243 20 174 48 242 | 644

11:00 - 11:15| 13 34 27 74 | 41 26 37 104 43 205 19 267 19 225 63 307 | 752

11:15 - 11:30| 5 37 15 57138 27 17 82 | 61 187 22 270 19 199 64 282 | 691

11:30 - 11:45| 7 19 22 48|34 15 17 66 | 25 131 9 165 15 141 38 194 | 473

11:45- 12:00f 10 43 35 88 | 39 33 36 108| 52 226 20 298 26 222 68 316 | 810

12:00 - 12:15| 17 46 41 104 | 46 38 40 124 47 224 20 291 | 41 205 70 316 | 835

12:15- 12:30| 14 51 43 108 | 43 34 47 124| 49 209 25 283 33 230 67 330 | 845

12:30 - 12:45| 8 35 54 97134 32 33 99|39 168 13 220 21 194 40 255 | 671

12:45- 13,00 17 41 23 81 | 56 49 55 160 40 234 29 303 26 247 77 350 | 894

13:.00 - 13:115 20 36 41 97 | 65 50 63 178 35 210 19 264 39 204 61 304 | 843

13:115- 1330 17 33 32 82| 49 35 58 142 31 183 17 231 29 182 44 255 | 710

1330 - 1345 13 27 16 56 | 45 26 34 1051 25 170 9 204 | 44 120 42 206 | 571

13:45- 1400 12 37 30 79 | 50 46 43 139)| 24 193 14 231 29 218 48 295 | 744

14.00 - 1415 13 13 29 55138 28 34 100| 33 192 12 237 19 172 42 233 | 625

14:15- 1430 10 33 29 72 | 54 45 38 137 54 205 24 283 33 225 58 316 | 808

1430 - 1445 13 31 29 73 | 50 45 60 155 41 254 16 311 32 215 82 329 | 868

1445 - 15,00 10 39 256 74 | 48 39 55 142 52 218 17 287 24 214 60 298 | 801

15.00 - 15:115( 18 29 22 69 | 39 33 54 126| 39 108 6 153 25 174 29 228 | 576

15:15- 1530 13 33 21 67 | 55 46 48 149 38 154 15 207 28 207 37 272 | 695

15:30 - 15145 9 33 24 66 | 68 46 47 161 38 178 19 235 30 203 53 286 | 748

1545- 16:00f 11 41 30 82 | 57 31 53 141 47 209 31 287 34 204 44 282 | 792

16:00 - 16:15| 11 39 34 84 | 45 42 45 132| 56 245 33 334 | 40 219 54 313 | 863

16:15 - 16:30| 9 39 39 87159 45 42 146 50 202 26 278 23 169 33 225 | 736

16:30 - 16:45| 12 45 27 84 | 52 46 58 156 | 66 296 43 405 | 46 239 59 344 | 989

16:45- 17:.00 10 41 35 86 | 48 55 50 153 | 66 303 41 410 | 40 223 46 309 | 958

17:00 - 17:15| 9 33 23 65134 33 43 110 52 252 29 333 26 251 32 309 | 817

17:15- 1730 13 58 28 99 | 44 49 68 161| 66 246 27 339 | 44 262 48 354 | 953

17:30 - 17:45| 13 53 26 91 | 42 35 48 125 62 247 46 355 66 267 47 380 | 951

17:45- 18,00 18 37 32 87 | 53 53 72 178 71 233 24 328 52 197 40 289 | 882

18:00 - 18:15| 18 34 20 72 | 53 36 45 134| 56 227 29 312 16 179 44 239 | 757

18:15- 18:30| 16 43 26 85 | 57 50 42 149 57 257 26 340 26 232 68 326 | 900

18:30 - 1845/ 20 34 38 92 | 56 35 50 141 56 206 15 277 22 191 45 258 | 768

O 0 {0 {0 0 0O (O (0O N (0O {0 0O iIN 0O {0 ik 0O {0 0O 0O 0 0 W00 0 0 0 0 0 0 0 0N 00 :i0:0 0 0 0 0 0 0000

18:45- 1900 10 25 16 51| 30 25 30 85|29 127 6 162 16 111 29 156 | 454

TOTAL 657 1781 1332 3770|1839 1468 1886 5193|2052 9578 915 125451331 10053 2254 13638| 35146

=
o

Trucks 1 3 4 8 4 3 6 13 1 55 2 58 4 49 6 59 138 0.4%
School Buses 1 7 2 10 3 4 7 14 7 11 2 20 1 16 8 25 69 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Lake Murray Blvd AT Columbiana Dr

12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00

1332 1781 657
1331 —T L 91

10053 —

2254 —l

(&)

35146

r 2052

.

1839 1468 1886

AM PEAK HOUR VOLUME (0:00-10:45)
FROM 7:30 TO 8:30

105 200 87
<_|l .
1 L,

936 — 2718

[

=
-
-
B

PHF: 0.911

MID-DAY PEAK HOUR VOLUME (11:00-14:00)
FROM 12:15 TO 13:15

61 163 39
l

uo ] L w

PHF: 0.910

Date:  11/21/2016

OVERALL PEAK HOUR VOLUME
FROM 16:30 TO 17:30

113 177 44

o ) L

95 — 3717 -
= I
178 183 219 PHF:
PM PEAK HOUR VOLUME (14:15-23:45)
FROM 16:30 TO 17:30
113 177 44
95 —* 3717 —
=7 I
178 183 219 PHF
OTHER HOUR VOLUME
FROM 7:00 TO 8:00
76 159 85
o L
959 —— 2563 ——
= I
56 47 122 PHF:

0.940

: 0.940

675

149

0.946



SIGNAL WARRANT ANALYSIS

Lake Murray Blvd AT Columbiana Dr Date:  11/21/2016
Minor Street Volume, percent of total = 25.5%
Percent of Left Turns from Minor Street = 27.8%
Percent of Right Turns from Minor Street = 35.9%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
21819 / 600 = 364% 4328 /| 150 = 289%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 336% 346% 338% 334% 350% 391% 332% 382% 325% 436% 448% 345%
Minor St. 213% 224% 203% 209% 240% 338% 376% 356% 385% 391% 383% 339%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
21819 / 900 = 242% 432.8 | 75 = 577%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 224% 231% 225% 223% 233% 261% 221% 255% 217% 291% 299% 230%
Minor St. 427% 448% 405% 417% 480% 676% 752% 712% 769% 783% 765% 679%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 400% 420% 380% 391% 450% 634% 705% 668% 721% 734% 718% 636%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 16:30 - 17:30 Higher Volume Side Street Peak Hour: 17:45 - 18:45
Minor St. 580% Minor St. 602%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 2 0 0 2 0 1 1 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING
County: Richland City: Columbia Date: 11/22/2016

Major Rt:  Lake Murray Blvd Minor Rt:  Kinley-Parkridge Dr

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 45

Direction of Minor Street: N-S Intersection ADT - 23250 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Kinley-Parkridge D | From S Kinley-Parkridge D From E Lake Murray Blvd From W Lake Murray Blvd Total |Total

LT STR RT TOT| LT STR RT TOT| LT STR RT TOT LT STR RT TOT Vol _|Peds

7:00 - 7:15| 10 3 151 164| 5 1 1 7 1 44 8 53 55 59 21 135 359 0
7:15 - 7:30| 31 9 133 173 7 0 2 9 3 48 9 60 83 87 24 194 436 0
7:30 - T7:45| 49 10 135 194| 5 1 1 7 5 49 6 60 96 138 48 282 543 0
7:45 - 8:00| 58 8 113 179| 14 3 5 22 4 40 10 54 93 150 46 289 544 0
8:00 - 8:15| 62 7 93 162)| 6 1 5 12 0 45 9 54 57 116 54 227 455 1
8:15 - 8:30| 29 13 98 140| 13 0 3 16 5 44 13 62 59 85 38 182 400 0
8:30 - 8:45| 22 7 84 113 14 5 5 24 3 45 8 56 85 66 38 189 382 0
8:45 - 9:00| 35 5 77 117 22 1 3 26 2 51 12 65 72 65 31 168 376 1
9:00 - 9:15| 29 5 88 122 21 1 1 23 3 59 9 71 72 63 18 153 369 0
9:15 - 9:30| 23 2 106 131 | 21 6 3 30 1 50 16 67 73 49 34 156 384 0
9:30 - 9:45| 13 3 88 104 | 17 4 2 23 1 42 14 57 79 40 37 156 340 0
9:45 - 10:00| 28 7 81 116 22 6 4 32 2 47 14 63 82 52 22 156 367 0
10:00 - 10:15| 15 8 97 120 23 2 8 33 2 42 17 61 55 50 26 131 345 0
10:15 - 10:30| 23 13 78 114| 31 4 8 43 1 48 20 69 62 40 31 133 359 0
10:30 - 10:45| 13 5 54 72 | 18 3 2 23 1 48 9 58 50 46 20 116 269 0
10:45 - 11:00| 24 10 88 122| 24 7 5 36 0 48 19 67 62 60 29 151 376 0
11:00 - 11:15| 20 7 104 131 | 31 6 9 46 0 43 19 62 76 65 17 158 397 0
11:15 - 11:30| 18 5 83 106 )| 25 2 3 30 5 54 21 80 62 61 15 138 354 0
11:30 - 11:45| 23 7 74 104 | 38 2 3 43 2 44 22 68 75 34 11 120 335 0
11:45 - 12:00| 13 3 44 60 9 2 0 11 2 26 5 33 29 25 15 69 173 0
12:00 - 12:15| 27 3 104 134 30 11 4 45 0 96 28 124 94 59 14 167 470 0
12:15 - 12:30| 29 11 77 117 33 10 2 45 0 53 21 74 98 67 20 185 421 1
12:30 - 12:45| 10 2 51 63 2 0 1 3 0 17 7 24 56 21 6 83 173 1
12:45 - 13:00| 16 4 74 94 | 22 2 3 27 1 40 22 63 91 61 23 175 359 0
13:00 - 13:15| 23 2 96 121 23 7 2 32 1 84 34 119 96 71 33 200 472 0
13:15 - 13:30| 15 4 108 127 | 35 11 4 50 1 66 29 96 96 59 28 183 456 0
13:30 - 13:45| 16 8 89 113 21 3 4 28 3 50 22 75 98 62 34 194 410 0
13:45 - 14:00| 14 1 96 111 26 1 4 31 4 61 27 92 108 58 26 192 426 0
14:00 - 14:15| 28 2 83 113 27 2 3 32 0 52 28 80 109 56 19 184 409 0
14:15 - 14:30| 13 5 83 101 20 2 2 24 1 44 14 59 52 47 18 117 301 0
14:30 - 14:45| 15 5 93 113 26 4 4 34 5 53 23 81 109 61 29 199 427 1
14:45 - 15:00| 21 12 125 158 | 46 6 7 59 2 66 39 107 | 146 54 22 222 546 0
15:00 - 15:15| 21 4 111 136 | 43 7 1 51 7 75 22 104 | 125 61 30 216 507 1
15:15 - 15:30| 12 3 101 116 | 34 6 2 42 0 81 32 113 | 105 68 15 188 459 0
15:30 - 15:45| 18 6 85 109 51 6 9 66 1 77 25 103 | 118 68 22 208 486 0
15:45 - 16:00| 16 9 90 115) 37 6 6 49 3 78 37 118 | 110 65 29 204 486 0
16:00 - 16:15| 23 6 106 135| 42 7 9 58 2 90 38 130 | 118 68 19 205 528 0
16:15 - 16:30| 22 2 80 104 29 8 9 46 0 91 30 121 | 126 76 10 212 483 1
16:30 - 16:45| 27 1 95 123 63 15 7 85 0 108 50 158 | 127 53 11 191 557 0
16:45 - 17:00| 16 4 127 147 | 58 11 2 71 1 128 48 177 | 146 53 14 213 608 0
17:00 - 17:15| 22 2 108 132 | 48 16 6 70 1 129 62 192 | 151 72 6 229 623 0
17:15 - 17:30| 22 0 83 105)] 28 9 2 39 0 107 59 166 | 143 73 11 227 537 0
17:30 - 17:45| 31 1 118 150 | 42 5 3 50 0 79 21 100 | 132 54 6 192 492 0
17:45 - 18:00| 10 0 87 97 | 26 0 1 27 0 73 35 108 | 147 78 5 230 462 0
18:00 - 18:15| 13 1 88 102 ) 18 3 2 23 1 56 24 81 122 115 4 241 447 3
18:15 - 18:30| 18 1 98 117 12 2 0 14 | 10 48 9 67 96 121 6 223 421 0
18:30 - 18:45| 17 4 89 110) 14 0 2 16 0 81 45 126 | 152 127 11 290 542 0
18:45 - 19:00| 10 1 57 68 5 4 2 11 0 64 13 77 100 86 9 195 351 0
TOTAL 1063 241 4471 5775|1227 221 176 1624| 87 2964 1104 4155 |4548 3265 1055 8868 |20422| 10

Trucks 2 1 8 11 1 1 0 2 0 9 2 11 17 14 2 33 57 0.3%
School Buses 1 0 13 14 2 1 0 3 0 6 1 7 16 7 0 23 a7 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Lake Murray Blvd AT Kinley-Parkridge Dr

12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00

4471 241 1063
4548 —T L 1104

—— 2964

rﬂ

3265 ——

1055 —l

20422

1227 221 176

AM PEAK HOUR VOLUME (0:00-10:45)
FROM 7:15 TO 8:15

474 34 200

<_|ll_>

w
N
©
‘
w
~

N
[(e}
[y

1978 ‘ 182

5
-
T

MID-DAY PEAK HOUR VOLUME (11:00-14:00)
FROM 13:00 TO 14:00

389 15 68

398 J L 112
250 — 1764 «—— 261
121 _l r 9
4—\ ,—>
105 22 1 PHF: 0.934

PHF: 0.909

Date:  11/22/2016

OVERALL PEAK HOUR VOLUME
FROM 16:30 TO 17:30

413 7 &

567 J L 219
251 > 2325 ‘ 472
42 ] [ 2
197 51 17 PHF: 0.933
PM PEAK HOUR VOLUME (14:15-23:45)
FROM 16:30 TO 17:30
413 7 87
567 J L 219
251 > 2325 ‘ 472
42 ‘l r 2
197 51 17 PHF: 0.933
OTHER HOUR VOLUME
FROM 7:00 TO 8:00
532 30 148
434 > 1882 ‘ 181
139 ‘l r 13
31 5 9 PHF: 0.865



SIGNAL WARRANT ANALYSIS

Lake Murray Blvd AT Kinley-Parkridge Dr Date:  11/22/2016
Minor Street Volume, percent of total = 36.2%
Percent of Left Turns from Minor Street = 31.0%
Percent of Right Turns from Minor Street = 62.8%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 70%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
10853 / 420 = 258% 4813 / 105 = 458%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 268% 239% 209% 187% 173% 213% 274% 250% 299% 335% 344% 310%
Minor St. 676% 507% 450% 408% 382% 389% 450% 462% 453% 485% 461% 378%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1085.3 / 630 = 172% 481.3 / 53 = 917%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 179% 159% 140% 125% 116% 142% 183% 167% 199% 223% 229% 206%
Minor St. 1352% 1013% 901% 815% 764% 777% 899% 924% 907% 970% 922% 756%

80% Combination of Conditions A & B is not applicable

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 1183% 887% 763% 538% 430% 686% 787% 808% 793% 848% 807% 662%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 16:30 - 17:30 Higher Volume Side Street Peak Hour: 7:00 - 8:00
Minor St. 676% Minor St. 855%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
75 | [ 93

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 2 0 1 1 1 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING
County: Richland City: Columbia Date: 11/28/2016

Major Rt:  Lake Murray Blvd Minor Rt:  Parkridge Dr

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 45

Direction of Minor Street: N-S Intersection ADT - 11730 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Parkridge Dr From S Parkridge Dr From E Lake Murray Blvd From W Lake Murray Blvd Total |Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00- 7:15| O 0 0 0 10 0 3 13 3 47 0 50 0 43 30 73 136 0
7:15- 7:30| O 0 0 0 5 0 4 9 2 61 0 63 0 89 56 145 217 0
7:30 - 745 0 0 0 0 20 0 1 21 5 46 0 51 0 115 96 211 283 0
7:45- 800 O 0 0 0 18 0 1 19 4 49 0 53 0 109 119 228 300 0
8:00 - 8:15| 0 0 0 0 17 0 2 19 4 53 0 57 0 92 97 189 265 0
8:15- 8:30| 0 0 0 0 16 0 2 18 5 43 0 48 0 81 51 132 198 0
8:30 - 845| 0 0 0 0 14 0 0 14 3 35 0 38 0 64 53 117 169 2
8:45- 9:00| O 0 0 0 22 0 2 24 2 54 0 56 0 77 50 127 207 0
9:00 - 9:15| O 0 0 0 16 0 1 17 3 36 0 39 0 58 33 91 147 1
9:15- 9:30| O 0 0 0 19 0 0 19 1 41 0 42 0 29 31 60 121 0
9:30 - 9:145| 0 0 0 0 20 0 0 20 4 31 0 35 0 32 30 62 117 0
9:45 - 10:00| O 0 0 0 24 0 2 26 0 40 0 40 0 25 37 62 128 0
10:00 - 10:15| O 0 0 0 24 0 0 24 1 39 0 40 0 41 26 67 131 0
10:15 - 10:30| O 0 0 0 21 0 2 23 3 28 0 31 0 35 37 72 126 0
10:30 - 10:45| O 0 0 0 18 0 0 18 4 17 0 21 0 15 26 41 80 0
10:45 - 11:00| O 0 0 0 36 0 3 39 3 20 0 23 0 20 32 52 114 0
11:00 - 11:15| O 0 0 0 35 0 2 37 4 39 0 43 0 29 26 55 135 0
11:15 - 11:30| O 0 0 0 26 0 1 27 3 46 0 49 0 30 41 71 147 0
11:30 - 11:45| O 0 0 0 24 0 4 28 2 49 0 51 0 31 45 76 155 0
11:45 - 12:00| O 0 0 0 32 0 4 36 4 55 0 59 0 53 44 97 192 0
12:00 - 12:15| O 0 0 0 44 0 2 46 0 53 0 53 0 44 43 87 186 0
12:15 - 12:30| O 0 0 0 45 0 1 46 1 54 0 55 0 46 53 99 200 0
12:30 - 12:45| O 0 0 0 34 0 3 37 4 49 0 53 0 54 39 93 183 0
12:45 - 13:00| O 0 0 0 26 0 0 26 3 39 0 42 0 39 44 83 151 0
13:00 - 13:15| O 0 0 0 39 0 2 41 1 55 0 56 0 46 52 98 195 0
13:15 - 13:30| O 0 0 0 35 0 4 39 3 25 0 28 0 36 26 62 129 0
13:30 - 13:45| O 0 0 0 51 0 1 52 4 32 0 36 0 36 36 72 160 0
13:45 - 14:00| O 0 0 0 45 0 6 51 0 37 0 37 0 37 32 69 157 0
14:00 - 14:15| O 0 0 0 45 0 5 50 1 42 0 43 0 32 30 62 155 0
14:15 - 14:30| O 0 0 0 46 0 5 51 2 55 0 57 0 52 38 90 198 0
14:30 - 14:45| O 0 0 0 41 0 3 44 0 35 0 35 0 40 33 73 152 0
14:45 - 15:00| O 0 0 0 45 0 3 48 2 46 0 48 0 43 33 76 172 0
15:00 - 15:15| O 0 0 0 44 0 3 47 2 51 0 53 0 53 26 79 179 0
15:15 - 15:30| O 0 0 0 39 0 2 41 6 59 0 65 0 40 38 78 184 0
15:30 - 15:145| O 0 0 0 52 0 5 57 2 60 0 62 0 40 31 71 190 0
15:45 - 16:00| O 0 0 0 58 0 2 60 3 63 0 66 0 48 29 77 203 0
16:00 - 16:15| O 0 0 0 49 0 5 54 1 66 0 67 0 62 32 94 215 0
16:15 - 16:30| O 0 0 0 58 0 3 61 3 102 O 105 0 78 37 115 281 0
16:30 - 16:45| O 0 0 0 72 0 8 80 0 90 0 90 0 69 32 101 271 0
16:45 - 17:00| O 0 0 0 34 0 3 37 1 91 0 92 0 59 28 87 216 0
17:00 - 17:15| O 0 0 0 60 0 5 65 1 137 O 138 0 76 27 103 306 0
17:15- 17:30| O 0 0 0 79 0 8 87 4 138 O 142 0 75 32 107 336 0
17:30 - 17:45| O 0 0 0 55 0 4 59 2 101 O 103 0 90 28 118 280 0
17:45 - 18:00| O 0 0 0 55 0 5 60 3 94 0 97 0 62 32 94 251 0
18:00 - 18:15| O 0 0 0 52 0 2 54 3 65 0 68 0 69 28 97 219 0
18:15 - 18:30| O 0 0 0 45 0 2 47 3 53 0 56 0 66 21 87 190 0
18:30 - 18:45| O 0 0 0 36 0 2 38 2 43 0 45 0 45 31 76 159 0
18:45 - 19:00| O 0 0 0 42 0 3 45 1 44 0 45 0 57 27 84 174 0
TOTAL 0 0 0 0 |1743 O 131 1874 118 2608 O 2726 0 2562 1898 4460 | 9060 3
Trucks 0 0 0 0 3 0 0 3 0 9 0 9 0 9 2 11 23 0.3%
School Buses 0 0 0 0 1 0 0 1 0 8 0 8 0 13 0 13 22 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Lake Murray Blvd AT Parkridge Dr Date:  11/28/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
FROM 7:00 TO 15:00 FROM 17:00 TO 18:00
0 0 0 0 0 0
y ] L, ] L,

2562 ——> 9060 +<—— 2608 303 — 1173 «—— 470

1898 —l

-
E
E

-

T

1743 0 131 249 0 22 PHF: 0.873
AM PEAK HOUR VOLUME (0:00-10:45) PM PEAK HOUR VOLUME (14:15-23:45)
FROM 7:15 TO 8:15 FROM 17:00 TO 18:00
0 0 0 0 0 0
0 J L 0 0 J L 0
405 — 1065 209 303 — 1173 410
368 ‘l r 15 119 ‘l r 10
60 0 8 PHF: 0.888 249 0 22 PHF: 0.873
MID-DAY PEAK HOUR VOLUME (11:00-14:00) OTHER HOUR VOLUME
FROM 11:45 TO 12:45 FROM 7:00 TO 8:00
0 0 0 0 0 0
0 J L 0 0 J L 0
197 —> 761 «— 21 356 —> 936 <—— 203

]
|
]
"

[
o

155 0 1 PHF: 0.951 PHF: 0.780



SIGNAL WARRANT ANALYSIS

Lake Murray Blvd AT Parkridge Dr Date:  11/28/2016
Minor Street Volume, percent of total = 20.7%
Percent of Left Turns from Minor Street = 93.0%
Percent of Right Turns from Minor Street = 7.0%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 70%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
598.8 /| 420 = 143% 156.2 / 105 = 149%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 208% 182% 103% 83% 119% 135% 109% 115% 131% 179% 215% 133%
Minor St. 59% 71% 78% 99% 122% 148% 174% 184% 195% 221% 258% 175%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
598.8 / 630 = 95% 156.2 / 53 = 297%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 139% 121% 68% 55% 80% 90% 73% 77% 87% 119% 143% 89%
Minor St. 118% 143% 156% 198% 244% 295% 349% 368% 390% 442% 516% 350%

80% Combination of Conditions A & B is not applicable

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 99% 89% 41% 44% 76% 108% 98% 110% 138% 265% 463% 126%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 17:00 - 18:00 Higher Volume Side Street Peak Hour: 17:00 - 18:00
Minor St. 206% Minor St. 206%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
75 | [ 93

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 2 1 0 0 0 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/28/2016
Major Rt:  Columbiana Dr Minor Rt:  Columbia Ave-Gateway Academy

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 30
Direction of Minor Street: N-S Intersection ADT - 12900 (Calc)
Number of Lanes (major st)* 1 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Columbia Ave-GatewFrom S Columbia Ave-Gate From E Columbiana Dr From W Columbiana Dr Total [Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00- 7:15| 1 0 6 7 4 0 5 9 3 40 0 43 0 63 0 63 122 0
7:15- 7:30| 4 0 9 13 3 0 4 7 1 67 0 68 3 111 1 115 203 0
7:30 - T7:45| 4 0 10 14 5 0 7 12 2 58 0 60 1 169 4 174 260 0
7:45 - 800 5 0 8 13 3 0 4 7 2 27 0 29 1 85 0 86 135 0
8:00 - 8:15| 5 0 5 10 5 0 9 14 3 40 0 43 1 91 3 95 162 0
8:15- 8:30| 5 2 [ 13 6 0 6 12 4 35 0 39 1 80 2 83 147 0
8:30 - 8:145| 3 0 6 9 8 0 3 11 5 32 0 37 0 72 3 75 132 0
8:45- 9:00| O 0 2 2 5 0 10 15 7 27 1 35 0 86 3 89 141 1
9:00 - 9:15| O 0 1 1 3 0 3 6 2 24 0 26 0 53 1 54 87 0
9:15- 9:30| 1 0 2 3 1 0 9 10 3 48 0 51 1 80 3 84 148 0
9:30 - 9:145| 0 0 1 1 2 0 3 5 1 36 0 37 0 113 0 113 156 0
9:45 - 10:00| O 0 2 2 1 0 4 5 4 44 0 48 0 95 7 102 157 0
10:00 - 10:15| 1 0 2 3 1 0 8 9 3 41 1 45 0 99 1 100 157 0
10:15 - 10:30| O 0 0 0 3 0 3 6 3 60 0 63 0 108 0 108 177 0
10:30 - 10:45| 1 0 0 1 4 0 5 9 6 45 0 51 0 93 2 95 156 0
10:45 - 11:00| 2 0 0 2 5 0 5 10 7 69 0 76 0 127 3 130 218 0
11:00 - 11:15| O 0 0 0 6 0 9 15 8 106 O 114 0 116 5 121 250 0
11:15 - 11:30| O 0 0 0 6 0 13 19 | 10 86 0 96 1 126 3 130 245 0
11:30 - 11:45| 1 0 3 4 7 0 16 23 6 101 O 107 0 137 1 138 272 0
11:45 - 12:00| 2 0 2 4 4 0 18 22 6 109 O 115 0 120 3 123 264 0
12:00 - 12:15| O 0 0 0 4 0 13 17 7 108 O 115 0 178 4 182 314 0
12:15 - 12:30| 1 0 1 2 4 0 15 19 9 116 O 125 0 145 6 151 297 0
12:30 - 12:45| 1 0 1 2 9 0 12 21 9 117 0 126 0 145 4 149 298 0
12:45 - 13:00| 1 0 0 1 3 0 6 9 20 151 O 171 0 131 4 135 316 0
13:00 - 13:15| O 0 1 1 2 0 7 9 1 93 0 94 0 105 1 106 210 0
13:15 - 13:30| O 0 1 1 3 0 9 12 7 109 0 116 0 89 2 91 220 0
13:30 - 13:45| O 0 1 1 3 0 5 8 6 121 O 127 0 118 2 120 256 0
13:45 - 14:00| 1 0 0 1 2 0 7 9 11 137 O 148 0 126 9 135 293 0
14:00 - 14:15| O 0 1 1 2 0 7 9 13 134 0 147 0 111 5 116 273 0
14:15 - 14:30| O 0 0 0 5 0 7 12 1 10 115 O 125 0 133 5 138 275 0
14:30 - 14:45| O 0 1 1 2 0 9 11 8 134 1 143 1 108 6 115 270 0
14:45 - 15:00| 1 0 2 3 6 0 7 13 8 113 0 121 0 117 4 121 258 0
15:00 - 15:15| O 0 2 2 4 0 2 6 4 124 0 128 1 90 2 93 229 0
15:15 - 15:30| O 2 1 3 5 0 5 101 20 115 O 135 0 100 4 104 252 0
15:30 - 15:145| 1 0 3 4 3 0 8 11 9 103 O 112 0 97 5 102 229 0
15:45 - 16:00| O 0 0 0 3 0 8 11 2 93 0 95 0 109 4 113 219 0
16:00 - 16:15| 3 0 6 9 1 0 6 7 7 114 0 121 0 137 3 140 277 0
16:15 - 16:30| 2 0 3 5 5 0 8 13 5 143 0 148 0 160 10 170 336 0
16:30 - 16:45| 1 1 11 13 3 0 9 12 5 143 0 148 2 112 15 129 302 0
16:45 - 17:00| 2 0 7 9 3 0 13 16 9 130 O 139 0 139 3 142 306 0
17:00 - 17:15| 3 1 19 23 5 0 16 21 7 134 0 141 0 149 8 157 342 0
17:15 - 17:30| 2 2 4 8 6 0 9 15 9 114 0 123 0 142 5 147 293 0
17:30 - 17:45| 1 2 10 13 6 0 17 23113 123 0 136 0 136 4 140 312 0
17:45 - 18:00| 2 0 14 16 2 0 5 7 11 117 O 128 0 155 6 161 312 0
18:00 - 18:15| 2 1 11 14 5 0 5 10 9 141 O 150 0 143 5 148 322 0
18:15 - 18:30| 1 1 11 6 0 5 11 1 11 133 O 144 0 173 5 178 344 0
18:30 - 18:45| 1 0 5 0 0 2 2 6 138 0 144 0 157 2 159 310 0
18:45 - 19:00| O 0 0 0 0 0 0 7 81 0 88 0 85 3 88 176 0
TOTAL 61 12 178 251|184 0 366 550|329 4489 3 4821 | 13 5614 181 5808 |11430 1
Trucks 0 0 0 0 0 0 2 2 0 16 0 16 0 9 1 10 28 0.2%
School Buses 0 0 0 0 1 0 1 2 2 9 0 11 0 15 0 15 28 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Columbiana Dr AT Columbia Ave-Gateway Academy Date:  11/28/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
FROM 7:00 TO 15:00 FROM 17:30 TO 18:30
/8 12 61 44 4 6
5] L, , L,
5614 ——* 11430 4489 607 — 1290 —— 514
181 T r 329 20 ‘l r 44
184 0 366 19 0 32 PHF: 0.938
AM PEAK HOUR VOLUME (0:00-10:45) PM PEAK HOUR VOLUME (14:15-23:45)
FROM 7:15 TO 8:15 FROM 17:30 TO 18:30
32 0 18 44 4 6
6 J L 0 0 J L 0
456 —— 760 «— 192 607 —— 1290 +«—— 514

6 0 24 PHF: 0.731 19 0 32 PHF: 0.938
MID-DAY PEAK HOUR VOLUME (11:00-14:00) OTHER HOUR VOLUME
FROM 12:00 TO 13:00 FROM 7:00 TO 8:00
2 0 3 33 0 14
0 J L 0 5 J L 0
599 — 1225 T 492 428 — 720 y 192
= [ = ! [

20 0 46 PHF: 0.969 15 0 0 PHF: 0.692



SIGNAL WARRANT ANALYSIS

Columbiana Dr AT Columbia Ave-Gateway Academy Date:  11/28/2016
Minor Street Volume, percent of total = 7.0%
Percent of Left Turns from Minor Street = 30.6%
Percent of Right Turns from Minor Street = 67.9%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
885.8 / 500 = 177% 458 / 150 = 31%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 128% 99% 103% 134% 189% 231% 187% 205% 176% 227% 227% 220%
Minor St. 31% 35% 17% 23% 53% 44% 25% 30% 25% 32% 44% 20%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
885.8 /| 750 = 118% 458 | 75 = 61%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 85% 66% 69% 89% 126% 154% 125% 137% 118% 152% 151% 147%
Minor St. 63% 69% 35% 45% 105% 88% 51% 60% 51% 64% 88% 40%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is not met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 23% 20% 10% 18% 71% 83% 34% 48% 30% 64% 87% 37%

Warrant No. 3 - Peak Hour is not met

Percent of warrant Percent of warrant
Overall Peak Hour: 17:30 - 18:30 Higher Volume Side Street Peak Hour: 11:15 - 12:15
Minor St. 36% Minor St. 40%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 1 0 0 0 0 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/30/2016
Major Rt:  Columbiana Dr Minor Rt:  Crossbow Dr-Texas Roadhouse

* Not on State System * Not on State System
Day of Week: Wednesday Weather: Rain Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 30
Direction of Minor Street: N-S Intersection ADT - 15540 (Calc)
Number of Lanes (major st)* 1 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Crossbow Dr-Texas |From S Crossbow Dr-Texas From E Columbiana Dr From W Columbiana Dr Total [Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00- 7:15| O 0 0 0 18 0 10 28 |1 15 28 0 43 0 50 40 90 161 0
7:15- 7:30| O 0 0 0 25 0 27 52126 26 1 53 0 59 43 102 207 0
7:30 - 745 0 0 0 0 29 0 26 55138 34 0 72 0 108 63 171 298 0
7:45- 800 O 0 0 0 26 0 28 54|21 30 0 51 1 141 34 176 281 0
8:00 - 8:15| 0 0 0 0 10 0 17 27 0 32 1 33 1 154 8 163 223 0
8:15- 8:30| 0 0 0 0 12 0 13 25 4 38 1 43 1 179 5 185 253 0
8:30 - 845| 0 0 0 0 7 0 8 15 4 37 0 41 1 159 9 169 225 0
8:45- 9:00| O 0 0 0 9 0 8 17 3 17 0 20 0 77 4 81 118 0
9:00 - 9:15| O 0 0 0 5 0 6 11 1 17 0 18 0 65 3 68 97 0
9:15- 9:30| 1 0 0 1 5 0 3 8 2 12 2 16 2 53 2 57 82 0
9:30 - 9:145| 0 0 1 1 6 0 4 10 2 37 1 40 0 97 2 99 150 0
9:45 - 10:00| O 0 0 0 4 0 10 14 0 43 4 47 2 121 6 129 190 0
10:00 - 10:15| 2 0 1 3 16 1 4 21 4 36 2 42 5 122 3 130 196 0
10:15 - 10:30| 2 0 0 2 11 0 10 21 3 47 3 53 0 114 11 125 201 0
10:30 - 10:45| 2 0 1 3 15 0 3 18 1 61 7 69 1 131 2 134 224 0
10:45 - 11:00| 2 0 1 3 5 1 6 12 5 66 3 74 3 124 5 132 221 0
11:00 - 11:15| 1 0 1 2 6 0 9 15 6 67 12 85 2 131 3 136 238 1
11:15 - 11:30| 2 0 2 4 7 0 0 7 3 89 12 104 8 134 6 148 263 0
11:30 - 11:45| 3 0 6 9 9 0 5 14 3 89 7 99 6 136 4 146 268 0
11:45 - 12:00| 2 0 4 6 8 0 7 15 7 102 6 115 17 138 11 166 302 0
12:00 - 12:15| 6 0 5 11 8 0 12 20 5 113 5 123 4 179 7 190 344 0
12:15 - 12:30| 6 0 12 18 | 11 0 4 15 3 118 15 136 8 180 4 192 361 0
12:30 - 12:45| 5 0 10 15 7 0 8 15 5 114 8 127 10 183 4 197 354 1
12:45 - 13:00| 2 0 6 8 10 0 10 20 3 119 7 129 6 157 5 168 325 0
13:00 - 13:15| 6 0 8 14 | 10 0 4 14 | 11 120 8 139 4 155 3 162 329 1
13:15 - 13:30| 8 0 4 12 4 0 1 5 6 118 6 130 4 107 4 115 262 1
13:30 - 13:145| 5 0 7 12 | 11 0 5 16 2 154 8 164 9 124 7 140 332 1
13:45 - 14:00| 4 0 2 6 5 0 8 13 7 106 7 120 9 77 2 88 227 0
14:00 - 14:15| 5 0 5 10 4 0 8 12 | 19 124 4 147 5 106 12 123 292 1
14:15 - 14:30| 6 0 2 8 18 0 13 31119 163 7 189 6 130 15 151 379 0
14:30 - 14:45| 6 0 10 16 | 11 0 7 18 7 133 6 146 3 119 15 137 317 1
14:45 - 15:00| 3 0 7 10 | 40 0 11 51 |12 127 9 148 5 107 18 130 339 0
15:00 - 15:15| 8 0 10 | 34 1 18 53 5 127 10 142 1 129 13 143 348 1
15:15 - 15:30| 5 1 11 17 | 23 0 10 33113 115 6 134 8 103 6 117 301 0
15:30 - 15:45| 7 0 11 | 10 0 8 18 9 123 6 138 6 127 6 139 306 0
15:45 - 16:00| 3 0 9 21 0 7 28 111 112 5 128 5 138 10 153 318 0
16:00 - 16:15| 6 0 12 | 23 1 10 34 |12 128 10 150 10 118 14 142 338 1
16:15 - 16:30| 6 0 14 | 23 0 22 45 8 126 13 147 6 120 10 136 342 0
16:30 - 16:45| 7 0 10 17 | 11 0 16 27 8 130 14 152 9 151 12 172 368 5
16:45 - 17:00| 7 1 17 | 18 0 15 33|11 152 13 176 5 166 9 180 406 0
17:00 - 17:15| 3 0 10 | 10 0 9 19 9 135 7 151 10 144 6 160 340 1
17:15 - 17:30| 4 0 10 | 16 1 12 29 | 10 147 15 172 15 152 13 180 391 0
17:30 - 17:45| 6 0 10 16 | 16 0 17 33|25 132 7 164 14 150 11 175 388 0
17:45 - 18:00| 7 0 10 17 | 20 0 14 34 | 21 142 10 173 14 171 16 201 425 0
18:00 - 18:15| 12 0 16 28 | 16 0 10 26 | 10 115 10 135 12 144 5 161 350 0
18:15 - 18:30| 7 1 6 14 7 1 6 14 | 18 120 11 149 16 128 6 150 327 0
18:30 - 18:45| 5 0 13 18 7 4 11 22 9 144 17 170 7 141 2 150 360 0
18:45 - 19:00| 10 2 10 22| 10 0 9 19 5 139 12 156 8 103 3 114 311 0
TOTAL 182 5 229 416|637 10 489 1136|431 4504 318 5253 | 269 6102 502 6873 |13678| 15
Trucks 0 0 0 0 1 0 1 2 1 5 2 8 1 10 0 11 21 0.2%
School Buses 0 0 0 0 13 0 2 15 2 7 0 9 0 10 6 16 40 0.3%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Columbiana Dr AT Crossbow Dr-Texas Roadhouse
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SIGNAL WARRANT ANALYSIS

Columbiana Dr AT Crossbow Dr-Texas Roadhouse Date:  11/30/2016
Minor Street Volume, percent of total = 11.3%
Percent of Left Turns from Minor Street = 52.8%
Percent of Right Turns from Minor Street = 46.3%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
10105 / 500 = 202% 94.7 /| 150 = 63%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 152% 147% 95% 152% 200% 252% 212% 234% 219% 251% 275% 237%
Minor St. 126% 56% 29% 48% 34% 47% 32% 75% 88% 93% 77% 55%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
10105 / 750 = 135% 94.7 | 75 = 126%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 101% 98% 63% 101% 133% 168% 141% 156% 146% 167% 183% 158%
Minor St. 252% 112% 57% 96% 68% 93% 64% 149% 176% 185% 153% 109%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 117% 50% 16% 45% 52% 88% 55% 140% 162% 174% 144% 103%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 17:15 - 18:15 Higher Volume Side Street Peak Hour: 7:00 - 8:00
Minor St. 105% Minor St. 64%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 1 1 3 2 0 6 1 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/29/2016
Major Rt:  Columbiana Dr Minor Rt:  Columbiana Cir-Lanneau Ct

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Rain Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 30
Direction of Minor Street: E-W Intersection ADT - 13720 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Columbiana Dr From S Columbiana Dr From E Columbiana Cir-Lan | From W Columbiana Cir-Lan Total [Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00 - 7:15| 2 62 0 64 1 27 0 28 0 0 0 0 0 0 3 3 95 0
7:15- 7:30| 1 168 1 170) 3 53 2 58 1 0 2 3 0 0 8 8 239 0
7:30- 745 4 235 0 239 2 66 2 70 1 0 3 4 0 0 4 4 317 0
7:45- 800 8 239 0 247| 3 42 4 49 1 0 1 2 1 1 3 5 303 0
8.00- 815 9 186 2 197| 3 42 3 48 0 0 5 5 1 1 3 5 255 0
815- 830 2 166 3 171| 8 43 1 52 0 0 5 5 0 0 10 10 238 1
8:30 - 8:45| 5 149 1 155) 3 48 0 51 0 0 5 5 1 0 5 6 217 2
8:45- 9:00| 6 98 2 106 5 54 3 62 1 0 4 5 1 0 5 6 179 0
9:00 - 9:15| 2 57 0 59 2 29 4 35 0 0 4 4 0 0 3 3 101 0
9:15 - 9:30| 2 89 2 93 1 27 7 35 2 1 1 4 1 1 2 4 136 0
9:30 - 9:45| 4 105 1 110 1 56 4 61 3 0 4 7 1 0 0 1 179 0
9:45 - 10:00| 5 99 1 105] 5 52 12 69 3 1 5 9 1 1 3 5 188 0
10:00 - 10:15f 3 100 3 106 2 50 10 62 3 0 5 8 1 1 3 5 181 0
10:15- 10:30f 6 103 4 113| 3 56 12 71 9 0 11 20 1 0 1 2 206 1
10:30 - 10:45| 6 96 3 105] 5 72 11 88 | 12 0 8 20 0 2 9 11 224 0
10:45 - 11:00| 6 92 0 98 5 70 19 941 15 0 8 23 1 0 4 5 220 0
11:00 - 11:15 4 103 2 109 7 0 25 32| 16 0 8 24 1 0 3 169 0
11:15-11:30) 8 106 4 1181 5 104 16 125| 9 2 13 24 2 1 9 12 279 0
11:30 - 11:45| 2 116 4 122 2 95 20 117] 20 3 10 33 1 0 9 10 282 0
11:45- 12:00) 6 144 2 152 6 120 14 140 15 1 8 24 0 3 9 12 328 0
12:00 - 12:15| 2 131 2 135|110 99 17 126 | 32 4 13 49 3 1 2 6 316 0
12:15-12:30) 5 108 2 115 13 113 17 143 31 1 11 43 2 2 5 310 0
12:30 - 12:45| 4 139 1 144) 10 93 21 124 17 1 14 32 0 0 4 304 0
12:45- 13:000 9 143 4 156 | 10 122 17 149 27 2 12 41 2 2 9 13 359 0
13:00 - 13:15| 4 145 3 152 7 95 22 1241 34 3 17 54 6 0 7 13 343 1
13:15- 13:30) 8 124 2 134| 5 103 24 132 23 1 19 43 5 0 14 19 328 0
13:30 - 13:45| 3 133 1 137] 9 105 19 133| 33 2 24 59 6 0 7 13 342 0
13:45 - 14:00f 4 142 1 147) 10 140 23 173| 15 1 9 25 3 0 7 10 355 1
14:00 - 14:15| 5 92 1 98 | 11 81 15 107 | 22 2 12 36 4 0 5 9 250 0
14:15- 14:30) 7 102 2 111| 6 110 18 134 21 2 15 38 4 2 9 15 298 0
14:30 - 14145 5 128 6 139| 4 106 13 123 14 3 11 28 4 1 7 12 302 0
14:45 - 15:00) 8 131 4 143| 6 100 14 120 17 0 13 30 1 2 8 11 304 0
15:00 - 15:15| 5 78 2 85 9 72 11 92 | 16 2 9 27 2 0 9 11 215 0
15:15- 15:30| 4 118 3 125|114 108 7 129 21 2 13 36 5 1 15 21 311 0
15:30 - 15145 4 121 2 127 11 86 16 113 15 2 15 32 6 0 [ 12 284 0
15:45 - 16:00| 7 99 3 109| 8 9 17 121 17 1 13 31 3 1 2 6 267 0
16:00 - 16:15| 8 112 8 128| 8 120 11 139 23 0 14 37 5 0 6 11 315 0
16:15- 16:30)| 6 121 6 133 12 117 12 141 18 0 10 28 5 1 5 11 313 1
16:30 - 16:45| 5 116 2 123| 6 120 15 141 18 2 21 41 6 0 6 12 317 0
16:45 - 17:00| 6 86 1 93 3 112 16 131| 10 0 13 23 1 1 8 10 257 1
17:00 - 17:15| 6 100 3 109 11 117 9 137 16 0 7 23 3 1 3 7 276 0
17:15- 1730 1 103 3 107 16 138 16 170]| 17 2 14 33 4 0 11 15 325 0
17:30 - 17:45| 2 50 2 54 5 84 7 96 1 3 13 1 0 4 5 168 0
17:45-18:00) 7 114 4 125| 7 155 11 173 2 16 27 6 0 2 8 333 0
18:00 - 18:15| 5 111 2 118 7 153 10 170 15 3 4 22 5 0 5 10 320 0
18:15- 1830 8 102 9 119 3 159 7 169 19 4 16 39 7 0 8 15 342 0
18:30 - 18:45| 5 95 3 103 7 129 11 147| 20 6 10 36 6 2 6 14 300 0
18:45 - 19:00| 6 89 3 98 2 107 5 114| 9 3 7 19 3 2 6 11 242 0
TOTAL 240 5646 120 6006| 302 4246 570 5118|649 60 465 1174 | 122 30 282 434 12732 8
Trucks 0 18 1 19 1 13 4 18 1 0 3 4 0 0 2 2 43 0.3%
School Buses 0 21 0 21 1 11 1 13 1 0 0 1 0 0 0 0 35 0.3%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Columbiana Dr AT Columbiana Cir-Lanneau Ct
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SIGNAL WARRANT ANALYSIS

Columbiana Dr AT Columbiana Cir-Lanneau Ct Date:  11/29/2016
Minor Street Volume, percent of total = 12.6%
Percent of Left Turns from Minor Street = 47.9%
Percent of Right Turns from Minor Street = 46.5%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
927.0 / 600 = 155% 97.8 /| 150 = 65%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 154% 140% 95% 123% 153% 182% 189% 163% 150% 172% 162% 173%
Minor St. 13% 18% 16% 47% 70% 110% 121% 88% 84% 86% 64% 77%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
927.0 / 900 = 103% 97.8 | 75 = 130%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 103% 94% 63% 82% 102% 121% 126% 108% 100% 114% 108% 115%
Minor St. 27% 36% 32% 95% 140% 220% 241% 176% 168% 172% 128% 155%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is not met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 12% 14% 8% 31% 63% 135% 158% 88% 74% 95% 64% 87%

Warrant No. 3 - Peak Hour is not met

Percent of warrant Percent of warrant
Overall Peak Hour: 12:45 - 13:45 Higher Volume Side Street Peak Hour: 12:45 - 13:45
Minor St. 81% Minor St. 81%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 3 0 1 0 0 1 0 0 2 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/30/2016
Major Rt: ~ Harbison Blvd Minor Rt:  Parkridge Dr

* Not on State System * Not on State System
Day of Week: Wednesday Weather: Rain Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 40
Direction of Minor Street: N-S Intersection ADT - 13190 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Parkridge Dr From S Parkridge Dr From E Harbison Blvd From W Harbison Blvd Total [Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00 - 7:15| 3 0 22 25 0 0 0 0 0 92 3 95 11 27 0 38 158 0
7:15- 7:30| 4 0 58 62 0 0 0 0 0 94 6 100 26 48 0 74 236 1
7:30 - T7:45| 4 0 124 128 | O 0 0 0 0 105 4 109 12 39 0 51 288 0
7:45 - 800 3 0 155 158 | O 0 0 0 0 91 9 100 25 55 0 80 338 2
8:00 - 8:15| 10 0 130 140| O 0 0 0 0 79 5 84 28 45 0 73 297 0
8:15- 8:30| 4 0 124 128 | O 0 0 0 0 81 4 85 25 49 0 74 287 2
8:30 - 8:145| 4 0 101 105| O 0 0 0 0 96 8 104 17 51 0 68 277 0
8:45- 9:00| 6 0 77 83 0 0 0 0 0 103 3 106 20 47 0 67 256 0
9:00 - 9:15| 4 0 43 47 0 0 0 0 0 67 3 70 11 35 0 46 163 1
9:15 - 9:30| 2 0 21 23 0 0 0 0 0 53 1 54 21 37 0 58 135 0
9:30 - 9:45| 2 0 23 25 0 0 0 0 0 92 4 96 32 46 0 78 199 0
9:45 - 10:00| 2 0 25 27 0 0 0 0 0 74 1 75 12 50 0 62 164 0
10:00 - 10:15| 7 0 40 47 0 0 0 0 0 75 2 77 30 63 0 93 217 0
10:15 - 10:30| 5 0 28 33 0 0 0 0 0 95 5 100 24 55 0 79 212 2
10:30 - 10:45| 3 0 29 32 0 0 0 0 0 76 2 78 29 59 0 88 198 0
10:45 - 11:00| 3 0 33 36 0 0 0 0 0 81 4 85 28 63 0 91 212 0
11:00 - 11:15| 2 0 18 20 0 0 0 0 0 79 2 81 22 53 0 75 176 1
11:15 - 11:30| 2 0 25 27 0 0 0 0 0 88 2 90 25 61 0 86 203 0
11:30 - 11:45| 4 0 35 39 0 0 0 0 0 93 1 94 32 65 0 97 230 0
11:45 - 12:00| 4 0 55 59 0 0 0 0 0 96 3 99 48 82 0 130 288 0
12:00 - 12:15| 6 0 66 72 0 0 0 0 0 100 1 101 26 69 0 95 268 0
12:15 - 12:30| 5 0 43 48 0 0 0 0 0 90 6 96 34 91 0 125 269 0
12:30 - 12:45| 9 0 34 43 0 0 0 0 0 73 4 77 40 88 0 128 248 2
12:45 - 13:00| 9 0 48 57 0 0 0 0 0 98 4 102 39 90 0 129 288 0
13:00 - 13:15| 6 0 45 51 0 0 0 0 0 108 7 115 32 95 0 127 293 2
13:15 - 13:30| 5 0 38 43 0 0 0 0 0 80 6 86 28 86 0 114 243 0
13:30 - 13:145| 5 0 18 23 0 0 0 0 0 78 4 82 23 76 0 99 204 0
13:45 - 14:00| 4 0 35 39 0 0 0 0 0 85 5 90 32 79 0 111 240 0
14:00 - 14:15| 4 0 36 40 0 0 0 0 0 83 5 88 30 102 0 132 260 0
14:15 - 14:30| 3 0 34 37 0 0 0 0 0 54 3 57 36 77 0 113 207 0
14:30 - 14:45| 5 0 31 36 0 0 0 0 0 85 4 89 32 83 0 115 240 0
14:45 - 15:00| 6 0 34 40 0 0 0 0 0 99 5 104 32 73 0 105 249 0
15:00 - 15:15| 6 0 42 48 0 0 0 0 0 84 4 88 35 90 0 125 261 0
15:15 - 15:30| 10 0 37 47 0 0 0 0 0 84 3 87 40 70 0 110 244 0
15:30 - 15:45| 3 0 36 39 0 0 0 0 0 92 7 99 33 79 0 112 250 0
15:45 - 16:00| 7 0 30 37 0 0 0 0 0 101 3 104 41 83 0 124 265 0
16:00 - 16:15| 7 0 31 38 0 0 0 0 0 100 7 107 53 98 0 151 296 0
16:15 - 16:30| 3 0 37 40 0 0 0 0 0 112 5 117 42 93 0 135 292 1
16:30 - 16:45| 9 0 51 60 0 0 0 0 0 121 3 124 58 86 0 144 328 0
16:45 - 17:00| 6 0 40 46 0 0 0 0 0 119 6 125 64 91 0 155 326 1
17:00 - 17:15| 3 0 42 45 0 0 0 0 0 128 6 134 58 95 0 153 332 1
17:15 - 17:30| 2 0 36 38 0 0 0 0 0 114 11 125 60 79 0 139 302 0
17:30 - 17:45| 6 0 49 55 0 0 0 0 0 111 7 118 52 117 0 169 342 1
17:45 - 18:00| 4 0 33 37 0 0 0 0 0 117 8 125 74 107 0 181 343 0
18:00 - 18:15| 7 0 49 56 0 0 0 0 0 90 10 100 37 91 0 128 284 0
18:15 - 18:30| 2 0 40 42 0 0 0 0 0 94 7 101 48 107 0 155 298 0
18:30 - 18:45| 9 0 34 43 0 0 0 0 0 76 5 81 46 103 0 149 273 0
18:45 - 19:00| 1 0 33 34 0 0 0 0 0 75 9 84 46 97 0 143 261 0
TOTAL 230 0 2248 2478 O 0 0 0 0 4361 227 4588 |1649 3525 0 5174 | 12240 17
Trucks 0 0 5 5 0 0 0 0 0 6 0 6 5 12 0 17 28 0.2%
School Buses 1 0 2 3 0 0 0 0 0 27 1 28 0 35 0 35 66 0.5%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Harbison Blvd AT Parkridge Dr Date:  11/30/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
FROM 7:00 TO 15:00 FROM 17:00 TO 18:00
2248 0 230 160 O 15
1649 J L 227 244 J L 32
3525 —— 12240 +«—— 4361 398 — 1319 «—— 470
0 T r 0 0 ‘l r 0
0 0 0 0 0 0 PHF: 0.961
AM PEAK HOUR VOLUME (0:00-10:45) PM PEAK HOUR VOLUME (14:15-23:45)
FROM 7:30 TO 8:30 FROM 17:00 TO 18:00
533 0 21 160 O 15
20 J L 22 244 J L 32
188 — 1210 356 398 — 1319 Y 410
0 T r 0 0 ‘l r 0
0 0 0 PHF: 0.895 0 0 0 PHF: 0.961
MID-DAY PEAK HOUR VOLUME (11:00-14:00) OTHER HOUR VOLUME
FROM 12:15 TO 13:15 FROM 7:00 TO 8:00
170 O 29 3% 0 14
145 J L 21 4 J L 22
364 —> 1098 —— 369 169 —— 1020 — 382

.
T
.
T

]
"
1
"

(=)
10
(o)
(=)

PHF: 0.937 PHF: 0.754



SIGNAL WARRANT ANALYSIS

Harbison Blvd AT Parkridge Dr Date:  11/30/2016
Minor Street Volume, percent of total = 20.2%
Percent of Left Turns from Minor Street = 9.3%
Percent of Right Turns from Minor Street = 90.7%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
8135 / 600 = 136% 206.5 / 150 = 138%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 108% 110% 90% 115% 125% 142% 137% 134% 142% 176% 191% 157%
Minor St. 249% 304% 81% 99% 97% 147% 104% 102% 114% 123% 117% 117%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
8135 / 900 = 90% 206.5 / 75 = 275%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 72% 73% 60% 7% 84% 95% 92% 89% 94% 118% 127% 105%
Minor St. 497% 608% 163% 197% 193% 293% 208% 204% 228% 245% 233% 233%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 141% 176% 39% 60% 65% 118% 80% 75% 91% 142% 155% 110%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 17:00 - 18:00 Higher Volume Side Street Peak Hour: 7:30 - 8:30
Minor St. 75% Minor St. 127%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 1 1 0 2 1 2 2 0 0 1 2 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 12/1/2016
Major Rt:  Woodcross Dr Minor Rt:  Fernandina Rd-Wendy's/Hotel

* Not on State System * Not on State System
Day of Week: Thursday Weather: Clear Office: Short Counts IMS
Type of Control: Stop Sign Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 8900 (Calc)
Number of Lanes (major st)* 1 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Woodcross Dr From S Woodcross Dr From E Fernandina Rd-Wend | From W Fernandina Rd-Wend | Total |Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00- 7:15| O 0 12 12 1 0 0 1 0 31 0 31 2 10 19 31 75 0
7:15- 7:30| O 0 7 2 0 0 2 2 35 1 38 1 17 48 66 113 0
7:30 - 745 0 0 7 3 0 0 3 4 35 0 39 1 30 95 126 175 0
7:45- 800 1 1 6 8 8 1 1 10 0 22 0 22 1 34 94 129 169 0
8:00 - 8:15| 0 2 11 13 4 0 0 4 0 34 1 35 1 34 108 143 195 0
8:15- 8:30| 0 0 3 3 8 0 0 0 22 0 22 3 32 82 117 150 0
8:30 - 845| 0 0 3 3 15 0 0 15 0 32 0 32 1 37 48 86 136 1
8:45- 9:00| O 0 2 2 12 0 0 12 1 36 0 37 4 31 33 68 119 0
9:00 - 9:15| O 1 5 6 14 0 0 14 1 39 4 44 2 32 11 45 109 0
9:15 - 9:30| 4 1 3 8 17 0 0 17 1 42 0 43 3 44 17 64 132 0
9:30 - 9:145| 0 0 2 2 8 1 0 9 0 32 0 32 1 38 18 57 100 0
9:45 - 10:00| O 0 3 3 15 1 1 17 1 46 0 47 2 31 16 49 116 0
10:00 - 10:15| 2 0 3 5 11 0 0 11 2 35 0 37 2 31 15 48 101 0
10:15 - 10:30| O 0 4 4 16 0 0 16 0 45 0 45 3 29 9 41 106 0
10:30 - 10:45| O 0 1 1 11 2 0 13 0 35 0 35 1 38 11 50 99 0
10:45 - 11:00| 1 0 2 3 19 1 0 20 1 48 1 50 4 43 25 72 145 0
11:00 - 11:15| 2 0 5 7 16 0 0 16 0 29 2 31 8 52 19 79 133 0
11:15 - 11:30| 1 1 9 11 | 22 1 1 24 0 48 2 50 8 48 12 68 153 0
11:30 - 11:45| 2 1 9 12 | 18 1 1 20 0 56 7 63 8 36 19 63 158 0
11:45 - 12:00| 3 0 12 15 | 22 1 1 24 0 50 4 54 6 63 22 91 184 0
12:00 - 12:15| 2 3 9 14 | 26 5 0 31 0 55 7 62 8 48 32 88 195 0
12:15 - 12:30| 4 2 21 27 ] 30 2 1 33 0 37 2 39 24 52 30 106 205 2
12:30 - 12:45| 5 5 18 28 | 32 3 0 35 0 44 8 52 16 45 27 88 203 1
12:45 - 13:00| 8 3 13 24 | 39 4 0 43 1 37 4 42 13 42 23 78 187 0
13:00 - 13:15| 6 4 16 26 | 27 2 0 29 0 51 13 64 16 52 28 96 215 0
13:15 - 13:30| 3 2 17 22 | 24 5 2 31 0 48 6 54 4 53 31 88 195 0
13:30 - 13:45| 1 2 16 19 | 29 5 1 35 0 40 3 43 8 37 20 65 162 0
13:45 - 14:00| 2 6 6 14 | 18 3 0 21 3 46 3 52 8 37 10 55 142 0
14:00 - 14:15| 2 4 12 18 | 30 1 1 32 1 47 3 51 6 46 11 63 164 0
14:15 - 14:30| 3 2 14 | 24 4 2 30 2 43 4 49 9 51 27 87 180 0
14:30 - 14:45| 1 0 10 | 17 2 1 20 1 35 3 39 6 29 10 45 114 0
14:45 - 15:00| 2 0 8 15 1 1 17 1 30 4 35 1 36 11 48 108 0
15:00 - 15:15| 3 0 11 | 32 1 1 34 2 51 5 58 11 53 14 78 181 0
15:15 - 15:30| 5 0 14 19 | 24 0 0 24 0 42 3 45 11 44 23 78 166 0
15:30 - 15:45| O 0 10 10 | 30 4 0 34 0 52 1 53 7 34 20 61 158 0
15:45 - 16:00| 1 1 12 14 | 24 0 1 25 0 39 1 40 17 53 21 91 170 0
16:00 - 16:15| 3 1 15 19 | 35 2 1 38 1 36 5 42 12 47 19 78 177 0
16:15 - 16:30| 3 2 18 23| 28 3 5 36 3 38 2 43 13 49 22 84 186 0
16:30 - 16:45| 5 1 5 11 | 33 3 1 37 2 71 2 75 13 45 20 78 201 1
16:45 - 17:00| 4 0 12 16 | 48 1 1 50 1 40 5 46 15 52 18 85 197 3
17:00 - 17:15| 3 0 14 17 | 56 3 1 60 3 62 0 65 9 48 26 83 225 3
17:15 - 17:30| 2 0 12 14 | 68 6 3 77 1 57 7 65 13 42 27 82 238 1
17:30 - 17:45| 5 3 13 21| 63 2 3 68 1 60 2 63 8 41 24 73 225 0
17:45 - 18:00| 3 0 13 16 | 54 0 1 55 4 44 4 52 13 51 15 79 202 0
18:00 - 18:15| 1 0 14 15 | 42 1 0 43 1 47 1 49 7 45 17 69 176 0
18:15 - 18:30| 2 1 13 16 | 42 2 0 44 0 35 2 37 12 37 15 64 161 2
18:30 - 18:45| 4 1 13 18 | 39 5 1 45 2 31 2 35 11 46 16 73 171 3
18:45 - 19:00| 4 0 14 18 | 27 4 0 31 0 43 0 43 8 36 12 56 148 0
TOTAL 103 50 461 6141198 83 33 1314| 43 2013 124 2180 | 361 1961 1290 3612 | 7720 17
Trucks 1 0 2 3 6 0 0 6 0 5 0 5 2 5 8 15 29 0.4%
School Buses 0 0 0 0 0 0 0 0 0 5 0 5 0 5 3 8 13 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Woodcross Dr AT Fernandina Rd-Wendy's/Hotel

12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00

461 50 103
- l L.

1961 —

1290 —l

1198 83 3

AM PEAK HOUR VOLUME (0:00-10:45)
FROM 7:30 TO 8:30

27 3 1
6 J L 1
30 — 689 ' 113
) [
23 1 1 PHF: 0.883

MID-DAY PEAK HOUR VOLUME (11:00-14:00)
FROM 12:15 TO 13:15

68 14 23

<_Il|_.

PHF: 0.942

Date:

OVERALL PEAK HOUR VOLUME
FROM 17:00 TO 18:00

2 3 13

12/1/2016

43 J L 13
182 — 890 223
92 ‘l r 9
241 11 8 PHF: 0.935
PM PEAK HOUR VOLUME (14:15-23:45)
FROM 17:00 TO 18:00
52 3 13
43 J L 13
182 > 890 ‘ 223
92 ‘l r 9
241 11 8 PHF: 0.935
OTHER HOUR VOLUME
FROM 7:00 TO 8:00
32 1 1
5 J L 1
o1 > 532 y 123
256 ‘l r 6
14 1 1 PHF: 0.760



SIGNAL WARRANT ANALYSIS

Woodcross Dr AT Fernandina Rd-Wendy's/Hotel Date:  12/1/2016
Minor Street Volume, percent of total = 75.0%
Percent of Left Turns from Minor Street = 7.0%
Percent of Right Turns from Minor Street = 24.4%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
160.7 / 500 = 32% 301.0 / 150 = 201%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 10% 12% 15% 15% 26% 47% 39% 30% 34% 46% 66% 46%
Minor St. 235% 276% 143% 141% 201% 240% 203% 162% 205% 217% 211% 175%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
160.7 / 750 = 21% 301.0 / 75 = 401%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 7% 8% 10% 10% 17% 31% 26% 20% 23% 31% 44% 31%
Minor St. 469% 552% 287% 281% 401% 480% 405% 324% 411% 433% 423% 349%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is not met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 69% 82% 44% 43% 66% 91% 73% 54% 71% 82% 92% 66%

Warrant No. 3 - Peak Hour is not met

Percent of warrant Percent of warrant
Overall Peak Hour: 17:00 - 18:00 Higher Volume Side Street Peak Hour: 7:30 - 8:30
Minor St. 60% Minor St. 71%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 0 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City:  Columbia Date: 12/2/2016
Major Rt: ~ Harbison Blvd Minor Rt: Saturn Pkwy

* Not on State System * Not on State System
Day of Week: Friday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 31850 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Harbison Blvd From S Harbison Blvd From E Saturn Pkwy From W Saturn Pkwy Total (Total
LT STR RT TOT LT STR RT TOT | LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00 - 7:15| 23 137 0 160 0 126 3 129 0 0 9 9 0 0 0 0 298 0
7:15- 7:30| 14 163 0 177 0 158 5 163 0 0 16 16 0 0 0 0 356 0
7:30 - T7:45| 21 204 0 225 0 188 [ 194 0 0 13 13 0 0 0 0 432 3
7:45 - 8:00| 26 217 0 243 0 180 5 185 0 0 12 12 0 0 0 0 440 0
8:00 - 8:15| 37 181 0 218 0 189 5 194 0 0 12 12 0 0 0 0 424 0
8:15 - 8:30| 30 188 0 218 0 159 5 164 0 0 19 19 0 0 0 0 401 0
8:30 - 8:145| 27 187 0 214 0 156 3 159 0 0 23 23 0 0 0 0 396 0
8:45 - 9:00| 23 232 0 255 0 142 7 149 0 0 24 24 0 0 0 0 428 1
9:00 - 9:15| 31 211 0 242 0 144 12 156 0 0 14 14 0 0 0 0 412 0
9:15 - 9:30| 39 280 0 319 0 180 9 189 0 0 25 25 0 0 0 0 533 0
9:30 - 9:45| 39 282 0 321 0 163 17 180 0 0 34 34 0 0 0 0 535 0
9:45 - 10:00| 49 340 0 389 0 180 9 189 0 0 18 18 0 0 0 0 596 0
10:00 - 10:15| 56 295 0 351 0 159 14 173 0 0 49 49 0 0 0 0 573 1
10:15 - 10:30| 56 307 0 363 0 198 19 217 0 0 43 43 0 0 0 0 623 0
10:30 - 10:45| 46 308 0 354 0 267 21 288 0 0 42 42 0 0 0 0 684 0
10:45 - 11:00| 48 358 0 406 0 227 16 243 0 0 52 52 0 0 0 0 701 1
11:00 - 11:15| 53 329 0 382 0 0 30 30 0 0 46 46 0 0 0 0 458 0
11:15 - 11:30| 52 344 0 396 0 255 17 272 0 0 58 58 0 0 0 0 726 0
11:30 - 11:45| 59 363 0 422 0 298 13 311 0 0 45 45 0 0 0 0 778 0
11:45 - 12:00| 51 382 0 433 0 289 17 306 0 0 51 51 0 0 0 0 790 0
12:00 - 12:15| 64 371 0 435 0 296 24 320 0 0 52 52 0 0 0 0 807 0
12:15 - 12:30| 62 298 0 360 0 236 9 245 0 0 47 47 0 0 0 0 652 0
12:30 - 12:45| 22 301 0 323 0 325 7 332 0 0 31 31 0 0 0 0 686 0
12:45 - 13:00| 34 359 0 393 0 327 15 342 0 0 36 36 0 0 0 0 771 0
13:00 - 13:15| 31 329 0 360 0 324 12 336 0 0 42 42 0 0 0 0 738 0
13:15 - 13:30| 40 312 0 352 0 308 10 318 0 0 31 31 0 0 0 0 701 0
13:30 - 13:45| 41 310 0 351 0 289 11 300 0 0 44 44 0 0 0 0 695 0
13:45 - 14:00| 52 292 0 344 0 321 15 336 0 0 46 46 0 0 0 0 726 0
14:00 - 14:15| 54 311 0 365 0 316 23 339 0 0 50 50 0 0 0 0 754 1
14:15 - 14:30| 50 315 0 365 0 416 20 436 0 0 59 59 0 0 0 0 860 0
14:30 - 14:45| 57 274 0 331 0 372 21 393 0 0 72 72 0 0 0 0 796 0
14:45 - 15:00| 47 294 0 341 0 333 24 357 0 0 49 49 0 0 0 0 747 0
15:00 - 15:15| 72 261 0 333 0 364 15 379 0 0 70 70 0 0 0 0 782 0
15:15 - 15:30| 60 214 0 274 0 348 23 371 0 0 70 70 0 0 0 0 715 0
15:30 - 15:45| 49 288 0 337 0 362 22 384 0 0 61 61 0 0 0 0 782 1
15:45 - 16:00| 55 306 0 361 0 358 20 378 0 0 62 62 0 0 0 0 801 0
16:00 - 16:15| 63 271 0 334 0 324 9 333 0 0 61 61 0 0 0 0 728 0
16:15 - 16:30| 60 244 0 304 0 346 12 358 0 0 75 75 0 0 0 0 737 0
16:30 - 16:45| 54 314 0 368 0 353 10 363 0 0 66 66 0 0 0 0 797 0
16:45 - 17:00| 67 279 0 346 0 325 15 340 0 0 77 77 0 0 0 0 763 1
17:00 - 17:15| 53 299 0 352 0 267 12 279 0 0 59 59 0 0 0 0 690 0
17:15 - 17:30| 54 282 0 336 0 341 10 351 0 0 49 49 0 0 0 0 736 1
17:30 - 17:45| 50 293 0 343 0 296 9 305 0 0 46 46 0 0 0 0 694 0
17:45 - 18:00| 84 253 0 337 0 289 6 295 0 0 72 72 0 0 0 0 704 0
18:00 - 18:15| 56 250 0 306 0 307 15 322 0 0 53 53 0 0 0 0 681 4
18:15 - 18:30| 58 248 0 306 0 298 16 314 0 0 52 52 0 0 0 0 672 0
18:30 - 18:45| 71 251 0 322 0 278 13 291 0 0 61 61 0 0 0 0 674 0
18:45 - 19:00| 27 264 0 291 0 261 10 271 0 0 55 55 0 0 0 0 617 0
TOTAL 2267 13391 0 15658 | O 12638 641 13279] O 0 2153 2153 0 0 0 0 31090| 14
Trucks 19 39 0 58 0 41 2 43 0 0 15 15 0 0 0 0 116  0.4%
School Buses 4 35 0 39 0 35 0 35 0 0 4 4 0 0 0 0 78 0.3%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Harbison Blvd AT Saturn Pkwy

12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00

0 13391 2267

| l N
QJ LM
Q — 31090 0
Q_l FQ

1 "

0 12638 641

AM PEAK HOUR VOLUME (0:00-10:45)
FROM 9:45 TO 10:45

0 1250 207

<_|ll_>

QO — 2476 —

10

.
T

0 804 63 PHF: 0.905

MID-DAY PEAK HOUR VOLUME (11:00-14:00)
FROM 11:15 TO 12:15

0 1460 226

<_Il|_.

| [

0
0 — 3101 0
0 _l r 0
0 1138 71 PHF: 0.961

10 10

10

10 10

10

10 10
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Date:

12/2/2016

OVERALL PEAK HOUR VOLUME
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-
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PM PEAK HOUR VOLUME (14:15-23:45)
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SIGNAL WARRANT ANALYSIS

Harbison Blvd AT Saturn Pkwy Date:  12/2/2016
Minor Street Volume, percent of total = 6.9%
Percent of Left Turns from Minor Street = 0.0%
Percent of Right Turns from Minor Street = 100.0%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
24114 | 600 = 402% 179.4 / 150 = 120%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 246% 262% 331% 399% 425% 458% 450% 488% 470% 458% 433% 404%
Minor St. 33% 52% 61% 124% 133% 111% 109% 153% 175% 186% 151% 147%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
24114 / 900 = 268% 1794 | 75 = 239%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 164% 175% 221% 266% 284% 306% 300% 325% 313% 305% 289% 269%
Minor St. 67% 104% 121% 248% 267% 221% 217% 307% 351% 372% 301% 295%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 63% 98% 114% 233% 250% 208% 204% 288% 329% 349% 283% 276%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 14:15 - 15:15 Higher Volume Side Street Peak Hour: 16:00 - 17:00
Minor St. 250% Minor St. 279%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 2 1 0 2 0 0 0 1 1 0 1 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City:  Columbia Date: 11/21/2016
Major Rt: ~ Harbison Blvd Minor Rt: Columbiana Cir-Park Terrace Dr

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 39140 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 2

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Harbison Blvd From S Harbison Blvd From E Columbiana Cir-Par From W Columbiana Cir-Par Total (Total
LT STR RT TOT LT STR RT TOT | LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00 - 7:15| 24 93 12 129 2 110 14 126 13 0 2 15 1 1 1 3 273 0
7:15 - 7:30| 13 115 16 144 3 143 20 166 | 31 3 8 42 0 1 0 1 353 0
7:30 - T7:45| 21 137 15 173 5 169 39 213 | 26 2 9 37 9 3 1 13 436 7
7:45 - 8:00| 21 141 15 177 6 182 41 229 | 26 9 16 51 7 5 1 13 470 1
8:00 - 8:15| 15 148 15 178 1 135 35 171 13 3 8 24 1 3 1 5 378 2
8:15 - 8:30| 28 116 19 163 3 158 53 214 | 28 4 11 43 3 2 5 10 430 1
8:30 - 8:45| 33 114 22 169 7 125 30 162 | 21 9 11 41 4 3 3 10 382 8
8:45 - 9:00| 26 136 47 209 5 122 33 160 | 41 7 20 68 7 6 4 17 454 5
9:00 - 9:15| 23 136 28 187 9 121 35 165 | 41 13 17 71 9 3 8 20 443 0
9:15 - 9:30| 29 160 0 189 6 128 39 173 | 30 5 9 44 15 5 11 31 437 0
9:30 - 9:45| 16 152 0 168 11 162 39 212 1 41 12 26 79 7 4 10 21 480 1
9:45 - 10:00| 28 171 100 299 9 121 52 182 | 45 22 23 90 24 6 13 43 614 1
10:00 - 10:15| 24 168 14 206 20 162 29 211 | 47 17 39 103 15 8 5 28 548 0
10:15 - 10:30| 24 154 50 228 15 152 48 215 |1 58 24 24 106 27 11 14 52 601 1
10:30 - 10:45| 30 175 75 280 17 170 45 232 | 58 14 27 99 36 12 15 63 674 0
10:45 - 11:00| 31 215 86 332 17 171 49 237 1| 54 19 31 104 35 16 19 70 743 4
11:00 - 11:15| 35 210 114 359 19 0 36 55 53 24 41 118 30 11 20 61 593 0
11:15 - 11:30| 41 223 93 357 29 193 33 255 1 50 21 40 111 34 26 22 82 805 2
11:30 - 11:45| 33 197 86 316 24 229 40 293 | 82 27 29 138 48 10 28 86 833 0
11:45 - 12:00| 43 253 111 407 21 201 41 263 | 78 27 37 142 44 18 19 81 893 5
12:00 - 12:15| 10 277 109 396 16 202 58 276 | 79 21 47 147 72 21 19 112 931 2
12:15 - 12:30| 29 254 129 412 24 247 55 326 | 74 33 41 148 58 21 22 101 987 4
12:30 - 12:45| 39 238 103 380 22 234 43 299 | 76 31 48 155 76 18 43 137 971 1
12:45 - 13:00| 51 221 124 396 21 248 37 306 | 69 34 55 158 79 30 36 145 | 1005 1
13:00 - 13:15| 19 219 88 326 13 275 69 357 | 72 38 28 138 70 29 31 130 951 0
13:15 - 13:30| 28 196 75 299 19 307 34 360 | 60 37 58 155 62 31 35 128 942 0
13:30 - 13:45| 42 221 99 362 22 239 49 310 | 80 16 56 152 71 29 21 121 945 0
13:45 - 14:00| 29 203 89 321 21 242 53 316 | 75 32 59 166 74 28 27 129 932 2
14:00 - 14:15| 21 199 92 312 19 262 53 334 | 68 24 69 161 75 27 33 135 942 1
14:15 - 14:30| 36 203 94 333 24 254 59 337 | 71 35 55 161 64 23 34 121 952 2
14:30 - 14:45| 24 166 83 273 22 268 50 340 | 70 20 43 133 75 21 24 120 866 2
14:45 - 15:00| 29 193 66 288 22 243 52 317 | 63 23 49 135 66 29 31 126 866 0
15:00 - 15:15| 26 151 55 232 30 261 50 341 | 58 25 50 133 63 25 28 116 822 1
15:15 - 15:30| 17 127 0 144 17 223 44 284 | 65 34 38 137 75 23 17 115 680 1
15:30 - 15:45| 28 175 68 271 17 211 59 287 | 67 27 36 130 63 22 25 110 798 1
15:45 - 16:00| 43 174 64 281 47 206 48 301 | 57 30 58 145 62 13 27 102 829 5
16:00 - 16:15| 31 243 91 365 16 238 43 297 | 71 33 42 146 74 21 21 116 924 6
16:15 - 16:30| 24 210 97 331 17 227 48 292 | 77 11 59 147 60 17 26 103 873 3
16:30 - 16:45| 34 232 88 354 26 231 37 294 | 68 24 45 137 57 16 33 106 891 0
16:45 - 17:00| 37 209 85 331 23 184 38 245 175 25 35 135 65 26 17 108 819 0
17:00 - 17:15| 23 228 73 324 14 253 61 328 | 54 28 54 136 81 16 20 117 905 1
17:15 - 17:30| 41 221 71 333 16 227 48 291 | 68 22 66 156 59 15 31 105 885 1
17:30 - 17:45| 31 204 75 310 12 210 43 265 | 77 27 45 149 68 24 20 112 836 1
17:45 - 18:00| 24 207 79 310 18 192 61 271 | 74 27 40 141 48 11 12 71 793 1
18:00 - 18:15| 30 212 86 328 13 239 55 307 | 57 21 51 129 77 13 13 103 867 1
18:15 - 18:30| 36 216 76 328 17 184 42 243 | 71 27 53 151 89 17 18 124 846 0
18:30 - 18:45| 35 228 89 352 12 203 39 254 1 70 26 43 139 67 22 30 119 864 0
18:45 - 19:00| 30 195 66 291 12 214 55 281 | 60 18 41 119 47 10 19 76 767 0
TOTAL 1385 9036 3232 13653 | 781 9478 2134 12393|2762 1011 1792 5565 |2253 752 913 3918 |35529| 75
Trucks 17 97 24 138 3 79 8 90 18 7 16 41 15 4 6 25 294  0.8%
School Buses 0 18 0 18 16 0 4 20 5 0 12 17 1 1 0 2 57 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Harbison Blvd AT Columbiana Cir-Park Terrace Dr

12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00

3232 9036 1385
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MID-DAY PEAK HOUR VOLUME (11:00-14:00)
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SIGNAL WARRANT ANALYSIS

Harbison Blvd AT Columbiana Cir-Park Terrace Dr Date:  11/21/2016
Minor Street Volume, percent of total = 26.7%
Percent of Left Turns from Minor Street = 52.9%
Percent of Right Turns from Minor Street = 28.5%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
21705 / 600 = 362% 463.8 / 200 = 232%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 226% 238% 263% 324% 384% 465% 442% 422% 357% 418% 405% 397%
Minor St. 73% 88% 142% 206% 255% 304% 306% 295% 273% 283% 291% 269%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
21705 / 900 = 241% 463.8 / 100 = 464%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 151% 158% 175% 216% 256% 310% 295% 282% 238% 279% 270% 265%
Minor St. 145% 176% 284% 412% 509% 608% 611% 590% 545% 565% 582% 538%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 126% 153% 247% 358% 443% 529% 531% 513% 474% 491% 506% 468%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 12:15 - 13:15 Higher Volume Side Street Peak Hour: 13:30 - 14:30
Minor St. 399% Minor St. 427%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 4 9 2 5 6 8 1 5 3 4 4 1

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City:  Columbia Date: 11/22/2016
Major Rt: ~ Harbison Blvd Minor Rt: Columbiana Dr-Chick Fil A

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 34400 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 2

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Harbison Blvd From S Harbison Blvd From E Columbiana Dr-Chic | From W Columbiana Dr-Chic | Total |Total
LT STR RT TOT LT STR RT TOT | LT STR RT TOT LT STR RT TOT Vol _|Peds

7:.00 - 7:15| 13 66 26 105 7 59 9 75 2 2 16 20 46 5 19 70 270 0
7:15- 7:30 14 89 50 153 13 78 12 103 3 5 16 24 79 3 32 114 | 394 0
730 - 745 7 99 44 150 11 78 8 97 9 3 14 26 117 5 37 159 | 432 1
745- 800f 11 138 44 193 10 108 14 132 6 2 23 31 105 9 53 167 | 523 1
8.00 - 8:15( 13 123 17 153 25 85 11 121 5 3 20 28 74 6 48 128 | 430 1
8:15- 830[ 20 100 32 152 13 104 7 124 4 5 24 33 87 9 43 139 | 448 1
8:30 - 8:45| 15 71 40 126 8 84 2 94 6 2 18 26 62 9 37 108 | 354 2
845- 9:.00f 13 121 48 182 10 88 8 106 7 5 18 30 54 6 36 96 414 3
9:.00 - 9:15| 12 125 39 176 11 81 7 99 4 5 14 23 68 2 39 109 | 407 2
9:15- 9:30( 21 141 0 162 19 115 6 140 5 1 14 20 73 4 36 113 | 435 5
9:30 - 9:45( 13 144 0 157 25 140 9 174 7 3 20 30 49 11 52 112 | 473 0
9:45 - 10:00f 19 153 47 219 34 121 6 161 8 10 20 38 60 11 54 125 | 543 0
10:00 - 10:15| 17 146 57 220 38 145 14 197 | 10 12 15 37 55 4 63 122 | 576 2
10:15 - 10:30f 11 159 57 227 42 149 12 203 7 3 16 26 67 5 47 119 | 575 0
10:30 - 10:45| 12 169 65 246 38 161 5 204 6 3 19 28 71 6 72 149 | 627 2
10:45 - 11:00| 15 200 67 282 45 167 11 223 6 2 23 31 77 4 58 139 | 675 1
11:00 - 11:15| 11 220 57 288 44 0 12 56 7 4 17 28 75 5 55 135 | 507 0
11:15- 11:30| 18 208 57 283 51 198 14 263 4 10 18 32 63 5 60 128 | 706 0
11:30 - 11:45| 21 227 70 318 49 214 16 279 6 3 21 30 78 1 83 162 | 789 2
11:45 - 12:00| 13 239 74 326 53 184 16 253 3 4 30 37 81 6 85 172 | 788 0
12:00 - 12:15| 20 256 69 345 65 171 22 258 7 6 29 42 89 7 89 185 | 830 1
12:15 - 12:30| 17 251 80 348 60 243 17 320 8 8 22 38 91 4 75 170 | 876 0
12:30 - 12:45| 22 253 65 340 63 203 12 278 8 6 19 33 94 6 87 187 | 838 2
12:45 - 13:.00| 13 244 70 327 60 213 25 208 | 11 5 20 36 77 7 91 175 | 836 0
13:00 - 13:15| 14 236 51 301 67 265 16 348 7 5 25 37 96 6 102 204 | 890 1
13:15- 13:30| 14 215 62 291 56 261 8 325 | 11 7 30 48 81 7 103 191 | 855 0
13:30 - 13:45| 18 224 70 312 61 218 18 297 | 10 2 26 38 80 2 83 165 | 812 1
13:45 - 14.00| 12 227 71 310 55 219 17 291 4 2 24 30 90 5 8l 176 | 807 2
14:.00 - 14:15| 20 296 70 386 65 225 12 302 | 12 7 21 40 87 4 65 156 | 884 3
14:15 - 14:30| 14 220 83 317 63 246 16 325 | 12 6 23 41 80 5 57 142 | 825 0
14:30 - 14:45| 15 200 64 279 64 233 16 313 6 5 27 38 93 4 78 175 | 805 0
14:45 - 15.00| 10 219 48 277 55 215 18 288 7 6 22 35 97 5 89 191 | 791 2
15:.00 - 15:15| 9 158 59 226 48 239 13 300 6 1 24 31 87 4 85 176 | 733 0
15:15 - 15:30| 8 149 0 157 54 215 10 279 7 7 17 31 71 8 63 142 | 609 0
15:30 - 15:45| 13 181 68 262 49 201 10 260 7 3 14 24 83 5 60 148 | 694 3
15:45 - 16:00| 5 174 55 234 52 236 9 297 1 3 20 24 79 4 79 162 | 717 0
16:00 - 16:15| 7 237 86 330 50 209 16 275 8 4 11 23 88 3 75 166 | 794 0
16:15 - 16:30| 12 209 96 317 56 239 13 308 3 5 18 26 65 1 65 131 | 782 3
16:30 - 16:45| 10 210 89 309 62 212 8 282 3 6 10 19 73 4 79 156 | 766 1
16:45 - 17:.00| 4 199 94 297 62 186 11 259 6 3 16 25 76 4 66 146 | 727 0
17.00 - 17:15| 7 222 81 310 56 237 9 302 2 5 14 21 82 6 65 153 | 786 1
17:15- 17:30| 14 198 90 302 68 206 7 281 4 1 14 19 73 3 73 149 | 751 4
17:30 - 17:45| 12 210 93 315 45 204 20 269 4 4 20 28 76 1 61 138 | 750 0
17:45 - 18:.00| 9 192 91 292 52 184 8 244 0 5 17 22 71 2 82 155 | 713 0
18:00 - 18:15| 11 186 87 284 61 255 18 334 6 5 18 29 82 6 70 158 | 805 0
18:15 - 18:30( 18 183 108 309 53 187 9 249 4 1 22 27 66 6 76 148 | 733 0
18:30 - 18:45| 16 222 94 332 49 176 11 236 3 4 20 27 88 2 74 164 | 759 0
18:45 - 19:00f 9 176 80 265 50 179 9 238 3 6 17 26 78 5 78 161 | 690 0

TOTAL 642 8885 2965 12492 |2147 8436 577 11160| 285 215 936 1436 |3734 242 3160 7136 |32224

N
by

Trucks 2 80 37 119 11 49 1 61 0 1 3 4 21 0 22 43 227  0.7%
School Buses 0 20 14 34 1 12 0 13 0 0 0 0 10 0 12 22 69 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Harbison Blvd AT Columbiana Dr-Chick Fil A Date: 11/22/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
FROM 7:00 TO 15:00 FROM 12:15 TO 13:15
2965 8885 642 266 984 66
3734 J L 936 358 J L 86
242 — 32224 215 23 — 3440 — 24
3160 T r 285 355 T r 34
2147 8436 577 250 924 70 PHF: 0.966
AM PEAK HOUR VOLUME (0:00-10:45) PM PEAK HOUR VOLUME (14:15-23:45)
FROM 9:45 TO 10:45 FROM 14:15 TO 15:15
226 627 39 254 797 48
253 J L 70 357 J L 96
26 —— 2321 < 28 18 —— 3154 < 18
236 T r 31 309 ‘l r 31
152 576 37 PHF: 0.925 230 933 63 PHF: 0.956
MID-DAY PEAK HOUR VOLUME (11:00-14:00) OTHER HOUR VOLUME
FROM 12:15 TO 13:15 FROM 7:00 TO 8:.00
266 984 66 164 392 45
358 J L 86 347 J L 69
23— 3440 — 24 2 — 1619 — 12
355 T r 34 141 T r 20
250 24 7 PHF. 0.966 41 323 43 PHF: 0.774



SIGNAL WARRANT ANALYSIS

Harbison Blvd AT Columbiana Dr-Chick Fil A Date:  11/22/2016
Minor Street Volume, percent of total = 26.6%
Percent of Left Turns from Minor Street = 46.9%
Percent of Right Turns from Minor Street = 47.8%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
19710 / 600 = 329% 594.7 | 200 = 297%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 168% 176% 215% 300% 344% 419% 413% 415% 336% 396% 386% 375%
Minor St. 255% 236% 230% 265% 299% 359% 368% 332% 314% 300% 298% 316%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1971.0 / 900 = 219% 594.7 | 100 = 595%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 112% 118% 143% 200% 230% 279% 275% 276% 224% 264% 257% 250%
Minor St. 510% 471% 459% 529% 597% 717% 736% 664% 628% 599% 595% 631%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 267% 271% 399% 460% 519% 623% 640% 577% 546% 521% 517% 549%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 12:15 - 13:15 Higher Volume Side Street Peak Hour: 12:30 - 13:30
Minor St. 491% Minor St. 505%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 1 2 0 0 2 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City:  Columbia Date: 11/21/2016
Major Rt: ~ Harbison Blvd Minor Rt: Rooms 2 Go-Pier 1 DW's

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 28160 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Harbison Blvd From S Harbison Blvd From E Rooms 2 Go-Pier 1 From W Rooms 2 Go-Pier 1 Total (Total
LT STR RT TOT LT STR RT TOT | LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00 - T7:15| 1 83 0 84 0 72 2 74 3 0 0 3 0 0 0 0 161 0
7:15- 7:30| 3 107 0 110 0 89 4 93 0 0 1 1 0 0 1 1 205 0
7:30 - T7:45| 2 128 1 131 0 90 4 94 1 0 1 2 0 0 0 0 227 0
7:45 - 8:.00| 2 159 1 162 2 118 9 129 2 0 2 4 0 0 1 1 296 0
8:00 - 815/ 1 143 1 145 4 105 3 112 3 0 6 9 0 0 0 0 266 0
8:15- 8:30| 3 120 0 123 0 104 1 105 2 0 3 5 0 0 0 0 233 0
8:30 - 845 1 103 0 104 1 79 6 86 3 0 1 4 0 0 1 1 195 0
8:45- 9:00| 7 123 1 131 0 101 10 111 1 0 1 2 0 0 0 0 244 0
9:00 - 9:15| 9 140 3 152 7 88 16 111 8 0 3 11 0 0 2 2 276 0
9:15 - 9:30| 17 130 0 147 3 111 24 138 8 2 11 21 2 1 1 4 310 0
9:30 - 9:45| 11 167 0 178 4 139 18 161 11 2 11 24 3 1 4 8 371 0
9:45 - 10:00| 13 159 2 174 7 129 16 152 7 2 10 19 2 1 3 6 351 0
10:00 - 10:15| 23 162 1 186 8 150 18 176 11 0 17 28 3 0 1 4 394 0
10:15 - 10:30| 25 150 2 177 8 177 25 210 18 5 13 36 3 3 4 10 433 0
10:30 - 10:45| 23 171 6 200 10 152 29 191 18 1 19 38 5 1 8 14 443 0
10:45 - 11:00| 25 199 2 226 6 184 32 222 | 25 2 17 44 5 1 10 16 508 0
11:00 - 11:15| 31 197 5 233 7 0 42 49 25 2 15 42 5 2 8 15 339 0
11:15 - 11:30| 37 186 2 225 11 214 30 255 | 24 5 21 50 9 5 10 24 554 0
11:30 - 11:45| 36 223 3 262 18 208 36 262 | 35 1 30 66 3 4 7 14 604 0
11:45 - 12:00| 48 236 1 285 23 193 31 247 | 27 4 29 60 1 4 11 16 608 0
12:00 - 12:15| 50 258 4 312 10 212 35 257 | 26 5 29 60 3 2 20 25 654 0
12:15 - 12:30| 53 264 6 323 20 209 43 272 | 26 3 46 75 9 3 15 27 697 0
12:30 - 12:45| 36 244 0 280 19 233 42 294 | 33 3 35 71 13 4 20 37 682 0
12:45 - 13:00| 56 248 2 306 16 219 49 284 | 42 7 46 95 7 1 24 32 717 0
13:00 - 13:15| 48 265 4 317 12 223 31 266 | 38 8 47 93 12 1 26 39 715 0
13:15 - 13:30| 47 251 5 303 13 221 39 273 | 33 4 62 99 13 4 10 27 702 0
13:30 - 13:45| 37 237 4 278 15 237 29 281 | 36 4 44 84 5 4 18 27 670 1
13:45 - 14:00| 32 229 9 270 12 176 41 229 | 35 6 38 79 10 3 16 29 607 0
14:00 - 14:15| 38 202 3 243 17 218 35 270 | 30 7 40 77 5 3 27 35 625 0
14:15 - 14:30| 36 212 6 254 16 194 33 243 | 32 3 53 88 9 4 19 32 617 0
14:30 - 14:45| 26 206 4 236 17 224 28 269 | 24 1 42 67 7 1 14 22 594 0
14:45 - 15:00| 31 259 0 290 13 205 32 250 | 24 1 36 61 7 2 14 23 624 0
15:00 - 15:15| 15 203 4 222 19 211 35 265 | 32 3 23 58 5 0 13 18 563 0
15:15 - 15:30| 24 156 0 180 10 202 22 234 |1 20 2 36 58 9 3 5 17 489 0
15:30 - 15:45| 27 197 1 225 15 201 19 235 | 21 7 32 60 6 0 12 18 538 1
15:45 - 16:00| 35 195 2 232 13 205 25 243 19 1 38 58 6 4 14 24 557 0
16:00 - 16:15| 30 228 4 262 14 207 33 254 | 27 1 26 54 9 5 5 19 589 0
16:15 - 16:30| 30 218 1 249 14 204 37 255 18 3 42 63 5 4 13 22 589 0
16:30 - 16:45| 26 216 4 246 6 218 27 251 | 27 4 33 64 3 2 12 17 578 0
16:45 - 17:00| 19 219 1 239 14 184 28 226 | 37 1 30 68 6 2 10 18 551 1
17:00 - 17:15| 21 224 1 246 6 226 33 265 | 26 2 26 54 7 2 10 19 584 0
17:15 - 17:30| 24 222 3 249 8 203 38 249 | 34 1 25 60 6 1 8 15 573 0
17:30 - 17:45| 30 204 4 238 13 199 33 245 | 23 3 31 57 11 1 7 19 559 0
17:45 - 18:00| 29 215 1 245 12 185 35 232 | 26 0 37 63 3 1 6 10 550 0
18:00 - 18:15| 28 198 4 230 5 228 38 271 1 20 1 30 51 5 4 5 14 566 0
18:15 - 18:30| 18 190 3 211 12 184 17 213 | 31 2 17 50 7 2 8 17 491 0
18:30 - 18:45| 45 220 4 269 11 159 42 212 19 5 38 62 4 2 9 15 558 0
18:45 - 19:00| 25 178 2 205 9 152 30 191 | 28 0 33 61 5 0 5 10 467 0
TOTAL 1234 9244 117 10595 | 480 8242 1285 100071019 114 1226 2359 | 238 88 437 763 | 23724 3
Trucks 9 83 1 93 2 115 4 121 5 2 3 10 0 0 0 0 224 0.9%
School Buses 1 32 0 33 0 11 0 11 0 0 0 0 0 0 0 0 44 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Harbison Blvd AT Rooms 2 Go-Pier 1 DW's

12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00

117 9244 1234
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FROM 12:30 TO 13:30
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Date:  11/21/2016
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SIGNAL WARRANT ANALYSIS

Harbison Blvd AT Rooms 2 Go-Pier 1 DW's Date:  11/21/2016
Minor Street Volume, percent of total = 13.2%
Percent of Left Turns from Minor Street = 40.3%
Percent of Right Turns from Minor Street = 53.3%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1716.8 / 600 = 286% 196.6 / 150 = 131%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 146% 153% 202% 265% 303% 388% 370% 343% 306% 330% 328% 300%
Minor St. 7% 13% 50% 97% 145% 201% 237% 195% 156% 166% 156% 149%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1716.8 / 900 = 191% 196.6 / 75 = 262%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 97% 102% 135% 176% 202% 259% 246% 228% 204% 220% 219% 200%
Minor St. 13% 27% 100% 195% 291% 401% 473% 391% 312% 332% 312% 299%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 6% 12% 74% 183% 273% 376% 444% 366% 293% 311% 293% 280%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 12:30 - 13:30 Higher Volume Side Street Peak Hour: 12:45 - 13:45
Minor St. 358% Minor St. 371%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 0 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City:  Columbia Date: 11/21/2016
Major Rt: ~ Harbison Blvd Minor Rt: Bower Pkwy-Shopping Center

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 28380 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 2

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Harbison Blvd From S Harbison Blvd From E Bower Pkwy-Shoppin | From W Bower Pkwy-Shoppin | Total |Total
LT STR RT TOT LT STR RT TOT | LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00 - 7:15| 17 75 0 92 0 63 15 78 10 0 8 18 0 0 0 0 188 0
7:15 - 7:30| 11 89 0 100 0 82 23 105 6 0 7 13 0 0 0 0 218 0
7:30 - T7:45| 16 112 0 128 0 92 27 119 9 1 6 16 0 0 0 0 263 0
7:45 - 8:00| 18 125 0 143 1 107 41 149 | 26 0 18 44 0 0 1 1 337 0
8:00 - 8:15| 17 119 0 136 0 96 29 125 14 0 6 20 0 0 1 1 282 0
8:15 - 8:30| 22 92 0 114 0 92 23 115 12 0 10 22 0 0 0 0 251 0
8:30 - 8:45| 23 76 0 99 2 75 33 110 | 26 1 13 40 0 0 0 0 249 0
8:45 - 9:00| 16 102 0 118 0 82 32 114 | 20 1 16 37 0 0 0 0 269 0
9:00 - 9:15| 35 88 3 126 0 103 24 127 | 22 0 17 39 1 0 0 1 293 0
9:15 - 9:30| 32 94 0 126 4 104 25 133 | 22 0 19 41 0 0 0 0 300 0
9:30 - 9:45| 37 104 0 141 0 126 41 167 19 0 27 46 4 0 1 5 359 0
9:45 - 10:00| 40 114 1 155 0 117 47 164 | 19 2 26 a7 3 1 1 5 371 0
10:00 - 10:15| 28 119 3 150 2 129 37 168 | 32 1 35 68 3 1 1 5 391 0
10:15 - 10:30| 45 113 3 161 0 153 48 201 | 31 4 46 81 5 1 3 9 452 0
10:30 - 10:45| 47 132 4 183 3 136 46 185 | 65 1 46 112 3 1 1 5 485 0
10:45 - 11:00| 65 154 1 220 0 158 46 204 | 38 0 52 90 1 2 0 3 517 0
11:00 - 11:15| 60 139 3 202 0 0 37 37 39 0 50 89 4 1 2 7 335 0
11:15 - 11:30| 57 157 1 215 1 177 48 226 | 46 2 59 107 6 1 2 9 557 0
11:30 - 11:45| 65 174 4 243 3 169 50 222 1 70 4 63 137 4 3 0 7 609 0
11:45 - 12:00| 71 196 4 271 0 167 42 209 | 66 0 69 135 3 0 2 5 620 0
12:00 - 12:15| 78 215 1 294 1 202 59 262 | 49 15 52 116 3 3 0 6 678 0
12:15 - 12:30| 68 212 2 282 0 180 69 249 | 72 6 66 144 2 3 2 7 682 1
12:30 - 12:45| 85 193 4 282 2 204 74 280 | 72 1 90 163 3 0 3 6 731 0
12:45 - 13:00| 87 218 5 310 1 193 61 255 | 60 2 71 133 8 0 0 8 706 0
13:00 - 13:15| 93 214 4 311 1 170 52 223 | 80 3 90 173 4 3 5 12 719 0
13:15 - 13:30| 66 201 2 269 2 182 45 229 | 61 2 74 137 7 0 0 7 642 0
13:30 - 13:45| 64 204 9 277 0 198 59 257 | 76 2 63 141 2 0 0 2 677 2
13:45 - 14:00| 62 220 5 287 1 169 57 227 | 83 0 50 133 6 0 0 6 653 0
14:00 - 14:15| 51 196 5 252 0 189 55 244 | 85 2 59 146 7 1 0 8 650 0
14:15 - 14:30| 65 183 3 251 0 166 53 219 | 56 1 62 119 1 1 2 4 593 0
14:30 - 14:45| 63 166 5 234 2 165 42 209 | 76 0 58 134 3 1 2 6 583 0
14:45 - 15:00| 59 192 6 257 3 179 46 228 | 56 1 62 119 4 1 3 8 612 0
15:00 - 15:15| 76 194 1 271 2 161 49 212 | 48 1 71 120 5 0 3 8 611 0
15:15 - 15:30| 38 148 0 186 2 172 43 217 | 78 3 52 133 7 0 1 8 544 0
15:30 - 15:45| 51 175 2 228 0 159 31 190 | 60 2 49 111 3 2 5 10 539 0
15:45 - 16:00| 54 155 2 211 2 170 54 226 | 78 1 63 142 4 4 1 9 588 0
16:00 - 16:15| 56 187 4 247 0 173 42 215 | 74 2 47 123 4 2 3 9 594 3
16:15 - 16:30| 63 164 1 228 2 172 50 224 | 93 2 52 147 4 0 6 10 609 2
16:30 - 16:45| 64 217 1 282 1 173 46 220 | 68 3 61 132 2 2 3 7 641 1
16:45 - 17:00| 52 238 6 296 0 167 48 215 | 56 1 43 100 1 0 2 3 614 2
17:00 - 17:15| 51 239 4 294 2 186 55 243 | 86 0 59 145 6 0 1 7 689 0
17:15 - 17:30| 60 219 1 280 1 174 44 219 | 65 4 62 131 3 2 3 8 638 0
17:30 - 17:45| 57 157 2 216 1 164 51 216 | 72 0 56 128 4 1 2 7 567 0
17:45 - 18:00| 78 189 1 268 1 172 61 234 | 64 2 42 108 3 1 2 6 616 0
18:00 - 18:15| 50 181 5 236 2 176 53 231 | 77 0 59 136 1 0 3 4 607 0
18:15 - 18:30| 51 214 1 266 2 145 47 194 | 64 0 62 126 3 2 0 5 591 0
18:30 - 18:45| 61 213 2 276 0 149 44 193 | 77 2 38 117 4 3 1 8 594 0
18:45 - 19:00| 55 192 0 247 0 110 39 149 | 75 1 61 137 2 2 0 4 537 0
TOTAL 2480 7870 111 10461 | 47 7048 2143 9238 |2553 76 2267 4896 | 143 45 68 256 |24851| 11
Trucks 28 45 0 73 0 36 5 41 16 0 22 38 0 0 2 2 154  0.6%
School Buses 0 30 0 30 0 10 4 14 14 0 3 17 0 0 0 0 61 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Harbison Blvd AT Bower Pkwy-Shopping Center Date:  11/21/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
FROM 7:00 TO 15:00 FROM 12:15 TO 13:15
111 7870 2480 15 837 333
143 J L 2267 17 J L 317
45 —* 24851 —— 16 6§ —* 2838 — 12
68 _l r 2553 10 ‘l r 284
47 7048 2143 4 747 256 PHF: 0.971
AM PEAK HOUR VOLUME (0:00-10:45) PM PEAK HOUR VOLUME (14:15-23:45)
FROM 9:45 TO 10:45 FROM 16:30 TO 17:30
11 478 160 12 913 227
14 J L 153 12 J L 225
4 — 1699 8 4 — 2582 «— 8
6 T r 147 9 ‘l r 275
5 535 178 PHF: 0.876 4 700 193 PHF: 0.937
MID-DAY PEAK HOUR VOLUME (11:00-14:00) OTHER HOUR VOLUME
FROM 12:15 TO 13:15 FROM 7:00 TO 8:00
15 837 333 0 401 @2
17 J L 317 0 J L 39
6 — 2838 — 12 Q — 1006 < 1
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SIGNAL WARRANT ANALYSIS

Harbison Blvd AT Bower Pkwy-Shopping Center Date:  11/21/2016
Minor Street Volume, percent of total = 20.7%
Percent of Left Turns from Minor Street = 52.3%
Percent of Right Turns from Minor Street = 45.3%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
16416 / 600 = 274% 408.0 / 200 = 204%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 152% 155% 190% 245% 271% 369% 347% 316% 290% 321% 328% 299%
Minor St. 46% 60% 87% 176% 234% 278% 292% 259% 253% 251% 256% 258%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
16416 / 900 = 182% 408.0 / 100 = 408%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 102% 103% 127% 164% 181% 246% 231% 210% 193% 214% 219% 199%
Minor St. 91% 119% 173% 351% 468% 556% 584% 518% 506% 502% 512% 516%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 40% 54% 116% 305% 407% 483% 508% 450% 440% 437% 445% 449%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 12:15 - 13:15 Higher Volume Side Street Peak Hour: 12:15 - 13:15
Minor St. 409% Minor St. 409%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 1 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City:  Columbia Date: 11/21/2016
Major Rt:  St. Andrews Rd Minor Rt: Harbison Blvd-Emory Ln

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 40
Direction of Minor Street: E-W Intersection ADT - 32050 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 2

* Each Direction
INTERSECTION VOLUME SUMMARY

From N St. Andrews Rd From S St. Andrews Rd From E Harbison Blvd-Emor | From W Harbison Blvd-Emor | Total |Total

LT STR RT TOT LT STR RT TOT | LT STR RT TOT LT STR RT TOT Vol _|Peds

7:00 - 7:15| 37 119 0 156 2 52 26 80 15 7 42 64 2 21 3 26 326 0
7:15 - 7:30| 58 183 2 243 1 76 37 114 | 38 23 57 118 4 28 5 37 512 0
7:30 - 7:45| 86 242 4 332 4 100 19 123 1 39 15 75 129 5 47 11 63 647 0
7:45 - 8:00| 75 198 5 278 5 125 29 159 | 27 17 109 153 13 52 21 86 676 1
8:00 - 8:15| 68 197 10 275 2 113 13 128 | 44 22 94 160 30 49 21 100 663 0
8:15 - 8:30| 86 209 4 299 2 59 21 82 44 8 59 111 5 33 6 44 536 0
8:30 - 8:45| 55 132 3 190 0 53 34 87 37 16 37 90 6 35 5 46 413 0
8:45 - 9:00| 73 180 4 257 0 65 31 96 41 7 47 95 7 21 3 31 479 1
9:00 - 9:15| 73 118 0 191 2 74 33 109 | 47 13 39 99 2 25 1 28 427 0
9:15 - 9:30| 73 105 0 178 2 90 43 135 1 33 11 40 84 1 28 4 33 430 0
9:30 - 9:45| 73 108 0 181 0 92 60 152 | 27 18 51 96 10 44 0 54 483 0
9:45 - 10:00| 78 105 5 188 3 77 63 143 | 31 22 62 115 2 40 0 42 488 0
10:00 - 10:15| 83 98 7 188 0 80 68 148 | 30 17 69 116 1 36 2 39 491 0
10:15 - 10:30| 80 102 2 184 0 80 58 138 | 41 19 71 131 1 37 2 40 493 0
10:30 - 10:45| 92 112 2 206 0 77 56 133 | 50 24 84 158 0 42 3 45 542 0
10:45 - 11:00| 94 109 3 206 2 100 69 171 1 35 21 84 140 1 33 1 35 552 0
11:00 - 11:15| 102 107 3 212 1 0 57 58 45 24 80 149 3 27 2 32 451 0
11:15 - 11:30| 91 107 2 200 3 79 59 141 1 39 31 92 162 1 43 4 48 551 1
11:30 - 11:45| 98 100 5 203 0 103 82 185 1 60 39 83 182 3 35 4 42 612 0
11:45 - 12:00| 113 147 4 264 2 115 85 202 | 72 33 112 217 3 22 7 32 715 0
12:00 - 12:15| 109 129 5 243 5 113 100 218 | 63 41 114 218 3 38 2 43 722 0
12:15 - 12:30| 94 113 3 210 4 116 84 204 | 80 43 112 235 3 47 5 55 704 0
12:30 - 12:45| 103 125 4 232 3 93 84 180 | 78 37 126 241 5 39 7 51 704 0
12:45 - 13:00| 100 129 5 234 2 96 74 172 | 65 42 115 222 4 43 3 50 678 0
13:00 - 13:15| 87 126 1 214 1 97 79 177 1 69 35 129 233 3 29 1 33 657 0
13:15 - 13:30| 83 112 9 204 1 94 66 161 | 77 33 114 224 0 38 2 40 629 0
13:30 - 13:45| 87 127 0 214 1 129 87 217 | 67 43 125 235 3 53 1 57 723 0
13:45 - 14:00| 90 105 6 201 2 116 76 194 | 72 53 140 265 2 44 2 48 708 0
14:00 - 14:15| 102 118 4 224 0 96 76 172 | 75 53 142 270 2 45 1 48 714 0
14:15 - 14:30| 78 100 3 181 1 112 72 185 | 75 44 125 244 5 41 0 46 656 0
14:30 - 14:45| 102 137 3 242 4 116 76 196 | 48 45 101 194 3 20 0 23 655 1
14:45 - 15:00| 98 140 2 240 4 108 73 185 | 72 64 110 246 5 36 1 42 713 1
15:00 - 15:15| 80 92 5 177 5 146 84 235 | 53 30 115 198 1 37 2 40 650 0
15:15 - 15:30| 82 110 0 192 0 172 86 258 | 54 50 97 201 2 33 3 38 689 1
15:30 - 15:45| 75 139 8 222 6 178 87 271 | 64 44 132 240 5 30 7 42 775 0
15:45 - 16:00| 100 211 20 331 10 148 86 244 1 49 33 124 206 13 48 10 71 852 3
16:00 - 16:15| 86 138 6 230 7 167 94 268 | 67 62 119 248 10 44 8 62 808 5
16:15 - 16:30| 89 108 1 198 4 181 93 278 | 56 57 126 239 7 44 4 55 770 4
16:30 - 16:45| 84 135 4 223 2 192 104 298 | 57 41 113 211 4 32 3 39 771 0
16:45 - 17:00| 75 179 4 258 7 147 76 230 | 47 46 122 215 5 34 3 42 745 1
17:00 - 17:15| 85 152 8 245 2 150 78 230 | 60 68 130 258 2 38 4 44 77 0
17:15 - 17:30| 84 143 3 230 3 186 92 281 | 53 47 122 222 2 37 1 40 773 0
17:30 - 17:45| 80 115 1 196 1 167 102 270 | 41 37 124 202 1 41 4 46 714 0
17:45 - 18:00| 75 131 1 207 2 150 98 250 | 49 39 138 226 3 38 2 43 726 0
18:00 - 18:15| 92 143 2 237 11 127 69 207 | 56 49 136 241 6 49 3 58 743 0
18:15 - 18:30| 43 113 1 157 7 149 71 227 | 52 56 121 229 3 32 8 43 656 0
18:30 - 18:45| 66 97 5 168 6 92 65 163 | 55 39 125 219 0 39 2 41 591 0
18:45 - 19:00| 55 71 2 128 2 81 47 130 | 39 36 109 184 2 26 1 29 471 0
TOTAL 3972 6316 181 10469 | 134 5329 3222 8685|2488 1654 4793 8935 | 204 1773 195 2172 |30261| 19

Trucks 16 24 1 41 3 44 16 63 4 8 40 52 1 12 0 13 169 0.6%
School Buses 13 34 6 53 4 29 6 39 20 16 39 75 56 6 1 63 230 0.8%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

St. Andrews Rd AT Harbison Blvd-Emory Ln

12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00

181 6316 3972

| T_I_.
MJ L%
773 — 30261 164

N

134 5329 3222

AM PEAK HOUR VOLUME (0:00-10:45)
FROM 7:30 TO 8:30

23 846 315

l
181 — 2522 — 82
59 ‘l r 154
13 397 82 PHF: 0.933

MID-DAY PEAK HOUR VOLUME (11:00-14:00)
FROM 11:45 TO 12:45

16 514 419

14 —T L 464
146 — 2845 154
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14 437 353 PHF: 0.985
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FROM 15:30 TO 16:30

35

P

~

596

|

3205

350

L

PHF: 0.940

PM PEAK HOUR VOLUME (14:15-23:45)
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SIGNAL WARRANT ANALYSIS

St. Andrews Rd AT Harbison Blvd-Emory Ln Date:  11/21/2016
Minor Street Volume, percent of total = 36.7%
Percent of Left Turns from Minor Street = 24.2%
Percent of Right Turns from Minor Street = 44.9%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1596.2 / 600 = 266% 7446 | 200 = 372%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 248% 236% 213% 229% 244% 282% 264% 271% 322% 331% 318% 236%
Minor St. 232% 228% 197% 273% 355% 458% 479% 477% 423% 457% 454% 437%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1596.2 / 900 = 177% 744.6 | 100 = 745%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 165% 157% 142% 153% 163% 188% 176% 181% 214% 220% 212% 157%
Minor St. 464% 456% 394% 545% 710% 916% 957% 954% 845% 913% 908% 873%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 403% 397% 336% 474% 617% 797% 832% 830% 735% 794% 790% 759%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 15:30 - 16:30 Higher Volume Side Street Peak Hour: 13:30 - 14:30
Minor St. 622% Minor St. 611%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 0 0 1 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/21/2016
Major Rt:  Bower Pkwy Minor Rt:  Park Terrace Dr

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 35
Direction of Minor Street: N-S Intersection ADT - 17080 (Calc)
Number of Lanes (major st)* 1 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Park Terrace Dr From S Park Terrace Dr From E Bower Pkwy From W Bower Pkwy Total [Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| Vol |Peds
7:00 - 7:15| 14 0 6 20 0 0 0 0 2 17 13 32 3 10 0 13 65 0
7:15 - 7:30| 19 0 0 19 0 2 1 3 1 27 20 48 4 18 0 22 92 0
7:30 - 7:45| 36 0 1 37 0 0 0 0 0 34 22 56 2 25 0 27 120 0
7:45 - 8:00| 44 1 8 53 1 0 0 1 0 65 24 89 2 30 0 32 175 0
8:00 - 8:15| 34 1 4 39 0 1 2 3 1 42 19 62 3 23 0 26 130 0
8:15 - 8:30| 31 1 6 38 0 1 0 1 0 29 13 42 5 24 0 29 110 0
8:30 - 8:45| 32 1 14 47 0 0 0 0 1 35 21 57 5 30 0 35 139 0
8:45 - 9:00| 22 0 15 37 0 0 0 0 4 64 24 92 9 29 0 38 167 0
9:00 - 9:15| 17 1 17 35 0 0 2 2 3 58 30 91]18 31 2 51 179 0
9:15 - 9:30| 16 2 11 29 0 1 0 1 3 58 21 82| 12 18 0 30 142 1
9:30 - 9:45| 17 0 13 30 0 0 1 1 2 49 35 86 | 15 33 1 49 166 0
9:45 - 10:00| 28 1 19 48 3 0 1 4 3 80 41 124) 27 39 0 66 242 0
10:00 - 10:15| 21 0 23 44 0 1 0 1 2 54 31 8721 37 0 58 190 0
10:15 - 10:30| 24 0 23 47 0 1 0 1 3 70 42 115) 28 47 0 75 238 0
10:30 - 10:45| 38 1 29 68 1 0 0 1 0 85 38 123) 31 54 0 85 277 0
10:45 - 11:00| 37 0 30 67 0 2 0 2 2 73 46 121) 32 38 1 71 261 0
11:00 - 11:15| 26 0 32 58 0 3 0 3 1 90 52 143) 31 45 1 77 281 0
11:15 - 11:30| 46 0 37 83 0 0 1 1 4 87 45 136 31 52 0 83 303 0
11:30 - 11:45| 24 2 48 74 1 3 2 6 1 95 49 145) 33 60 1 94 319 0
11:45 - 12:00| 47 1 70 118 1 1 0 2 2 116 47 165| 30 68 1 99 384 0
12:00 - 12:15| 46 2 50 98 0 0 5 5 4 110 55 169] 28 77 1 106 | 378 0
12:15 - 12:30| 44 0 49 93 2 1 3 6 2 134 56 192| 48 80 1 129 | 420 0
12:30 - 12:45| 55 2 53 110) 2 1 3 6 2 113 58 173| 34 94 2 130 | 419 0
12:45 - 13:00| 72 2 62 136)| O 5 5 10 1 111 59 171] 45 110 0 155 | 472 0
13:00 - 13:15| 62 2 46 110| O 3 1 4 1 84 47 132 50 101 0 151 | 397 0
13:15 - 13:30| 56 0 46 102| O 5 2 7 0 88 43 131) 52 86 2 140 | 380 0
13:30 - 13:45| 54 2 42 98 0 1 3 4 0 73 47 120) 43 68 2 113 | 335 0
13:45 - 14:00| 45 0 60 105)| 2 1 1 4 3 93 48 144) 52 99 0 151 | 404 0
14:00 - 14:15| 50 1 41 92 0 2 2 4 0 83 35 118) 52 82 0 134 | 348 0
14:15 - 14:30| 52 0 50 102 O 0 4 4 2 97 60 159] 36 105 2 143 | 408 0
14:30 - 14:45| 64 0 34 98 0 0 1 1 0O 103 55 158| 38 106 0 144 | 401 0
14:45 - 15:00| 58 1 51 110) O 0 1 1 1 83 47 131) 61 78 1 140 | 382 0
15:00 - 15:15| 50 0 29 79 1 1 2 4 1 76 44 121) 38 75 2 115 319 0
15:15 - 15:30| 41 3 37 81 0 1 1 2 2 89 47 138) 40 86 0 126 | 347 0
15:30 - 15:45| 46 2 40 88 0 0 1 1 6 55 41 102) 33 57 0 90 281 0
15:45 - 16:00| 56 3 23 82 0 4 2 6 1 85 41 1271 29 61 0 90 305 0
16:00 - 16:15| 33 0 14 47 0 0 3 3 3 74 41 118 ) 29 48 1 78 246 0
16:15 - 16:30| 49 0 44 93 0 1 1 2 6 105 43 154| 36 63 1 100 | 349 0
16:30 - 16:45| 32 0 30 62 0 0 1 1 1 96 49 146) 35 76 1 112 | 321 0
16:45 - 17:00| 37 0 11 48 0 0 3 3 0 90 34 124) 36 51 0 87 262 0
17:00 - 17:15| 42 2 25 69 0 2 4 6 3 88 41 132 42 71 1 114 | 321 0
17:15 - 17:30| 37 6 45 88 0 1 0 1 7 104 52 163| 29 68 0 97 349 0
17:30 - 17:45| 63 7 40 110 O 2 2 4 3 108 48 159| 31 69 0 100 | 373 0
17:45 - 18:00| 43 4 46 93 1 2 2 5 3 95 46 144) 29 83 2 114 | 356 0
18:00 - 18:15| 39 2 33 74 0 3 4 7 7 84 35 126) 30 49 2 81 288 0
18:15 - 18:30| 47 5 38 90 0 0 5 5 8 96 42 146) 39 49 1 89 330 0
18:30 - 18:45| 38 6 40 84 3 2 2 7 5 98 33 136) 33 77 1 111 | 338 0
18:45 - 19:00| 38 5 35 78 0 3 6 9 3 72 38 113| 22 48 3 73 273 0
TOTAL 1922 69 1520 3511| 18 57 80 155|110 3815 1918 5843|1412 2828 33 4273|13782 1
Trucks 7 1 1 9 0 1 0 1 1 11 10 22 2 16 0 18 50 0.4%
School Buses 4 0 0 4 0 0 0 0 0 13 15 28 0 5 0 5 37 0.3%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Bower Pkwy AT Park Terrace Dr Date:  11/21/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
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SIGNAL WARRANT ANALYSIS

Bower Pkwy AT Park Terrace Dr Date:  11/21/2016
Minor Street Volume, percent of total = 26.6%
Percent of Left Turns from Minor Street = 52.9%
Percent of Right Turns from Minor Street = 43.6%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
843.0 / 500 = 169% 2926 / 150 = 195%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 64% 76% 116% 147% 188% 245% 216% 225% 182% 184% 205% 175%
Minor St. 86% 107% 95% 151% 222% 291% 277% 268% 220% 167% 240% 217%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
843.0 / 750 = 112% 292.6 / 75 = 390%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 43% 51% 77% 98% 126% 163% 144% 150% 121% 123% 136% 117%
Minor St. 172% 215% 189% 301% 444% 583% 553% 536% 440% 333% 480% 435%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 37% 51% 63% 133% 299% 546% 496% 524% 277% 214% 382% 255%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 12:15 - 13:15 Higher Volume Side Street Peak Hour: 12:30 - 13:30
Minor St. 320% Minor St. 302%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 0 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/22/2016
Major Rt:  Bower Pkwy Minor Rt: ~ Saturn Pkwy

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control: Stop Sign Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 14560 (Calc)
Number of Lanes (major st)* 1 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Bower Pkwy From S Bower Pkwy From E Saturn Pkwy From W Saturn Pkwy Total |Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| Vol |Peds
7:00 - T7:15| 2 29 0 31 0 58 4 62 5 0 1 6 0 0 0 0 99 0
7:15- 730 1 49 0 50 0 53 7 60 | 12 0 0 12 0 0 0 0 122 0
7:30 - T7:45] 1 72 0 73 0 71 11 82 | 12 0 4 16 0 0 0 0 171 0
7:45 - 8:.00| 2 7 0 79 0 91 15 106| 9 0 4 13 0 0 0 0 198 0
8:00 - 8:15| 2 62 0 64 0 70 11 81| 20 0 2 22 0 0 0 0 167 0
8:15- 830| 1 47 0 48 0 57 9 66 7 0 [ 13 0 0 0 0 127 0
8:30 - 8145| 0 50 0 50 0 81 9 90 9 0 1 10 0 0 0 0 150 0
8:45 - 9:00| 4 57 0 61 0 92 16 108 13 0 3 16 0 0 0 0 185 0
9:00 - 9:15| 2 49 0 51 0 84 13 97 | 16 0 2 18 0 0 0 0 166 0
9:15- 9:30| O 58 0 58 0 114 11 125| 8 0 0 8 0 0 0 0 191 0
9:30 - 9:145| 0 53 0 53 0 110 17 127| 9 0 6 15 0 0 0 0 195 0
9:45 - 10:00| 1 57 0 58 0 133 16 149| 7 0 2 9 0 0 0 0 216 0
10:00 - 10:15| 4 68 0 72 0 141 22 163| 13 0 3 16 0 0 0 0 251 0
10:15 - 10:30| 1 74 0 75 0 117 14 131| 14 0 5 19 0 0 0 0 225 0
10:30 - 10:45| 1 96 0 97 0 126 18 144 13 0 1 14 0 0 0 0 255 0
10:45 - 11:00| O 89 0 89 0 149 16 165| 16 0 2 18 0 0 0 0 272 0
11:00 - 11:15| 1 107 O 108 O 175 18 193] 15 0 3 18 0 0 0 0 319 0
11:15 - 11:30| 2 99 0O 101 O 133 7 140 8 0 1 9 0 0 0 0 250 0
11:30 - 11:45| 3 117 O 120 O 167 14 181 | 12 0 3 15 0 0 0 0 316 0
11:45 - 12:00| 1 99 0O 1001 O 197 18 215| 18 0 5 23 0 0 0 0 338 0
12:00 - 12:15| 1 112 O 113 O 188 15 203 11 0 1 12 0 0 0 0 328 0
12:15 - 12:30| 5 95 0O 100 O 155 12 167| 6 0 [ 12 0 0 0 0 279 0
12:30 - 1245\ 0 108 O 1081 O 157 13 170| 5 0 4 9 0 0 0 0 287 0
12:45-13:000 3 122 0 1251 O 166 30 196 14 0 [ 20 0 0 0 0 341 0
13:00 - 13:15| 4 152 0 156| O 124 13 137 14 0 1 15 0 0 0 0 308 0
13:15 - 13:30| 6 67 0 73 0 88 7 95 | 14 0 2 16 0 0 0 0 184 0
13:30 - 13:45| 4 78 0 82 0 97 18 115]| 5 0 1 6 0 0 0 0 203 0
13:45- 14:000 4 114 0 118 O 153 15 168 13 0 2 15 0 0 0 0 301 0
14:00 - 14:15| 3 138 0 141 O 129 27 156 | 17 0 1 18 0 0 0 0 315 0
14:15- 14:30) 4 149 0 153 O 171 16 187 | 19 0 4 23 0 0 0 0 363 0
14:30 - 14145 6 125 O 131| O 116 14 130 14 0 5 19 0 0 0 0 280 0
14:45 - 15:000 2 125 0 127 O 183 8 191 18 0 3 21 0 0 0 0 339 0
15:00 - 15:15| 2 131 O 133| O 142 22 164 | 12 0 0 12 0 0 0 0 309 0
15:15-15:30) 1 113 O 114 O 140 17 157 12 0 3 15 0 0 0 0 286 0
15:30 - 15145 0 127 O 127 O 172 12 184 13 0 3 16 0 0 0 0 327 0
15:45 - 16:00| 2 97 0 99 0 127 23 150| 11 0 3 14 0 0 0 0 263 0
16:00 - 16:15) 3 102 0 105| O 130 22 152 9 0 6 15 0 0 0 0 272 0
16:15- 16:30| 2 122 0 124 O 168 19 187 | 16 0 3 19 0 0 0 0 330 0
16:30 - 16:45| 3 134 0 137| O 177 23 200 24 0 2 26 0 0 0 0 363 0
16:45- 1700 1 122 0 123| O 211 17 228 16 0 4 20 0 0 0 0 371 0
17:00 - 17:15 3 133 0 136| O 184 18 202| 29 0 0 29 0 0 0 0 367 0
17:15- 1730 1 133 0 134 O 173 17 190| 26 0 5 31 0 0 0 0 355 0
17230 - 17145 6 112 0 118| O 198 16 214 25 0 2 27 0 0 0 0 359 0
17:45-18:00) 3 122 0 1251 O 149 19 168 26 0 8 34 0 0 0 0 327 0
18:00 - 18:15| 9 117 0 126 O 196 13 209 34 0 6 40 0 0 0 0 375 0
18:15- 1830 4 149 0 153| O 137 12 149 30 0 8 38 0 0 0 0 340 0
18:30 - 18145 3 122 0 125| O 159 18 177 | 47 0 4 51 0 0 0 0 353 0
18:45 - 19:00| 10 124 O 134| 0 128 12 140 28 0 0 28 0 0 0 0 302 0
TOTAL 124 4754 0 4878 0 6537 734 7271|744 O 147 891| O 0 0 0 |13040 0
Trucks 0 20 0 20 0 16 12 28 11 0 1 12 0 0 0 0 60 0.5%
School Buses 0 6 0 6 0 21 3 24 2 0 5 7 0 0 0 0 37 0.3%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Bower Pkwy AT Saturn Pkwy
12.0 HOUR TOTAL VOLUME
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SIGNAL WARRANT ANALYSIS

Bower Pkwy AT Saturn Pkwy Date:  11/22/2016
Minor Street Volume, percent of total = 6.8%
Percent of Left Turns from Minor Street = 83.5%
Percent of Right Turns from Minor Street = 16.5%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
10124 / 500 = 202% 743 | 150 = 50%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 109% 114% 144% 187% 232% 236% 189% 243% 226% 251% 257% 243%
Minor St. 31% 41% 33% 45% 43% 35% 35% 54% 38% 53% 81% 105%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
10124 / 750 = 135% 74.3 | 75 = 99%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 72% 76% 96% 125% 154% 158% 126% 162% 150% 167% 172% 162%
Minor St. 63% 81% 67% 89% 87% 71% 69% 108% 76% 107% 161% 209%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 19% 26% 29% 59% 81% 66% 47% 101% 74% 100% 151% 196%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 16:30 - 17:30 Higher Volume Side Street Peak Hour: 17:45 - 18:45
Minor St. 90% Minor St. 116%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 0 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City:  Columbia Date: 11/21/2016
Major Rt:  Piney Grove Rd Minor Rt: Bower Pkwy-Jamil Rd

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 35
Direction of Minor Street: N-S Intersection ADT - 28910 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Bower Pkwy-Jamil R From S Bower Pkwy-Jamil R From E Piney Grove Rd From W Piney Grove Rd Total (Total

LT STR RT TOT LT STR RT TOT | LT STR RT TOT LT STR RT TOT Vol _|Peds

7:00 - 7:15| 13 12 9 34 7 11 23 41 29 48 24 101 9 96 5 110 286 1
7:15 - 7:30| 30 15 15 60 2 13 27 42 31 49 42 122 19 176 5 200 424 0
7:30 - T7:45| 42 37 16 95 4 16 20 40 27 77 49 153 13 157 16 186 474 0
7:45 - 8:00| 40 40 11 91 6 15 24 45 41 42 68 151 18 165 8 191 478 0
8:00 - 8:15| 46 34 10 90 3 10 21 34 34 53 50 137 14 126 4 144 405 1
8:15 - 8:30| 36 34 15 85 2 4 22 28 19 53 66 138 12 126 8 146 397 0
8:30 - 8:45| 35 27 6 68 4 9 17 30 22 62 55 139 14 101 6 121 358 0
8:45 - 9:00| 34 21 15 70 4 13 19 36 33 58 104 195 26 100 3 129 430 1
9:00 - 9:15| 42 11 15 68 2 18 20 40 20 59 74 153 17 83 3 103 364 1
9:15 - 9:30| 19 15 0 34 4 15 23 42 16 61 87 164 20 83 4 107 347 0
9:30 - 9:45| 45 11 0 56 3 19 22 44 24 61 102 187 10 73 1 84 371 0
9:45 - 10:00| 40 28 15 83 3 25 24 52 29 68 109 206 17 70 2 89 430 2
10:00 - 10:15| 56 13 10 79 3 17 21 41 16 62 104 182 17 71 5 93 395 0
10:15 - 10:30| 60 14 13 87 6 20 20 46 21 62 120 203 25 76 5 106 442 0
10:30 - 10:45| 54 26 17 97 6 15 25 46 10 70 119 199 22 67 2 91 433 0
10:45 - 11:00| 59 20 24 103 4 24 24 52 24 83 125 232 22 90 10 122 509 0
11:00 - 11:15| 62 20 17 99 7 0 36 43 23 63 135 221 20 58 3 81 444 0
11:15 - 11:30| 80 21 18 119 2 22 24 48 16 85 128 229 25 86 3 114 510 2
11:30 - 11:45| 64 25 15 104 5 27 22 54 32 82 168 282 22 133 6 161 601 0
11:45 - 12:00| 77 35 20 132 2 32 20 54 36 86 183 305 36 103 2 141 632 0
12:00 - 12:15| 95 48 24 167 6 33 25 64 33 102 208 343 20 88 4 112 686 0
12:15 - 12:30| 95 38 30 163 6 35 24 65 20 103 204 327 28 74 3 105 660 0
12:30 - 12:45| 104 56 36 196 9 31 29 69 31 88 160 279 29 95 2 126 670 1
12:45 - 13:00| 109 74 35 218 5 25 30 60 44 76 155 275 36 92 4 132 685 1
13:00 - 13:15| 111 58 32 201 4 29 26 59 29 84 134 247 19 104 4 127 634 1
13:15 - 13:30| 108 49 20 177 4 29 18 51 37 91 115 243 29 93 9 131 602 2
13:30 - 13:45| 107 36 31 174 5 27 25 57 36 97 117 250 30 91 9 130 611 3
13:45 - 14:00| 101 52 35 188 6 31 25 62 26 82 156 264 17 106 5 128 642 0
14:00 - 14:15| 108 57 28 193 9 32 48 89 34 104 129 267 29 87 6 122 671 0
14:15 - 14:30| 114 48 32 194 6 21 31 58 39 101 117 257 19 85 9 113 622 1
14:30 - 14:45| 101 52 27 180 4 24 27 55 30 100 156 286 25 86 7 118 639 0
14:45 - 15:00| 95 46 38 179 14 39 35 88 22 87 91 200 26 104 5 135 602 0
15:00 - 15:15| 24 39 43 106 11 54 52 117 | 23 62 83 168 34 102 4 140 531 2
15:15 - 15:30| 88 43 0 131 8 63 42 113 | 55 56 71 182 43 83 7 133 559 0
15:30 - 15:45| 77 32 28 137 6 32 33 71 94 117 76 287 46 112 3 161 656 0
15:45 - 16:00| 88 46 34 168 16 43 38 97 35 105 105 245 30 118 8 156 666 0
16:00 - 16:15| 87 46 37 170 6 49 25 80 32 95 162 289 51 122 6 179 718 0
16:15 - 16:30| 93 50 18 161 14 38 34 86 31 109 139 279 45 108 9 162 688 1
16:30 - 16:45| 91 39 27 157 12 52 20 84 20 123 134 277 37 70 5 112 630 0
16:45 - 17:00| 87 42 38 167 7 28 25 60 37 158 153 348 33 104 10 147 722 0
17:00 - 17:15| 90 50 33 173 16 38 41 95 25 162 120 307 34 119 10 163 738 1
17:15 - 17:30| 72 41 35 148 13 44 44 101 | 35 139 144 318 38 114 13 165 732 1
17:30 - 17:45| 93 47 36 176 11 40 24 75 23 163 120 306 33 99 10 142 699 1
17:45 - 18:00| 90 43 38 171 14 51 25 90 23 117 125 265 27 111 9 147 673 0
18:00 - 18:15| 76 46 26 148 14 36 35 85 29 141 130 300 34 117 8 159 692 3
18:15 - 18:30| 77 35 30 142 9 26 29 64 24 133 140 297 32 88 9 129 632 0
18:30 - 18:45| 73 34 31 138 5 22 20 47 21 133 132 286 24 92 8 124 595 0
18:45 - 19:00| 73 39 21 133 4 20 18 42 12 108 136 256 31 76 5 112 543 0
TOTAL 3461 1745 1104 6310 | 323 1317 1302 2942 |1403 4320 5624 11347 |1257 4780 292 6329 |26928| 26

Trucks 38 11 6 55 6 10 29 45 38 67 50 155 3 51 3 57 312 1.2%
School Buses 5 6 4 15 2 5 12 19 4 9 5 18 21 11 4 36 88 0.3%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Piney Grove Rd AT Bower Pkwy-Jamil Rd

12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00

1104 1745 3461

1257 —T L 5624

4780 — 26928 ¢ 4320

292 _l r 1403
23 1317 1302

AM PEAK HOUR VOLUME (0:00-10:45)
FROM 7:15 TO 8:15

52 126 158

l L

2
‘
N
o
©

N
N
=

1781

%
J
o

z

PHF: 0.931

MID-DAY PEAK HOUR VOLUME (11:00-14:00)
FROM 12:00 TO 13:00

125 216 403

349 ’ 2701 ' 369
13 _l r 128
26 124 108 PHF: 0.984

Date:

OVERALL PEAK HOUR VOLUME
FROM 16:45 TO 17:45
142 180 342

4_’l|_>

o] L

436 > 2891 ‘
=] |
7 150 134 PHF:

PM PEAK HOUR VOLUME (14:15-23:45)
FROM 16:45 TO 17:45

142 180 342

<_’ll_.

[N
9]
|

436 ’ 2891 ‘
= I
47 150 13 PHF

OTHER HOUR VOLUME
FROM 7:00 TO 8:00

51 104 125

— l L.

o L
594 — 1662 D
N

19 5 94 PHF:

11/21/2016

537

[EnY
N
o

0.979

o1
w
~

(o2}
N
N

[N
N
o

1 0.979

0.869



SIGNAL WARRANT ANALYSIS

Piney Grove Rd AT Bower Pkwy-Jamil Rd Date:  11/21/2016
Minor Street Volume, percent of total = 34.4%
Percent of Left Turns from Minor Street = 40.9%
Percent of Right Turns from Minor Street = 26.0%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
14730 / 600 = 246% 5258 / 150 = 351%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 202% 192% 182% 205% 256% 283% 253% 250% 245% 299% 302% 277%
Minor St. 187% 209% 161% 244% 303% 496% 493% 497% 361% 437% 445% 374%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1473.0 / 900 = 164% 525.8 / 75 = 701%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 135% 128% 121% 136% 170% 189% 169% 166% 164% 199% 201% 185%
Minor St. 373% 417% 321% 488% 605% 992% 987% 995% 723% 873% 891% 748%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 275% 280% 197% 367% 568% 930% 925% 933% 678% 819% 835% 701%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 16:45 - 17:45 Higher Volume Side Street Peak Hour: 12:30 - 13:30
Minor St. 664% Minor St. 626%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 1 0 1 0 0 1 1 1 0 0 1 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City:  Columbia Date: 11/21/2016
Major Rt:  Piney Grove Rd Minor Rt: Foxfire Dr-Country Walk Apts

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Stop Sign Speed Limit (major st) 35
Direction of Minor Street: N-S Intersection ADT - 23840 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Foxfire Dr-Country From S Foxfire Dr-Country From E Piney Grove Rd From W Piney Grove Rd Total (Total
LT STR RT TOT LT STR RT TOT | LT STR RT TOT LT STR RT TOT Vol _|Peds
7:00 - 7:15 8 0 3 11 0 0 0 0 0 103 1 104 0 124 0 124 239 0
7:15- 7:30[ 3 0 4 7 0 0 0 0 0 124 0 124 2 215 0 217 348 0
7:30 - 745 9 0 5 14 0 0 0 0 0 153 3 156 3 213 0 216 386 0
7:45 - 800 7 0 3 10 0 0 0 0 0 182 1 183 3 241 0 244 437 0
8:00 - 8:15| 3 0 2 5 0 0 0 0 0 133 2 135 0 208 0 208 348 0
8:15- 8:30| 3 0 2 5 0 0 0 0 0 146 1 147 0 188 0 188 340 0
8:30 - 845| 6 0 4 10 0 0 0 0 0 127 2 129 1 164 0 165 304 0
8:45 - 9:00[ 3 0 0 3 0 0 0 0 0 185 4 189 0 155 0 155 347 1
9:00 - 9:15| 5 0 2 7 0 0 0 0 0 159 0 159 0 146 0 146 312 0
9:15- 9:30| 2 0 0 2 0 0 0 0 0 205 5 210 3 117 0 120 332 1
9:30 - 945 7 0 0 7 0 0 0 0 0 172 1 173 0 134 0 134 314 0
9:45 - 10:00( 5 0 3 8 0 0 0 0 0 234 5 239 0 137 0 137 384 2
10:00 - 10:15| 2 0 1 3 0 0 0 0 0 220 3 223 0 138 0 138 364 1
10:15 - 10:30f O 0 1 1 0 0 0 0 0 199 5 204 1 160 0 161 366 0
10:30 - 10:45| 4 0 2 6 0 0 0 0 0 203 6 209 0 148 0 148 363 0
10:45 - 11:00{ 3 0 1 4 0 0 0 0 0 239 4 243 0 173 0 173 420 0
11:00 - 11:15| 4 0 2 6 0 0 0 0 0 248 3 251 2 159 0 161 418 0
11:15 - 11:30| 1 0 0 1 0 0 0 0 0 239 5 244 0 183 0 183 428 1
11:30 - 11:45| 4 0 3 7 0 0 0 0 0 288 4 292 0 161 0 161 460 0
11:45 - 12:00 1 0 2 3 0 0 0 0 0 360 2 362 1 200 0 201 566 0
12:00 - 12:15| 3 0 3 6 0 0 0 0 0 373 7 380 3 223 0 226 612 0
12:15 - 12:30| 5 0 2 7 0 0 0 0 0 392 2 394 0 181 0 181 582 0
12:30 - 12:45| 2 0 0 2 0 0 0 0 0 350 4 354 2 223 0 225 581 0
12:45 - 13:00f 3 0 0 3 0 0 0 0 0 319 5 324 1 230 0 231 558 1
13:00 - 13:15| 2 0 2 4 0 0 0 0 0 312 7 319 2 247 0 249 572 0
13:15 - 13:30| 5 0 1 6 0 0 0 0 0 347 6 353 0 219 0 219 578 1
13:30 - 13:45| 5 0 2 7 0 0 0 0 0 371 4 375 1 213 0 214 596 1
13:45 - 14:00{ 4 0 0 4 0 0 0 0 0 308 5 313 0 240 0 240 557 0
14:00 - 14:15| 5 0 1 6 0 0 0 0 0 399 4 403 1 243 0 244 653 0
14:15 - 14:30| 2 0 1 3 0 0 0 0 0 286 3 289 2 230 0 232 524 0
14:30 - 14:45| 3 0 2 5 0 0 0 0 0 301 5 306 3 209 0 212 523 1
14:45 - 15:00 1 0 0 1 0 0 0 0 0 250 8 258 1 244 0 245 504 0
15:00 - 15:15| 7 0 4 11 0 0 0 0 0 160 3 163 3 221 0 224 398 4
15:15 - 15:30| 6 0 0 6 0 0 0 0 0 192 3 195 2 220 0 222 423 0
15:30 - 15145 3 0 1 4 0 0 0 0 0 256 4 260 2 218 0 220 484 0
15:45 - 16:00 2 0 1 3 0 0 0 0 0 264 12 276 2 237 0 239 518 0
16:00 - 16:15| 6 0 3 9 0 0 0 0 0 250 5 255 2 226 0 228 492 1
16:15 - 16:30| 1 0 2 3 0 0 0 0 0 278 4 282 2 224 0 226 511 0
16:30 - 16:45| 3 0 5 8 0 0 0 0 0 216 10 226 3 200 0 203 437 0
16:45 - 17:00f 9 0 2 11 0 0 0 0 0 346 6 352 3 196 0 199 562 0
17:00 - 17:15| 4 0 1 5 0 0 0 0 0 313 4 317 4 257 0 261 583 1
17:15 - 17:30| 5 0 2 7 0 0 0 0 0 320 5 325 0 240 0 240 572 0
17:30 - 17:45| 1 0 2 3 0 0 0 0 0 296 10 306 1 214 0 215 524 0
17:45 - 18:00 7 0 0 7 0 0 0 0 0 282 9 291 3 235 0 238 536 0
18:00 - 18:15| 3 0 2 5 0 0 0 0 0 277 7 284 3 245 0 248 537 1
18:15 - 18:30| 6 0 1 7 0 0 0 0 0 291 7 298 5 213 0 218 523 0
18:30 - 18:45| 3 0 2 5 0 0 0 0 0 255 5 260 0 186 0 186 451 0
18:45 - 19:00( 3 0 2 5 0 0 0 0 0 256 7 263 2 161 0 163 431 0
TOTAL 189 0 84 273 0 0 0 0 0 12179 218 12397| 69 9559 0 9628 | 22298 | 17
Trucks 3 0 0 3 0 0 0 0 0 138 1 139 1 151 0 152 294 1.3%
School Buses 2 0 1 3 0 0 0 0 0 12 5 17 3 21 0 24 44 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Piney Grove Rd AT Foxfire Dr-Country Walk Apts
12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00
84 0 189

4_’l|_>

9559 ——» 22298 12179
0 ‘l r 0
0 0 0
AM PEAK HOUR VOLUME (0:00-10:45)
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OVERALL PEAK HOUR VOLUME
FROM 13:15 TO 14:15

11/21/2016

4 0 19
] L.
— 2384 «——— 1425
j r 0
0 0 0 PHF: 0.913
PM PEAK HOUR VOLUME (14:15-23:45)
FROM 16:45 TO 17:45
7 0 19
] L
> 2241 ‘ 1275
. [
0 0 0 PHF: 0.961
OTHER HOUR VOLUME
FROM 7:00 TO 8:00
15 0 27
J L 5
> 1410 ‘ 562
j r 0
0 0 0 PHF: 0.807



SIGNAL WARRANT ANALYSIS

Piney Grove Rd AT Foxfire Dr-Country Walk Apts Date:  11/21/2016
Minor Street Volume, percent of total = 1.2%
Percent of Left Turns from Minor Street = 69.2%
Percent of Right Turns from Minor Street = 30.8%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
18354 / 600 = 306% 228 | 150 = 15%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 228% 219% 220% 250% 309% 386% 380% 365% 300% 329% 366% 320%
Minor St. 28% 15% 16% 9% 11% 12% 14% 10% 16% 21% 15% 15%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
18354 / 900 = 204% 22.8 |/ 75 = 30%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 152% 146% 146% 167% 206% 257% 254% 243% 200% 219% 244% 213%
Minor St. 56% 31% 32% 19% 23% 24% 28% 20% 32% 41% 29% 29%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is not met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 53% 25% 27% 18% 21% 23% 26% 19% 30% 39% 28% 28%

Warrant No. 3 - Peak Hour is not met

Percent of warrant Percent of warrant
Overall Peak Hour: 13:15 - 14:15 Higher Volume Side Street Peak Hour:  7:00 - 8:00
Minor St. 23% Minor St. 25%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 0 0 0 0 0 1 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/22/2016
Major Rt:  Piney Grove Rd Minor Rt:  Fernandina Rd

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 35
Direction of Minor Street: N-S Intersection ADT - 24530 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Fernandina Rd From S Fernandina Rd From E Piney Grove Rd From W Piney Grove Rd Total [Total

LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| Vol |Peds

7:00- T7:15| 1 7 8 16 | 14 0 0 14 9 108 0 117| 4 52 42 98 245 0
7:15- 730 1 21 10 32| 14 2 4 20 1 25 124 3 152| 8 75 41 124 | 328 0
7:30 - 7:45| 3 71 32 106 | 20 1 0 21 |1 37 158 5 200| 13 71 63 147 | 474 0
7:45- 800 O 65 13 78 | 15 4 2 21150 167 0 217| 27 78 78 183 | 499 0
8:00 - 8:15| 2 43 21 66 | 25 3 3 31 | 37 142 0 179| 22 94 68 184 | 460 0
8:15- 830| 1 21 11 33| 30 5 10 45129 138 2 169 39 93 88 220 | 467 1
8:30 - 8:145| 2 24 12 38 | 27 3 3 33 |1 17 90 1 108) 36 65 63 164 | 343 0
8:45- 9:00| O 17 22 39 ) 24 6 4 34119 92 1 112 27 63 53 143 | 328 0
9:00 - 9:115| 1 6 13 20 | 31 9 3 43 112 79 2 93 | 26 65 41 132 | 288 0
9:15- 9:30| 1 3 21 25 ) 33 9 6 48 8 104 3 115| 31 61 42 134 | 322 0
9:30 - 9:145| 1 6 23 30| 32 5 4 41 7 90 7 104 36 56 39 131 | 306 0
9:45 - 10:00| 2 3 19 24| 32 4 5 41 8 68 2 78 | 51 62 21 134 277 1
10:00 - 10:15| 2 3 29 34| 29 9 4 42 3 93 6 102| 66 70 47 183 | 361 0
10:15 - 10:30| 5 8 34 47 | 46 12 7 65| 11 85 4 100 79 67 40 186 | 398 0
10:30 - 10:45| 3 5 34 42 | 38 11 4 53 3 111 6 120| 58 68 32 158 | 373 0
10:45 - 11:00| 3 7 36 46 | 39 18 3 60 5 92 6 103| 72 58 35 165]| 374 0
11:00 - 11:15| 2 5 33 40 )44 11 10 65| 11 112 5 128 72 65 33 170 | 403 0
11:15 - 11:30| 2 10 42 54 | 52 12 10 74 |11 123 2 136)| 69 57 35 161 | 425 0
11:30 - 11:45| 4 10 44 58 | 50 14 10 74 8 127 1 136) 93 74 39 206 | 474 0
11:45 - 12:00| 3 10 49 62 | 65 23 9 97 6 135 7 148| 84 76 38 198 | 505 0
12:00 - 12:15| 2 18 43 63 | 73 18 13 104| 4 142 11 157)| 84 85 36 205]| 529 1
12:15 - 12:30| 3 14 38 55| 63 43 9 115| 11 126 5 142 88 86 43 217 | 529 0
12:30 - 12:45| 5 16 31 52159 26 14 99| 16 142 10 168| 83 83 36 202 | 521 1
12:45 - 13:00| 5 19 42 66 |61 21 12 94114 140 6 160| 65 82 50 197 | 517 1
13:00 - 13:15| 4 16 53 73 | 63 16 85120 126 7 153| 95 76 64 235| 546 0
13:15 - 13:30| 2 18 42 62 | 53 17 79 1 23 138 10 171| 70 82 50 202 | 514 0
13:30 - 13:45| 4 22 45 71 | 59 18 84 |1 16 136 3 155| 60 97 45 202 | 512 0
13:45 - 14:00| 4 10 42 56 | 49 11 69 | 12 142 11 165| 79 78 41 198 | 488 1
14:00 - 14:15| 2 12 49 63 | 58 16 10 84 | 11 122 8 141) 52 91 52 195 483 2
14:15 - 14:30| 4 11 39 54 | 53 14 13 80 | 10 138 2 150) 66 88 43 197 | 481 1
14:30 - 14:45| 1 5 44 50 | 45 9 7 61 6 147 7 160 69 85 51 205]| 476 0
14:45 - 15:00| 7 14 33 54158 23 16 97 9 120 8 137 62 99 32 193] 481 0
15:00 - 15:15| 4 18 43 65 | 49 16 11 76 9 118 3 130 72 86 37 195]| 466 0
15:15 - 15:30| 5 10 38 53 | 56 16 10 82 8 129 9 146| 62 92 31 185 466 0
15:30 - 15:45| 7 14 48 69 160 20 15 95 5 152 7 164| 49 82 34 165| 493 0
15:45 - 16:00| 3 11 29 43 |51 34 20 105| 6 143 6 155| 50 101 38 189 | 492 1
16:00 - 16:15| 8 10 37 55166 34 14 114] 13 153 6 172| 59 97 34 190 | 531 1
16:15 - 16:30| 6 8 45 59 | 63 44 21 128 18 145 9 172 51 105 38 194 | 553 0
16:30 - 16:45| 6 12 48 66 | 97 48 13 158 14 154 8 176 42 103 41 186| 586 1
16:45 - 17:00| 5 22 27 5418 41 24 153| 17 155 5 177) 63 106 49 218 | 602 0
17:00 - 17:15| 5 9 76 90 1129 64 29 222| 8 176 7 191| 47 96 33 176 | 679 0
17:15 - 17:30| 10 14 42 66 | 82 36 25 143| 7 144 16 167 | 40 132 38 210| 586 0
17:30 - 17:45| 8 23 35 66|94 37 32 163| 11 138 7 156) 45 104 42 191 | 576 0
17:45 - 18:00| 9 22 38 69|81 47 27 155|112 133 8 153) 51 106 36 193] 570 1
18:00 - 18:15| 2 38 30 70 )72 71 27 170| 19 157 1 177) 33 117 42 192 | 609 0
18:15 - 18:30| 5 40 31 76 | 65 65 19 149| 20 153 4 177) 37 116 48 201 | 603 0
18:30 - 18:45| 5 40 34 79161 61 23 145| 42 146 7 195) 43 116 49 208 | 627 0
18:45 - 19:00| 4 28 31 63|58 58 23 139| 64 140 6 210| 26 95 43 164 | 576 0
TOTAL 174 839 1639 2652|2526 1085 559 4170| 741 6193 260 7194|2556 4056 2114 8726|22742| 13

Trucks 3 6 0 9 37 7 2 46 9 33 2 44 31 35 26 92 191 0.8%
School Buses 0 1 2 3 9 0 1 10 3 10 1 14 5 10 8 23 50 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Piney Grove Rd AT Fernandina Rd Date:  11/22/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
FROM 7:00 TO 15:00 FROM 16:30 TO 17:30
1639 839 174 193 57 26
2556 J L 260 192 J L 36
4056 ——> 22742 +«—— 6193 437 ——» 2453 «— 629
2114 T r 741 161 T r 46
2526 1085 559 396 189 91 PHF: 0.903
AM PEAK HOUR VOLUME (0:00-10:45) PM PEAK HOUR VOLUME (14:15-23:45)
FROM 7:30 TO 8:30 FROM 16:30 TO 17:30
7 200 6 193 57 26
101 J L z 192 J L 36
336 — 1900 605 437 —> 2453 T 629
297 T r 153 161 ‘l r 46
90 13 15 PHF: 0.952 396 189 91 PHF: 0.903
MID-DAY PEAK HOUR VOLUME (11:00-14:00) OTHER HOUR VOLUME
FROM 12:15 TO 13:15 FROM 7:00 TO 8:00
164 65 17 63 164 5
331 J L 28 52 J L 8
327 — 2113 —— 534 216 —> 1546 +—— 557

= s = =

I — — I —
6

246 106 1 PHF: 0.967 63 7 PHF: 0.775



SIGNAL WARRANT ANALYSIS

Piney Grove Rd AT Fernandina Rd Date:  11/22/2016
Minor Street Volume, percent of total = 30.0%
Percent of Left Turns from Minor Street = 39.6%
Percent of Right Turns from Minor Street = 32.2%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1326.7 /| 600 = 221% 3475 / 150 = 232%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 206% 213% 154% 186% 214% 241% 247% 230% 222% 248% 240% 254%
Minor St. 155% 117% 115% 147% 207% 275% 211% 215% 239% 369% 455% 402%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1326.7 / 900 = 147% 3475 | 75 = 463%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 138% 142% 102% 124% 143% 161% 165% 153% 148% 165% 160% 169%
Minor St. 309% 235% 231% 293% 413% 549% 423% 429% 477% 737% 911% 804%

80% Combination of Conditions A & B is met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 236% 188% 105% 187% 332% 515% 396% 403% 401% 691% 854% 754%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 16:30 - 17:30 Higher Volume Side Street Peak Hour: 17:00 - 18:00
Minor St. 490% Minor St. 451%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 1 0 0 0 3 1 2 1 1 1 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/22/2016
Major Rt:  Piney Grove Rd Minor Rt:  Piney Woods Rd

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control:  Other Speed Limit (major st) 35
Direction of Minor Street: N-S Intersection ADT - 12950 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Piney Woods Rd From S Piney Woods Rd From E Piney Grove Rd From W Piney Grove Rd Total [Total

LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| Vol |Peds

7:00- 7:15| 1 3 82 86 9 0 0 9 0 36 3 39 1 14 36 9 59 193 0
7:15- 7:30| 2 4 108 1141 11 2 0 13 1 31 4 36 | 30 37 10 77 240 0
7:30 - T7:45| 5 6 142 153 | 13 2 0 15 0 51 3 54 | 28 41 10 79 301 0
7:45 - 800 3 3 127 133 | 13 3 0 16 1 52 4 57 | 31 42 17 90 296 0
8:00 - 8:15| 3 5 121 129| 5 2 0 7 0 36 3 39 | 32 46 10 88 263 0
8:15- 8:30| 5 4 102 111| 8 2 1 11 0 32 2 34 | 23 65 15 103 | 259 0
8:30 - 845 1 5 69 75 7 2 0 9 0 26 2 28 1 19 34 6 59 171 0
8:45 - 9:00| 2 2 61 65 | 16 0 0 16 0 30 4 34 | 27 27 13 67 182 0
9:00 - 9:15| 3 5 123 131| 6 4 0 10 0 35 3 38124 35 12 71 250 0
9:15- 9:30| 5 4 104 113| 7 2 0 9 0 38 3 41 | 32 24 4 60 223 1
9:30 - 9:45| 3 3 71 77 | 11 3 0 14 0 39 2 41 | 32 25 10 67 199 0
9:45 - 10:00| 2 2 61 65 6 3 0 9 0 30 5 35|30 28 15 73 182 0
10:00 - 10:15| 1 4 67 72 9 2 0 11 1 40 6 47 | 37 19 11 67 197 0
10:15 - 10:30| 1 2 41 44 | 12 1 3 16 1 34 3 38 | 37 27 14 78 176 0
10:30 - 10:45| 3 1 45 49 | 11 5 2 18 0 29 [ 35132 26 6 64 166 0
10:45 - 11:00| 7 2 40 49 6 4 1 11 1 36 2 39 | 31 22 13 66 165 0
11:00 - 11:15| 5 2 50 57 6 2 0 8 0 46 4 50 | 35 23 14 72 187 0
11:15 - 11:30| 2 6 51 59|11 0 1 12 0 28 4 32 |1 36 26 5 67 170 0
11:30 - 11:45| 2 3 48 53 | 15 3 0 18 0 44 7 51 ) 44 30 10 84 206 0
11:45 - 12:00| 3 4 46 53 6 1 0 7 0 51 3 54 | 33 41 13 87 201 0
12:00 - 12:15| 5 1 63 69 | 11 4 0 15 0 45 14 59 | 48 41 9 98 241 0
12:15 - 12:30| 2 2 43 47 | 11 1 0 12 0 56 5 61 | 37 48 13 98 218 0
12:30 - 12:45| 6 5 48 59 7 3 0 10 1 49 5 55| 49 43 16 108 | 232 0
12:45 - 13:00| 10 1 51 62| 13 5 0 18 1 46 6 53 | 41 52 10 103 | 236 0
13:00 - 13:15| 5 4 54 63 | 10 3 1 14 2 44 5 51 )1 39 36 7 82 210 0
13:15 - 13:30| 5 5 40 50 | 11 2 1 14 1 33 5 39 | 42 38 17 97 200 0
13:30 - 13:45| 3 4 51 58 )] 15 3 0 18 2 52 7 61 | 48 41 16 105 | 242 1
13:45 - 14:00| 2 4 49 55 1 19 4 2 25 1 45 9 55 ) 33 41 13 87 222 0
14:00 - 14:15| 6 2 44 52 | 12 1 2 15 0 52 3 55 | 57 48 13 118 | 240 0
14:15 - 14:30| 8 3 50 61 )] 21 2 0 23 0 38 7 45 | 55 46 18 119 | 248 0
14:30 - 14:45| 4 2 56 62 | 13 3 0 16 2 55 6 63 | 37 43 9 89 230 0
14:45 - 15:00| 6 0 46 52 | 15 5 2 22 0 43 6 49 | 61 47 13 121 | 244 0
15:00 - 15:15| 3 4 32 39 5 3 1 9 0 55 7 62 | 54 43 7 104 | 214 0
15:15 - 15:30| 6 4 45 55 9 4 0 13 1 49 5 55 | 54 44 16 114 | 237 0
15:30 - 15:45| 4 2 47 53 | 18 3 2 23 0 80 12 92 | 57 38 8 103 | 271 0
15:45 - 16:00| 7 4 45 56 | 11 1 0 12 0 49 5 54 | 56 44 13 113 | 235 0
16:00 - 16:15| 8 3 62 73 | 23 1 0 24 1 74 4 79 | 63 33 17 113 | 289 0
16:15 - 16:30| 7 4 58 69 | 15 3 0 18 0 64 4 68 | 62 40 15 117 | 272 0
16:30 - 16:45| 5 3 57 65| 16 8 0 24 0 70 12 82 )| 62 42 20 1241 295 0
16:45 - 17:00| 7 2 49 58 | 20 5 2 27 0 83 5 88 | 70 43 18 131 | 304 0
17:00 - 17:15| 5 4 73 82 8 9 0 17 0 84 13 97 | 76 42 17 135| 331 0
17:15 - 17:30| 7 9 53 69| 21 6 1 28 0 67 12 79 ] 80 50 25 1551 331 0
17:30 - 17:45| 5 6 57 68| 21 3 0 24 0 39 5 44 | 74 42 25 141 277 0
17:45 - 18:00| 7 6 66 79 | 16 8 0 24 0 52 4 56 | 83 36 16 135 294 0
18:00 - 18:15| 5 5 71 81 ) 15 4 1 20 0 61 12 73| 76 45 21 142 | 316 0
18:15 - 18:30| 4 7 87 98 | 18 2 0 20 0 55 4 50 | 74 40 29 143 320 0
18:30 - 18:45| 8 5 83 96 | 19 6 1 26 0 51 11 62| 72 51 25 148 332 0
18:45 - 19:00| 2 3 93 98 | 28 3 1 32 1 67 9 771 76 29 15 120 | 327 0
TOTAL 211 174 3132 3517|609 148 25 782 | 18 2302 275 2595|2243 1840 658 4741]|11635 2

Trucks 6 4 21 31 1 1 2 4 1 18 4 23 18 16 6 40 98 0.8%

School Buses 0 0 4 4 5

N
N
©
o
N

4 6 8 1 0 9 28 0.2%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Piney Grove Rd AT Piney Woods Rd Date:  11/22/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
FROM 7:00 TO 15:00 FROM 18:00 TO 19:00
3132 174 211 334 20 19
2243 J L 275 298 J L 36
1840 —> 11635 2302 165 — 1295 — 234
658 T r 18 90 ‘l r 1
609 148 25 80 15 3 PHF: 0.975
AM PEAK HOUR VOLUME (0:00-10:45) PM PEAK HOUR VOLUME (14:15-23:45)
FROM 7:30 TO 8:30 FROM 18:00 TO 19:00
492 18 16 334 20 19
194 — 1119 < 171 165 —— 1295 < 234
52 ‘l r i 0 ‘l r 1
39 9 1 PHF: 0.929 80 15 3 PHF: 0.975
MID-DAY PEAK HOUR VOLUME (11:00-14:00) OTHER HOUR VOLUME
FROM 12:00 TO 13:00 FROM 7:00 TO 8:00
205 9 23 459 16 11
175 —T L 30 103 —T L 14
184 —»> 927 «—— 19% 156 — 1030 «——— 170

.
"

1
"

PHF: 0.962 46 7 PHF: 0.855



SIGNAL WARRANT ANALYSIS

Piney Grove Rd AT Piney Woods Rd Date:  11/22/2016
Minor Street Volume, percent of total = 36.9%
Percent of Left Turns from Minor Street = 19.1%
Percent of Right Turns from Minor Street = 73.4%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
6113 / 600 = 102% 293.1 / 150 = 195%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 82% 75% 71% 72% 83% 106% 96% 110% 116% 134% 140% 137%
Minor St. 324% 253% 257% 143% 148% 158% 151% 151% 135% 177% 199% 249%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
611.3 / 900 = 68% 293.1 / 75 = 391%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 55% 50% 47% 48% 55% 71% 64% 73% 7% 89% 94% 92%
Minor St. 648% 507% 515% 285% 296% 316% 301% 303% 271% 353% 397% 497%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 143% 105% 103% 58% 66% 88% 76% 87% 83% 130% 157% 191%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 18:00 - 19:00 Higher Volume Side Street Peak Hour: 7:15 - 8:15
Minor St. 104% Minor St. 104%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 1 0 0 0 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/22/2016
Major Rt: ~ Jamil Rd Minor Rt:  Tram Rd

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control: Stop Sign Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 8960 (Calc)
Number of Lanes (major st)* 1 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Jamil Rd From S Jamil Rd From E Tram Rd From W Tram Rd Total [Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| Vol |Peds
7:00- 7:15| O 7 4 11 3 6 0 9 0 0 0 0 12 0 4 16 36 1
7:15- 7:30| O 37 7 44 1 18 0 19 0 0 0 0 15 0 6 21 84 0
7:30 - 745 0 46 3 49 2 22 0 24 0 0 0 0 18 0 10 28 101 0
7:45 - 800 O 54 7 61 4 19 0 23 0 0 0 0 4 0 14 18 102 0
8:00 - 8:15| 0 56 13 69 2 16 0 18 0 0 0 0 16 0 12 28 115 0
8:15- 8:30| O 38 8 46 1 16 0 17 0 0 0 0 9 0 4 13 76 0
8:30 - 8:145| 0 28 10 38 2 14 0 16 0 0 0 0 10 0 4 14 68 0
8:45- 9:00| O 24 7 31 3 25 0 28 0 0 0 0 20 0 8 28 87 0
9:00 - 9:15| 0 17 4 21 7 16 0 23 0 0 0 0 14 0 5 19 63 0
9:15- 9:30| O 14 7 21 3 21 0 24 0 0 0 0 10 0 6 16 61 0
9:30 - 9:145| 0 11 3 14 1 24 0 25 0 0 0 0 14 0 3 17 56 0
9:45 - 10:00| O 20 12 32 4 23 0 27 0 0 0 0 13 0 2 15 74 0
10:00 - 10:15| O 16 4 20 2 21 0 23 0 0 0 0 20 0 6 26 69 0
10:15 - 10:30| O 24 10 34 0 15 0 15 0 0 0 0 7 0 4 11 60 0
10:30 - 10:45| O 20 7 27 8 22 0 30 0 0 0 0 12 0 2 14 71 0
10:45 - 11:00| O 13 15 28 2 27 0 29 0 0 0 0 17 0 5 22 79 0
11:00 - 11:15| O 18 13 31 5 27 0 32 0 0 0 0 15 0 4 19 82 0
11:15 - 11:30| O 24 11 35 3 27 0 30 0 0 0 0 12 0 7 19 84 0
11:30 - 11:45| O 19 25 44 3 31 0 34 0 0 0 0 10 0 10 20 98 0
11:45 - 12:00| O 21 15 36 4 34 0 38 0 0 0 0 13 0 4 17 91 0
12:00 - 12:15| O 34 14 48 | 11 36 0 47 0 0 0 0 10 0 6 16 111 0
12:15 - 12:30| O 44 11 55 5 37 1 43 0 0 0 0 21 0 6 27 125 0
12:30 - 12:45| O 47 19 66 4 39 0 43 0 0 0 0 12 0 7 19 128 0
12:45 - 13:00| O 54 12 66 5 34 0 39 0 0 0 0 16 0 4 20 125 0
13:00 - 13:15| O 67 14 81 4 28 0 32 0 0 0 0 14 0 2 16 129 0
13:15 - 13:30| O 53 16 69 3 40 0 43 0 0 0 0 11 0 7 18 130 0
13:30 - 13:45| O 52 19 71 7 34 0 41 0 0 0 0 23 0 5 28 140 0
13:45 - 14:00| O 47 14 61 5 32 0 37 0 0 0 0 17 0 7 24 122 0
14:00 - 14:15| O 50 10 60 4 42 0 46 0 0 0 0 15 0 3 18 124 0
14:15 - 14:30| O 61 26 87 6 35 0 41 0 0 0 0 10 0 1 11 139 0
14:30 - 14:45| O 49 14 63 | 10 48 0 58 0 0 0 0 27 0 4 31 152 0
14:45 - 15:00| O 36 16 52 9 51 0 60 0 0 0 0 26 0 6 32 144 0
15:00 - 15:15| O 45 19 64 4 44 0 48 0 0 0 0 14 0 6 20 132 0
15:15 - 15:30| O 34 28 62 4 47 0 51 0 0 0 0 10 0 3 13 126 0
15:30 - 15:145| O 45 23 68 8 40 0 48 0 0 0 0 23 0 3 26 142 0
15:45 - 16:00| O 42 20 62 8 53 0 61 0 0 0 0 15 0 3 18 141 0
16:00 - 16:15| O 41 19 60 ) 10 44 0 54 0 0 0 0 12 0 4 16 130 0
16:15 - 16:30| O 52 28 80| 17 49 0 66 0 0 0 0 14 0 7 21 167 0
16:30 - 16:45| O 50 25 841 19 66 0 85 0 0 0 0 17 0 3 20 189 0
16:45 - 17:00| O 75 23 981 13 53 0 66 0 0 0 0 12 0 4 16 180 0
17:00 - 17:15| O 67 24 911 10 52 0 62 0 0 0 0 14 0 9 23 176 0
17:15- 17:30| O 80 31 120] 6 44 0 50 0 0 0 0 12 0 6 18 188 0
17:30 - 17:45| O 90 24 114) 19 59 0 78 0 0 0 0 18 0 4 22 214 0
17:45 - 18:00| O 94 20 114) 12 53 0 65 0 0 0 0 12 0 6 18 197 0
18:00 - 18:15| O 95 21 116) 14 58 0 72 0 0 0 0 14 0 2 16 204 0
18:15- 18:30| 0 117 26 143| 16 66 0 82 0 0 0 0 19 0 2 21 246 0
18:30 - 18145 0 111 24 135| 10 62 0 72 0 0 0 0 16 0 5 21 228 0
18:45 - 19:00f 0 124 18 142| 5 52 0 57 0 0 0 0 17 0 2 19 218 0
TOTAL 0 2281 743 3024|308 1722 1 2031] O 0 0 0 |702 O 247 949 | 6004 1
Trucks 0 12 1 13 5 8 0 13 0 0 0 0 5 0 1 6 32 0.5%
School Buses 0 5 4 9 0 3 0 3 0 0 0 0 2 0 5 7 19 0.3%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Jamil Rd AT Tram Rd Date: 11/22/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
FROM 7:00 TO 15:00 FROM 18:00 TO 19:00
743 2281 Q 89 447 0
702 J L 0 66 J L 0
Q — 6004 «— 0 Q — 896 «— 0
247 T r 0 11 ‘l r 0
308 1722 1 45 238 O PHF: 0.911
AM PEAK HOUR VOLUME (0:00-10:45) PM PEAK HOUR VOLUME (14:15-23:45)
FROM 7:15 TO 8:15 FROM 18:00 TO 19:00
30 193 0 89 447 0
o L, o L,
Qo — 402 “— 0 Qo — 896 “— 0
=7 [° =] [
9 75 0 PHF: 0.874 45 238 0 PHF: 0.911
MID-DAY PEAK HOUR VOLUME (11:00-14:00) OTHER HOUR VOLUME
FROM 12:45 TO 13:45 FROM 7:00 TO 8:.00
61 226 O 21 144 O
o L, o] L,
0 — 524 «— 0 Q — 323 0
=] [° ] [
19 136 0 PHF: 0.936 10 65 0 PHF: 0.792



SIGNAL WARRANT ANALYSIS

Jamil Rd AT Tram Rd Date:  11/22/2016
Minor Street Volume, percent of total = 15.8%
Percent of Left Turns from Minor Street = 74.0%
Percent of Right Turns from Minor Street = 26.0%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
4213 / 500 = 84% 79.1 / 150 = 53%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 48% 53% 37% 41% 56% 81% 87% 93% 93% 119% 139% 164%
Minor St. 55% 55% 45% 49% 50% 55% 57% 61% 51% 49% 54% 51%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
4213 | 750 = 56% 79.1 / 75 = 105%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 32% 35% 25% 27% 37% 54% 58% 62% 62% 79% 93% 109%
Minor St. 111% 111% 89% 97% 100% 109% 115% 123% 103% 97% 108% 103%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is not met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 21% 22% 16% 18% 20% 27% 30% 33% 28% 33% 44% 54%

Warrant No. 3 - Peak Hour is not met

Percent of warrant Percent of warrant
Overall Peak Hour: 18:00 - 19:00 Higher Volume Side Street Peak Hour: 14:30 - 15:30
Minor St. 28% Minor St. 21%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 0 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/22/2016
Major Rt: ~ Tram Rd Minor Rt:  Sidney Rd

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control: Stop Sign Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 2830 (Calc)
Number of Lanes (major st)* 1 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Tram Rd From S Tram Rd From E Sidney Rd From W Sidney Rd Total [Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| Vol |Peds
7:00 - 7:15| 3 3 0 6 0 7 11 18 2 0 7 9 0 0 0 0 33 0
7:15- 7:30| 5 5 0 10 0 12 12 24 1 0 7 8 0 0 0 0 42 0
7:30 - 7:45| 6 3 0 9 0 15 22 37 3 0 7 10 0 0 0 0 56 0
7:45 - 800 5 5 0 10 0 14 13 27 3 0 2 5 0 0 0 0 42 0
8:00 - 8:15| 5 11 0 16 0 14 15 29 2 0 9 11 0 0 0 0 56 0
8:15- 8:30| 5 3 0 8 0 7 14 21 0 0 5 0 0 0 0 34 0
8:30 - 8:145| 3 8 0 11 0 6 9 15 1 0 3 4 0 0 0 0 30 0
8:45- 9:00| 5 5 0 10 0 19 8 27 4 0 7 11 0 0 0 0 48 0
9:00 - 9:15| 4 7 0 11 0 12 10 22 1 0 4 5 0 0 0 0 38 0
9:15 - 9:30| 2 6 0 8 0 11 8 19 6 0 3 9 0 0 0 0 36 0
9:30 - 9:45| 4 4 0 8 0 9 8 17 4 0 8 12 0 0 0 0 37 0
9:45 - 10:00| 8 5 0 13 0 8 6 14 2 0 7 9 0 0 0 0 36 0
10:00 - 10:15| 1 10 0 11 0 15 2 17 4 0 5 9 0 0 0 0 37 0
10:15 - 10:30| 3 8 0 11 0 7 6 13 3 0 6 9 0 0 0 0 33 0
10:30 - 10:45| 3 9 0 12 0 5 2 7 1 0 8 9 0 0 0 0 28 0
10:45 - 11:.00| 7 11 0 18 0 13 10 23 4 0 9 13 0 0 0 0 54 0
11:00 - 11:15| 11 13 0 24 0 8 7 15 3 0 8 11 0 0 0 0 50 0
11:15 - 11:30| 6 7 0 13 0 8 8 16 7 0 7 14 0 0 0 0 43 0
11:30 - 11:45| 13 12 0 25 0 11 5 16 2 0 5 7 0 0 0 0 48 0
11:45 - 12:00| 8 7 0 15 0 7 2 9 2 0 9 11 0 0 0 0 35 0
12:00 - 12:15| 5 18 0 23 0 7 4 11 5 0 6 11 0 0 0 0 45 0
12:15 - 12:30| 6 9 0 15 0 18 6 24 4 0 13 17 0 0 0 0 56 0
12:30 - 12:45| 8 12 0 20 0 14 6 20 6 0 1 7 0 0 0 0 47 0
12:45 - 13:00| 9 6 0 15 0 11 1 12 6 0 8 14 0 0 0 0 41 0
13:00 - 13:15| 12 10 0 22 0 11 1 12 3 0 8 11 0 0 0 0 45 0
13:15 - 13:30| 7 10 0 17 0 13 3 16 4 0 7 11 0 0 0 0 44 0
13:30 - 13:45| 8 15 0 23 0 14 6 20 5 0 9 14 0 0 0 0 57 0
13:45 - 14:00| 11 11 0 22 0 11 11 22 2 0 8 10 0 0 0 0 54 0
14:00 - 14:15| 6 6 0 12 0 12 6 18 6 0 5 11 0 0 0 0 41 0
14:15 - 14:30| 13 15 0 28 0 5 1 6 6 0 [ 12 0 0 0 0 46 1
14:30 - 14:45| 9 17 0 26 0 12 8 20 5 0 14 19 0 0 0 0 65 0
14:45 - 15:00| 7 15 0 22 0 16 6 22 5 0 15 20 0 0 0 0 64 0
15:00 - 15:15| 13 11 0 24 0 13 3 16 6 0 11 0 0 0 0 51 0
15:15 - 15:30| 12 18 0 30 0 9 6 15 5 0 4 9 0 0 0 0 54 0
15:30 - 15:145| 9 22 0 31 0 10 3 13 6 0 12 18 0 0 0 0 62 0
15:45 - 16:00| 9 12 0 21 0 5 3 8 8 0 14 22 0 0 0 0 51 0
16:00 - 16:15| 8 17 0 25 0 11 9 20 | 13 0 7 20 0 0 0 0 65 0
16:15 - 16:30| 16 25 0 41 0 12 5 17 8 0 13 21 0 0 0 0 79 0
16:30 - 16:45| 8 31 0 39 0 10 4 14 8 0 12 20 0 0 0 0 73 0
16:45 - 17:00| 6 29 0 35 0 9 6 15 8 0 6 14 0 0 0 0 64 0
17:00 - 17:15| 10 16 0 26 0 9 5 14 | 12 0 14 26 0 0 0 0 66 0
17:15 - 17:30| 15 18 0 33 0 8 5 13 6 0 10 16 0 0 0 0 62 0
17:30 - 17:45| 11 32 0 43 0 12 12 24 | 13 0 11 24 0 0 0 0 91 0
17:45 - 18:00| 4 21 0 25 0 9 8 17 5 0 10 15 0 0 0 0 57 0
18:00 - 18:15| 16 15 0 31 0 11 4 15 9 0 6 15 0 0 0 0 61 0
18:15 - 18:30| 14 19 0 33 0 8 9 17 5 0 12 17 0 0 0 0 67 0
18:30 - 18:45| 14 23 0 37 0 13 4 17 | 10 0 7 17 0 0 0 0 71 0
18:45 - 19:00| 14 9 0 23 0 6 4 10 6 0 12 18 0 0 0 0 51 0
TOTAL 387 604 0 991| O 507 327 834|240 0 381 621| O 0 0 0 2446 1
Trucks 3 5 0 8 0 7 5 12 2 0 5 7 0 0 0 0 27 1.1%
School Buses 2 0 0 2 0 2 1 3 6 0 4 10 0 0 0 0 15 0.6%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Tram Rd AT Sidney Rd Date:  11/22/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
FROM 7:00 TO 15:00 FROM 16:45 TO 17:45
0 604 387 0 9% 42
0 J L 381 0 J L 41
0 — 2446 — 0 Qo — 283 — 0
0 T r 240 0 ‘l r 39
0 507 327 0 38 28 PHF: 0.777
AM PEAK HOUR VOLUME (0:00-10:45) PM PEAK HOUR VOLUME (14:15-23:45)
FROM 7:15 TO 8:15 FROM 16:45 TO 17:45
0 24 21 0 % 42
. L, . L.
Qo — 196 “— 0 Q0 — 283 «— 0
Sl [ Sl [
0 55 62 PHF: 0.875 0 38 28 PHF: 0.777
MID-DAY PEAK HOUR VOLUME (11:00-14:00) OTHER HOUR VOLUME
FROM 13:00 TO 14:00 FROM 7:00 TO 8:00
0 46 38 0 6 19
)] L, . L .
0 — 200 «— 0 Q — 173 0
! [~ ! [
0 49 1 PHF: 0.877 0 48 58 PHF: 0.772



SIGNAL WARRANT ANALYSIS

Tram Rd AT Sidney Rd Date:  11/22/2016
Minor Street Volume, percent of total = 25.4%
Percent of Left Turns from Minor Street = 38.6%
Percent of Right Turns from Minor Street = 61.4%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
1521 / 500 = 30% 518 / 150 = 35%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 28% 27% 22% 22% 27% 28% 31% 31% 32% 41% 39% 37%
Minor St. 21% 21% 23% 27% 29% 33% 31% 41% 40% 50% 54% 45%

Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
152.1 / 750 = 20% 51.8 / 75 = 69%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 19% 18% 15% 15% 18% 19% 21% 21% 21% 27% 26% 24%
Minor St. 43% 41% 47% 53% 57% 65% 61% 83% 80% 100% 108% 89%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is not met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. % 7% 7% 9% 9% 11% 10% 14% 14% 18% 19% 16%

Warrant No. 3 - Peak Hour is not met

Percent of warrant Percent of warrant
Overall Peak Hour: 16:45 - 17:45 Higher Volume Side Street Peak Hour: 15:45 - 16:45
Minor St. 13% Minor St. 13%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 0 0 1 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/22/2016
Major Rt:  Fernandina Rd Minor Rt:  Beatty Rd

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control: Stop Sign Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 9810 (Calc)
Number of Lanes (major st)* 1 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Fernandina Rd From S Fernandina Rd From E Beatty Rd From W Beatty Rd Total [Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| Vol |Peds
7:00 - 7:15| 6 33 0 39 0 21 1 22 7 0 4 11 0 0 0 0 72 0
7:15- 7:30| 4 58 0 62 0 35 3 38 9 0 7 16 0 0 0 0 116 0
730- 745 6 125 0 131 O 43 2 45 | 11 0 12 23 0 0 0 0 199 0
745- 800l 5 123 0 128 O 44 2 46 | 10 0 11 21 0 0 0 0 195 0
8:00 - 8:15| 3 98 0O 101| O 56 2 58 7 0 7 14 0 0 0 0 173 0
8:15- 8:30| 12 78 0 90 0 68 0 68 5 0 9 14 0 0 0 0 172 0
8:30 - 8:45| 6 61 0 67 0 36 6 42 1 0 10 11 0 0 0 0 120 0
8:45- 9:00| 6 45 0 51 0 51 1 52 9 0 9 18 0 0 0 0 121 0
9:00 - 9:15| 10 54 0 64 0 32 3 35 5 0 10 15 0 0 0 0 114 0
9:15- 9:30| 6 24 0 30 0 47 5 52 2 0 14 16 0 0 0 0 98 0
9:30 - 9:145| 5 34 0 39 0 42 1 43 4 0 7 11 0 0 0 0 93 0
9:45 - 10:00| 5 26 0 31 0 33 6 39 5 0 8 13 0 0 0 0 83 0
10:00 - 10:15| 4 28 0 32 0 37 6 43 5 0 9 14 0 0 0 0 89 0
10:15 - 10:30| 4 37 0 41 0 30 2 32 6 0 16 22 0 0 0 0 95 0
10:30 - 10:45| 8 36 0 44 0 34 0 34 2 0 12 14 0 0 0 0 92 0
10:45 - 11:00| 6 38 0 44 0 53 1 54 3 0 8 11 0 0 0 0 109 0
11:00 - 11:15| 8 39 0 47 0 43 4 47 2 0 6 8 0 0 0 0 102 0
11:15 - 11:30| 6 52 0 58 0 46 1 47 5 0 7 12 0 0 0 0 117 0
11:30 - 11:45| 9 44 0 53 0 57 2 59 5 0 18 23 0 0 0 0 135 0
11:45 - 12:00| 7 44 0 51 0 58 2 60 5 0 14 19 0 0 0 0 130 0
12:00 - 12:15| 9 52 0 61 0 66 5 71 5 0 9 14 0 0 0 0 146 0
12:15 - 12:30| 9 56 0 65 0 50 7 57 4 0 10 14 0 0 0 0 136 0
12:30 - 12:45| 7 49 0 56 0 62 5 67 6 0 19 25 0 0 0 0 148 0
12:45 - 13:00| 11 6 0 17 0 60 1 61 5 0 7 12 0 0 0 0 90 0
13:00 - 13:15| 4 76 0 80 0 44 8 52 | 10 0 11 21 0 0 0 0 153 0
13:15 - 13:30| 9 45 0 54 0 53 3 56 4 0 13 17 0 0 0 0 127 0
13:30 - 13:45| 3 57 0 60 0 37 3 40 4 0 13 17 0 0 0 0 117 0
13:45 - 14:00| 9 47 0 56 0 65 4 69 7 0 9 16 0 0 0 0 141 0
14:00 - 14:15| 6 46 0 52 0 51 3 54 8 0 13 21 0 0 0 0 127 0
14:15 - 14:30| 10 39 0 49 0 38 3 41 5 0 10 15 0 0 0 0 105 0
14:30 - 14:45| 10 38 0 48 0 52 1 53 6 0 10 16 0 0 0 0 117 0
14:45 - 15:00| 4 59 0 63 0 63 7 70 5 0 17 22 0 0 0 0 155 0
15:00 - 15:15| 17 42 0 59 0 50 3 53 6 0 15 21 0 0 0 0 133 0
15:15 - 15:30| 7 36 0 43 0 77 6 83 3 0 13 16 0 0 0 0 142 0
15:30 - 15:45| 8 48 0 56 0 79 4 83 6 0 15 21 0 0 0 0 160 0
15:45 - 16:00| 12 47 0 59 0 83 0 83 | 10 0 12 22 0 0 0 0 164 0
16:00 - 16:15| 9 61 0 70 0 85 6 91 6 0 8 14 0 0 0 0 175 0
16:15 - 16:30| 10 58 0 68 0 97 3 100 5 0 14 19 0 0 0 0 187 0
16:30 - 16:45| 15 79 0 94 0 119 14 133| 6 0 15 21 0 0 0 0 248 0
16:45 - 17:00| 10 98 0O 108| O 113 9 122| 6 0 20 26 0 0 0 0 256 0
17:00 - 17:15| 14 93 0O 107| O 126 5 131| 4 0 16 20 0 0 0 0 258 0
17:15 - 17:30| 12 72 0 84 0 106 12 118]| 3 0 14 17 0 0 0 0 219 0
17:30 - 17:45| 11 84 0 95 0 113 4 117| 3 0 14 17 0 0 0 0 229 0
17:45 - 18:00| 8 71 0 79 0O 120 8 128]| 2 0 13 15 0 0 0 0 222 0
18:00 - 18:15| 10 111 O 121 O 100 9 109| 5 0 14 19 0 0 0 0 249 0
18:15 - 18:30| 8 92 0O 100| O 74 4 78 3 0 7 10 0 0 0 0 188 0
18:30- 1845 6 134 0 140| O 95 4 99 8 0 10 18 0 0 0 0 257 0
18:45- 19:00f 9 125 0 134| O 65 5 70 | 11 0 10 21 0 0 0 0 225 0
TOTAL 383 2898 0 3281 O 3009 196 3205|264 O 549 813| O 0 0 0 7299 0
Trucks 7 37 0 44 0 37 3 40 4 0 6 10 0 0 0 0 94 1.3%
School Buses 3 14 0 17 0 15 2 17 0 0 4 4 0 0 0 0 38 0.5%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Fernandina Rd AT Beatty Rd Date:  11/22/2016
12.0 HOUR TOTAL VOLUME OVERALL PEAK HOUR VOLUME
FROM 7:00 TO 15:00 FROM 16:30 TO 17:30
0 2898 383 0 342 31
0 J L 549 0 J L 65
Q — 7299 «— 0 Q — 981 «— 0
0 T r 264 0 T r 19
0 3009 196 0 464 40 PHF: 0.951
AM PEAK HOUR VOLUME (0:00-10:45) PM PEAK HOUR VOLUME (14:15-23:45)
FROM 7:30 TO 8:30 FROM 16:30 TO 17:30
0 424 26 0 342 51
) L . . L
QO — 739 « 0 O — 981 < 0
S - ] [~
0 211 6 PHF: 0.928 0 464 40 PHF: 0.951
MID-DAY PEAK HOUR VOLUME (11:00-14:00) OTHER HOUR VOLUME
FROM 11:45 TO 12:45 FROM 7:00 TO 8:00
0 201 32 0 33 21
)] L . . L.
Q — 560 ¢ 0 Q0 —™ 582 ‘ 0
] [ ] [~
0 236 19 PHF: 0.946 0 143 8 PHF: 0.731



SIGNAL WARRANT ANALYSIS

Fernandina Rd AT Beatty Rd Date:  11/22/2016
Minor Street Volume, percent of total = 11.1%
Percent of Left Turns from Minor Street = 32.5%
Percent of Right Turns from Minor Street = 67.5%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
5405 / 500 = 108% 67.8 /| 150 = 45%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 102% 106% 67% 65% 84% 91% 93% 86% 104% 157% 172% 170%
Minor St. 47% 38% 37% 41% 41% 43% 47% 49% 53% 53% 46% 45%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
5405 / 750 = 72% 67.8 / 75 = 90%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 68% 71% 44% 43% 56% 61% 62% 57% 69% 105% 115% 113%
Minor St. 95% 76% 73% 81% 83% 87% 95% 99% 107% 107% 92% 91%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is not met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 28% 23% 16% 18% 21% 23% 26% 25% 32% 52% 52% 51%

Warrant No. 3 - Peak Hour is not met

Percent of warrant Percent of warrant
Overall Peak Hour: 16:30 - 17:30 Higher Volume Side Street Peak Hour: 16:15 - 17:15
Minor St. 35% Minor St. 34%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 0 0 0 0 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City:  Columbia Date: 11/22/2016
Major Rt:  Broad River Rd Minor Rt: Beatty Rd

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 40
Direction of Minor Street: E-W Intersection ADT - 28800 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Broad River Rd | From S Broad River Rd From E Beatty Rd From W Beatty Rd Total (Total
LT STR RT TOT |F LT STR RT TOT | LT STR RT TOT| LT STR RT TOT| Vol [Peds
7:00 - 7:15| O 252 10 262 7 173 0 180 0 0 0 0 14 0 3 17 459 1
7:15- 7:30| O 373 30 403 11 225 0 236 0 0 0 0 20 0 10 30 669 3
7:30 - T7:45| 0 385 26 411 8 263 0 271 0 0 0 0 16 0 2 18 700 0
7:45 - 800 O 309 30 339 20 302 0 322 0 0 0 0 25 0 14 39 700 0
8:00 - 8:15| 0 300 15 315 10 228 0 238 0 0 0 0 13 0 9 22 575 2
8:15- 8:30| O 227 20 247 12 235 0 247 0 0 0 0 22 0 11 33 527 3
8:30 - 8:145| 0 233 17 250 16 182 0 198 0 0 0 0 15 0 10 25 473 0
8:45- 9:00| O 212 6 218 7 171 0 178 0 0 0 0 15 0 12 27 423 0
9:00 - 9:15| O 157 9 166 3 140 0 143 0 0 0 0 4 0 11 15 324 4
9:15- 9:30| O 161 9 170 11 147 0 158 0 0 0 0 10 0 20 30 358 0
9:30 - 9:145| 0 176 4 180 9 160 0 169 0 0 0 0 11 0 8 19 368 0
9:45 - 10:00| O 177 8 185 9 167 0 176 0 0 0 0 7 0 16 23 384 1
10:00 - 10:15| O 155 7 162 12 145 0 157 0 0 0 0 6 0 13 19 338 0
10:15 - 10:30| O 180 8 188 8 171 0 179 0 0 0 0 8 0 7 15 382 0
10:30 - 10:45| O 167 11 178 10 147 0 157 0 0 0 0 11 0 13 24 359 0
10:45 - 11:00| O 167 9 176 17 155 0 172 0 0 0 0 10 0 9 19 367 1
11:00 - 11:15| O 170 12 182 10 144 0 154 0 0 0 0 13 0 15 28 364 1
11:15 - 11:30| O 210 13 223 14 182 0 196 0 0 0 0 15 0 8 23 442 0
11:30 - 11:45| O 198 10 208 13 178 0 191 0 0 0 0 8 0 13 21 420 5
11:45 - 12:00| O 190 16 206 11 196 0 207 0 0 0 0 13 0 15 28 441 2
12:00 - 12:15| O 231 8 239 11 202 0 213 0 0 0 0 23 0 15 38 490 0
12:15 - 12:30| O 175 6 181 0 227 0 227 0 0 0 0 9 0 13 22 430 0
12:30 - 12:45| O 206 12 218 0 193 0 193 0 0 0 0 13 0 16 29 440 0
12:45 - 13:00| O 191 13 204 23 226 0 249 0 0 0 0 15 0 12 27 480 2
13:00 - 13:15| O 209 4 213 20 225 0 245 0 0 0 0 15 0 16 31 489 1
13:15 - 13:30| O 203 13 216 10 193 0 203 0 0 0 0 14 0 12 26 445 0
13:30 - 13:45| O 183 14 197 0 229 0 229 0 0 0 0 19 0 16 35 461 0
13:45 - 14:00| O 192 8 200 22 233 0 255 0 0 0 0 13 0 13 26 481 4
14:00 - 14:15| O 226 9 235 13 238 0 251 0 0 0 0 13 0 15 28 514 1
14:15 - 14:30| O 217 19 236 20 209 0 229 0 0 0 0 16 0 10 26 491 1
14:30 - 14:45| O 262 26 288 14 261 0 275 0 0 0 0 14 0 13 27 590 1
14:45 - 15:00| O 236 13 249 22 215 0 237 0 0 0 0 19 0 14 33 519 0
15:00 - 15:15| O 239 9 248 14 229 0 243 0 0 0 0 20 0 13 33 524 0
15:15 - 15:30| O 251 10 261 18 227 0 245 0 0 0 0 14 0 11 25 531 0
15:30 - 15:45| O 236 15 251 0 253 0 253 0 0 0 0 5 0 14 19 523 3
15:45 - 16:00| O 198 17 215 0 266 0 266 0 0 0 0 25 0 14 39 520 1
16:00 - 16:15| O 315 24 339 11 276 0 287 0 0 0 0 21 0 20 41 667 1
16:15 - 16:30| O 249 21 270 0 345 0 345 0 0 0 0 20 0 11 31 646 0
16:30 - 16:45| O 302 25 327 18 363 0 381 0 0 0 0 25 0 14 39 747 2
16:45 - 17:00| O 254 29 283 24 351 0 375 0 0 0 0 16 0 13 29 687 0
17:00 - 17:15| O 247 35 282 11 417 0 428 0 0 0 0 28 0 12 40 750 1
17:15 - 17:30| O 216 22 238 13 408 0 421 0 0 0 0 20 0 17 37 696 1
17:30 - 17:45| O 224 19 243 22 378 0 400 0 0 0 0 27 0 21 48 691 1
17:45 - 18:00| O 267 24 291 18 323 0 341 0 0 0 0 15 0 11 26 658 1
18:00 - 18:15| O 314 17 331 22 345 0 367 0 0 0 0 40 0 24 64 762 5
18:15 - 18:30| O 266 18 284 37 355 0 392 0 0 0 0 37 0 17 54 730 0
18:30 - 18:45| O 172 40 212 34 321 0 355 0 0 0 0 34 0 15 49 616 2
18:45 - 19:00| O 157 33 190 31 297 0 328 0 0 0 0 21 0 20 41 559 0
TOTAL 0 10837 773 11610| 646 11516 0O 12162| O 0 0 0 |[807 O 631 1438|25210| 51
Trucks 0 136 5 141 21 230 0 251 0 0 0 0 8 14 0 22 414 1.6%
School Buses 0 81 11 92 5 2 38 45 0 0 0 0 4 0 8 12 149  0.6%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Broad River Rd AT Beatty Rd

12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00

773 10837 O
807 —T L 0
O — 25210 «— 0
631 _l r 0
646 11516 0
AM PEAK HOUR VOLUME (0:00-10:45)
FROM 7:15 TO 8:15
101 1367 O
74 J L 0
Q — 2644 “— Q
35 ‘l r 0
49 1018 O PHF: 0.944

MID-DAY PEAK HOUR VOLUME (11:00-14:00)
FROM 13:00 TO 14:00

39 187 0
Q—T LQ
Q — 1876 «— 0

&
.
]

PHF: 0.959

89

10

Date:

11/22/2016

OVERALL PEAK HOUR VOLUME

FROM 16:30 TO 17:30

111 1019 0
J L 0
> 2880 ‘ 0
j r 0
66 1539 0 PHF: 0.960
PM PEAK HOUR VOLUME (14:15-23:45)
FROM 16:30 TO 17:30
111 1019 0
] L,
> 2880 ‘ 0
. [
66 1539 0 PHF: 0.960

OTHER HOUR VOLUME

FROM 7:00 TO
96 1319

P

8:00
0

L

.I

]

PHF: 0.903



SIGNAL WARRANT ANALYSIS

Broad River Rd AT Beatty Rd Date:  11/22/2016
Minor Street Volume, percent of total = 5.7%
Percent of Left Turns from Minor Street = 56.1%
Percent of Right Turns from Minor Street = 43.9%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
1981.0 / 600 = 330% 119.8 /150 = 80%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 404% 315% 225% 228% 261% 287% 293% 333% 330% 435% 441% 410%
Minor St. 69% 1% 58% 51% 67% 77% 79% 76% 7% 93% 101% 139%
Condition B - Interruption to Continuous Traffic is met
Average Major Street % of Warrant Average Minor Street % of Warrant
1981.0 / 900 = 220% 119.8 / 75 = 160%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 269% 210% 150% 152% 174% 192% 195% 222% 220% 290% 294% 273%
Minor St. 139% 143% 116% 103% 133% 155% 157% 152% 155% 187% 201% 277%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 130% 134% 99% 96% 125% 145% 148% 143% 145% 175% 189% 260%

Warrant No. 3 - Peak Hour is met

Percent of warrant Percent of warrant
Overall Peak Hour: 16:30 - 17:30 Higher Volume Side Street Peak Hour: 18:00 - 19:00
Minor St. 145% Minor St. 208%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 4 0 3 0 8 1 2 0 1 2 2 6

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING
County: Richland City: Columbia Date: 11/22/2016

Major Rt:  Beatty Rd-Evelyn Minor Rt:  Evelyn Rd-Beatty

* Not on State System * Not on State System
Day of Week: Tuesday Weather: Clear Office: Short Counts IMS
Type of Control: Stop Sign Speed Limit (major st) 35

Direction of Minor Street: E-W Intersection ADT - 3610 (Calc)
Number of Lanes (major st)* 1 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Beatty Rd-Evelyn | From S Beatty Rd-Evelyn | From E Evelyn Rd-Beatty | From W Evelyn Rd-Beatty | Total |Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| Vol |Peds
7:00 - 7:15| 16 0 2 18 0 0 0 0 0 6 9 15 2 1 0 3 36 0
7:15 - 7:30| 14 0 3 17 0 0 0 0 0 6 10 16 2 8 0 10 43 0
7:30 - T:45| 17 0 5 22 0 0 0 0 0 6 18 24 2 3 0 5 51 0
7:45 - 8:00| 14 0 1 15 0 0 0 0 0 100 12 22 1 15 0 16 53 0
8:00 - 8:15| 12 0 2 14 0 0 0 0 0 11 14 25 1 7 0 8 a7 0
8:15 - 8:30| 12 0 4 16 0 0 0 0 0 11 10 21 4 10 0 14 51 0
8:30 - 8:45| 18 0 2 20 0 0 0 0 0 6 13 19 0 5 0 5 44 0
8:45 - 9:00| 18 0 0 18 0 0 0 0 0 7 16 23 3 7 0 10 51 0
9:00 - 9:15| 8 0 0 8 0 0 0 0 0 4 13 17 1 6 0 7 32 0
9:15 - 9:30| 20 0 0 20 0 0 0 0 0 6 14 20 1 10 0 11 51 1
9:30 - 9:45| 10 0 1 11 0 0 0 0 0 6 10 16 0 8 0 8 35 0
9:45 - 10:00| 13 0 3 16 0 0 0 0 0 3 13 16 0 5 0 5 37 0
10:00 - 10:15| 12 0 0 12 0 0 0 0 0 2 9 11 1 6 0 7 30 0
10:15 - 10:30| 15 0 1 16 0 0 0 0 0 4 18 22 0 2 0 2 40 0
10:30 - 10:45| 13 0 2 15 0 0 0 0 0 4 14 18 0 10 0 10 43 1
10:45 - 11:00| 11 0 3 14 0 0 0 0 0 10 19 29 0 9 0 9 52 0
11:00 - 11:15| 16 0 3 19 0 0 0 0 0 9 14 23 3 13 0 16 58 0
11:15 - 11:30| 11 0 3 14 0 0 0 0 0 9 11 20 1 2 0 37 0
11:30 - 11:45| 14 0 1 15 0 0 0 0 0 11 16 27 0 4 0 4 46 0
11:45 - 12:00| 14 0 0 14 0 0 0 0 0 8 13 21 2 3 0 40 0
12:00 - 12:15| 15 0 0 15 0 0 0 0 0 9 15 24 3 5 0 8 47 0
12:15 - 12:30| 20 0 3 23 0 0 0 0 0 3 25 28 2 13 0 15 66 1
12:30 - 12:45| 17 0 2 19 0 0 0 0 0 13 29 42 3 5 0 8 69 0
12:45 - 13:00| 27 0 1 28 0 0 0 0 0 11 14 25 2 8 0 10 63 1
13:00 - 13:15| 15 0 3 18 0 0 0 0 0 6 14 20 2 6 0 8 46 0
13:15 - 13:30| 9 0 0 9 0 0 0 0 0 8 19 27 0 9 0 9 45 0
13:30 - 13:45| 10 0 0 10 0 0 0 0 0 10 13 23 1 6 0 7 40 0
13:45 - 14:00| 17 0 1 18 0 0 0 0 0 15 14 29 1 12 0 13 60 0
14:00 - 14:15| 13 0 1 14 0 0 0 0 0 13 24 37 2 8 0 10 61 0
14:15 - 14:30| 15 0 2 17 0 0 0 0 0 13 19 32 3 11 0 14 63 0
14:30 - 14:45| 17 0 0 17 0 0 0 0 0 16 30 46 2 15 0 17 80 0
14:45 - 15:00| 26 0 2 28 0 0 0 0 0 11 23 34 4 15 0 19 81 0
15:00 - 15:15| 17 0 3 20 0 0 0 0 0 7 19 26 2 9 0 11 57 0
15:15 - 15:30| 14 0 1 15 0 0 0 0 0 10 22 32 1 6 0 7 54 0
15:30 - 15:45| 19 0 4 23 0 0 0 0 0 12 26 38 3 9 0 12 73 0
15:45 - 16:00| 25 0 1 26 0 0 0 0 0 9 21 30 1 3 0 4 60 0
16:00 - 16:15| 18 0 2 20 0 0 0 0 0 11 19 30 2 15 0 17 67 0
16:15 - 16:30| 18 0 3 21 0 0 0 0 0 8 27 35 1 10 0 11 67 0
16:30 - 16:45| 24 0 5 29 0 0 0 0 0 10 30 40 3 15 0 18 87 0
16:45 - 17:00| 22 0 6 28 0 0 0 0 0 19 33 52 3 9 0 12 92 0
17:00 - 17:15| 19 0 2 21 0 0 0 0 0 16 25 41 4 10 0 14 76 0
17:15 - 17:30| 29 0 4 33 0 0 0 0 0 16 26 42 2 15 0 17 92 0
17:30 - 17:45| 24 0 1 25 0 0 0 0 0 19 26 45 1 14 0 15 85 0
17:45 - 18:00| 23 0 2 25 0 0 0 0 0 14 41 55 4 9 0 13 93 0
18:00 - 18:15| 28 0 2 30 0 0 0 0 0 15 20 35 1 17 0 18 83 0
18:15 - 18:30| 22 0 1 23 0 0 0 0 0 17 28 45 7 12 0 19 87 0
18:30 - 18:45| 24 0 1 25 0 0 0 0 0 27 27 54 2 16 0 18 97 0
18:45 - 19:00| 34 0 4 38 0 0 0 0 0 18 26 44 4 8 0 12 94 0
TOTAL 839 0 93 932| O 0 0 0 0 495 921 1416| 90 424 0 514 | 2862 4
Trucks 15 0 1 16 0 0 0 0 0 12 10 22 6 9 0 15 53 1.9%
School Buses 3 0 1 4 0 0 0 0 0 4 5 9 5 8 0 13 26 0.9%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Beatty Rd-Evelyn AT Evelyn Rd-Beatty
12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00
93 0 839

<_Il|_.

.
T

(=)
10

AM PEAK HOUR VOLUME (0:00-10:45)
FROM 7:30 TO 8:30

12 0 55
P l N
] L .
35 — 202 <« 38
Q‘l r 0
-]
0 0 0 PHF: 0.953

MID-DAY PEAK HOUR VOLUME (11:00-14:00)
FROM 12:00 TO 13:00

6 0 1
4_’ll_.

o] [

]
"

(=)
10

PHF: 0.888

Date:  11/22/2016
OVERALL PEAK HOUR VOLUME
FROM 18:00 TO 19:00
8 0 108

4_’l|_>

=
L
[

.
T

PHF: 0.930

PM PEAK HOUR VOLUME (14:15-23:45)
FROM 18:00 TO 19:00

8 0 108

14 J L 101
53 — 361 — 0
a [

0 0 0 PHF: 0.930

OTHER HOUR VOLUME
FROM 7:00 TO 8:00

11 0 61
z —T L 49
27 —> 183 «—— 28

]
"

10
10

PHF: 0.863



SIGNAL WARRANT ANALYSIS

Beatty Rd-Evelyn AT Evelyn Rd-Beatty Date:  11/22/2016
Minor Street Volume, percent of total = 67.4%
Percent of Left Turns from Minor Street = 4.7%
Percent of Right Turns from Minor Street = 47.7%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
77.7 | 500 = 16% 118.0 / 150 = 79%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 14% 14% 11% 11% 12% 17% 11% 15% 17% 20% 21% 23%
Minor St. 51% 59% 46% 53% 61% 79% 66% 99% 84% 105% 122% 119%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
77.7 | 750 = 10% 118.0 / 75 = 157%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 10% 9% 7% 8% 8% 11% 7% 10% 11% 13% 14% 15%
Minor St. 103% 117% 92% 107% 121% 159% 132% 199% 168% 209% 244% 237%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is not met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 16% 18% 14% 16% 18% 24% 20% 30% 26% 33% 39% 38%

Warrant No. 3 - Peak Hour is not met

Percent of warrant Percent of warrant
Overall Peak Hour: 18:00 - 19:00 Higher Volume Side Street Peak Hour: 17:45 - 18:45
Minor St. 26% Minor St. 28%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 0 0 1 0 0 2 0 0 0 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/21/2016
Major Rt:  Fernandina Rd Minor Rt:  Evelyn Dr

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control: Stop Sign Speed Limit (major st) 35
Direction of Minor Street: E-W Intersection ADT - 9670 (Calc)
Number of Lanes (major st)* 1 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Fernandina Rd From S Fernandina Rd From E Evelyn Dr From W Evelyn Dr Total [Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| Vol |Peds
7:00- 7:15| 1 27 0 28 0 24 5 29 | 20 0 4 24 0 0 0 0 81 1
7:15- 7:30| O 48 0 48 0 43 10 53 | 13 0 3 16 0 0 0 0 117 0
730- 745 4 101 0 105| O 70 12 82 | 28 0 4 32 0 0 0 0 219 0
7:45- 800l 4 133 0 137| O 79 9 88 | 16 0 10 26 0 0 0 0 251 0
8:00- 815 5 123 0 128| O 75 11 86 | 21 0 3 24 0 0 0 0 238 0
8:15- 8:30| 4 99 0 103|] O 83 9 92 7 0 2 9 0 0 0 0 204 0
8:30 - 8145| 0 94 0 94 0 57 12 69 | 16 0 6 22 0 0 0 0 185 0
8:45 - 9:00| 3 58 0 61 0 69 10 79 | 12 0 7 19 0 0 0 0 159 0
9:00 - 9:15| 0 37 0 37 0 54 7 61 9 0 2 11 0 0 0 0 109 0
9:15 - 9:30| 4 21 0 25 0 41 3 44 5 0 6 11 0 0 0 0 80 0
9:30 - 9:45| 3 27 0 30 0 45 6 51 5 0 5 10 0 0 0 0 91 0
9:45 - 10:00| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:00 - 10:15| 1 36 0 37 0 43 7 50 5 0 5 10 0 0 0 0 97 0
10:15 - 10:30| 5 22 0 27 0 35 8 43 8 0 7 15 0 0 0 0 85 0
10:30 - 10:45| 3 34 0 37 0 41 4 45 6 0 4 10 0 0 0 0 92 0
10:45 - 11:00| 3 38 0 41 0 29 3 32 | 11 0 5 16 0 0 0 0 89 0
11:00 - 11:15| 2 34 0 36 0 39 9 48 4 0 9 13 0 0 0 0 97 0
11:15 - 11:30| 5 49 0 54 0 54 8 62 9 0 1 10 0 0 0 0 126 0
11:30 - 11:45| 3 49 0 52 0 53 8 61 6 0 3 9 0 0 0 0 122 0
11:45 - 12:00| 7 36 0 43 0 47 9 56 | 14 0 5 19 0 0 0 0 118 0
12:00 - 12:15| 3 64 0 67 0 49 4 53 | 11 0 12 23 0 0 0 0 143 0
12:15 - 12:30| 6 59 0 65 0 65 12 77 8 0 3 11 0 0 0 0 153 0
12:30 - 12:45| 3 50 0 53 0 75 7 82 | 11 0 6 17 0 0 0 0 152 0
12:45 - 13:00| 6 54 0 60 0 52 10 62 | 12 0 2 14 0 0 0 0 136 0
13:00 - 13:15| 5 37 0 42 0 67 11 78 3 0 3 6 0 0 0 0 126 0
13:15 - 13:30| 5 61 0 66 0 46 7 53 5 0 3 8 0 0 0 0 127 0
13:30 - 13:45| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:45 - 14:00| 2 57 0 59 0 60 9 69 9 0 10 19 0 0 0 0 147 1
14:00 - 14:15| 6 50 0 56 0 52 7 59 8 0 2 10 0 0 0 0 125 0
14:15 - 14:30| 2 46 0 48 0 46 8 54 5 0 [ 11 0 0 0 0 113 0
14:30 - 14:45| 4 46 0 50 0 52 7 59 | 13 0 11 24 0 0 0 0 133 0
14:45 - 15:00| 5 31 0 36 0 53 28 81| 11 0 9 20 0 0 0 0 137 0
15:00 - 15:15| 14 11 0 25 0 29 101 130 16 0 2 18 0 0 0 0 173 0
15:15 - 15:30| 15 4 0 19 0 11 139 150 | 21 0 3 24 0 0 0 0 193 0
15:30 - 15:145| 6 29 0 35 0 66 91 157 31 0 6 37 0 0 0 0 229 1
15:45 - 16:00| 3 61 0 64 0 147 6 153| 15 0 5 20 0 0 0 0 237 0
16:00 - 16:15| 12 55 0 67 0 156 11 167 | 13 0 9 22 0 0 0 0 256 0
16:15 - 16:30| 1 62 0 63 0 127 15 142| 13 0 [ 19 0 0 0 0 224 0
16:30 - 16:45| 5 90 0 95 0 93 15 108 12 0 10 22 0 0 0 0 225 0
16:45 - 17:00| 4 83 0 87 0 98 11 109]| 8 0 10 18 0 0 0 0 214 0
17:00 - 17:15 9 125 0 134 0 118 12 130 19 0 8 27 0 0 0 0 291 0
17:15 - 17:30| 6 83 0 89 0 112 19 131| 9 0 8 17 0 0 0 0 237 0
17:30 - 17:45| 7 61 0 68 0 119 19 138]| 5 0 4 9 0 0 0 0 215 0
17:45 - 18:00| 6 55 0 61 0 114 14 128 11 0 7 18 0 0 0 0 207 0
18:00 - 18:15| 10 47 0 57 0 98 25 123] 10 0 5 15 0 0 0 0 195 0
18:15 - 18:30| 9 28 0 37 0 71 15 86 | 14 0 11 25 0 0 0 0 148 0
18:30 - 18:45| 8 42 0 50 0 42 12 54 | 16 0 6 22 0 0 0 0 126 0
18:45 - 19:00| 5 25 0 30 0 18 12 30 8 0 4 12 0 0 0 0 72 0
TOTAL 224 2482 0 2706 0 3017 777 3794|532 0 262 794| O 0 0 0 7294 3
Trucks 0 16 0 16 0 19 11 30 2 0 0 2 0 0 0 0 48 0.7%
School Buses 1 6 0 7 0 12 183 25 7 0 1 8 0 0 0 0 40 0.5%



TOTAL AND PEAK HOUR VOLUME DIAGRAMS

Fernandina Rd AT Evelyn Dr
12.0 HOUR TOTAL VOLUME
FROM 7:00 TO 15:00
0 2482 224

<_Il|_.

| [

0

0 ’ 7294 ' 0

0 _l r 532
0 3017 777

AM PEAK HOUR VOLUME (0:00-10:45)
FROM 7:30 TO 8:30

0 46 7
0 J L 19
9 — 912 ' 0
0 ‘l r 12
0 307 41 PHF: 0.908

MID-DAY PEAK HOUR VOLUME (11:00-14:00)
FROM 12:00 TO 13:00

0 227 18

<_Il|_.

| L .

1o

=]
(O3}
[ee]
=

1o

] [

PHF: 0.954

1o
N
~
[y
w

(] (]
©
(&)
\I

10

10 10

10

(] (]
[e2]
(o]
[e¢)

10

Date:  11/21/2016
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SIGNAL WARRANT ANALYSIS

Fernandina Rd AT Evelyn Dr Date:  11/21/2016
Minor Street Volume, percent of total = 10.9%
Percent of Left Turns from Minor Street = 67.0%
Percent of Right Turns from Minor Street = 33.0%
Percent of Minor Street Right Turns to Remove from Warrant Analysis = 0%
WARRANT BASIS = 100%

Warrant No. 1 - Vehicular Volume is not met
Condition A - Minimum Vehicular Volume is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
5417 |/ 500 = 108% 66.2 / 150 = 44%

Hourly percent of warrant
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00 - 12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00

Major St. 114% 142% 50% 62% 82% 104% 73% 89% 147% 168% 176% 93%
Minor St. 65% 49% 21% 34% 34% 43% 22% 43% 66% 54% 47% 49%
Condition B - Interruption to Continuous Traffic is not met
Average Major Street % of Warrant Average Minor Street % of Warrant
541.7 | 750 = 72% 66.2 / 75 = 88%

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 76% 95% 33% 42% 55% 69% 49% 59% 98% 112% 117% 62%
Minor St. 131% 99% 43% 68% 68% 87% 44% 87% 132% 108% 95% 99%

80% Combination of Conditions A & B is not met

Warrant No. 2 - Four Hour Vehicular Volume is not met

Hourly percent of warrant
7:00-8:00 8:00-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Minor St. 42% 42% 8% 14% 17% 26% 10% 23% 58% 59% 56% 27%

Warrant No. 3 - Peak Hour is not met

Percent of warrant Percent of warrant
Overall Peak Hour: 16:30 - 17:30 Higher Volume Side Street Peak Hour: 15:15 - 16:15
Minor St. 34% Minor St. 38%

Warrant No. 4 - Pedestrian Volume. Pedestrian volume shown are minumum volumes assuming heavy major street traffic. If these volumes are met, warrant 4 requires
further engineering analysis

Minimum 4 hour ped. volume crossing major street Minimum peak hour ped. volume crossing major street
107 | [ 133

Number of pedestrians crossing major street
7:00-8:00 800-9:00 9:00-10:00 10:00-11:00 11:00-12:00 12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00 16:00 - 17:00 17:00 - 18:00 18:00 - 19:00
Major St. 1 0 0 0 0 0 1 0 1 0 0 0

Warrant No. 7 - Crash Experience (Requires 3 criteria analysis by engineering)

Total Number: 0 From:  1/1/2005 to 1/1/2008
Accident Rate: 0.00 per million entering vehicles
Types of Accidents No. /I Avg. No. / Avg.
Right Angle 0 / 0.0 Rear End 0 / 0.0
Lost Control 0 / 0.0 Side Swipe 0 / 0.0
Left Turn 0 / 0.0 Other 0 / 0.0



SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
DISTRICT 1
TRAFFIC ENGINEERING

County: Richland City: Columbia Date: 11/28/2016
Major Rt:  St. Andrews Rd Minor Rt:  Sidney Rd

* Not on State System * Not on State System
Day of Week: Monday Weather: Clear Office: Short Counts IMS
Type of Control:  Signal Speed Limit (major st) 40
Direction of Minor Street: N-S Intersection ADT - 17170 (Calc)
Number of Lanes (major st)* 2 Number of Lanes (minor st)* 1

* Each Direction
INTERSECTION VOLUME SUMMARY

From N Sidney Rd From S Sidney Rd From E St. Andrews Rd From W St. Andrews Rd Total [Total
LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| LT STR RT TOT| Vol |Peds
7:00 - 7:15| 32 0 4 36 0 0 0 0 0 57 7 64 2 167 0 169 | 269 0
7:15 - 7:30| 40 0 2 42 0 0 0 0 0 85 15 100 3 210 0 213 | 355 0
7:30 - T7:45| 44 0 7 51 0 0 0 0 0 100 19 119| O 263 0 263 | 433 0
7:45 - 8:00| 30 0 3 33 0 0 0 0 0 112 11 123| 6 260 0 266 | 422 0
8:00 - 8:15| 24 0 2 26 0 0 0 0 0 89 9 98 2 241 0 243 | 367 0
8:15 - 8:30| 24 0 0 24 0 0 0 0 0 80 11 91 0 197 0 197 | 312 0
8:30 - 8:45| 24 0 0 24 0 0 0 0 0 81 7 88 1 183 0 184 | 296 0
8:45 - 9:00| 21 0 3 24 0 0 0 0 0 100 13 113| 2 146 0 148 | 285 0
9:00 - 9:15| 16 0 3 19 0 0 0 0 0 88 10 98 4 147 0 151 | 268 0
9:15 - 9:30| 17 0 2 19 0 0 0 0 0 80 6 86 1 166 0 167 | 272 0
9:30 - 9:45| 8 0 6 14 0 0 0 0 0 90 14 104| 1 96 0 97 215 0
9:45 - 10:00| 12 0 6 18 0 0 0 0 0 97 11 108 1 101 0 102 | 228 0
10:00 - 10:15| 10 0 0 10 0 0 0 0 0 94 10 104 3 113 0 116 | 230 0
10:15 - 10:30| 13 0 6 19 0 0 0 0 0 90 10 100 4 116 0 120 | 239 0
10:30 - 10:45| 12 0 3 15 0 0 0 0 0 92 15 107 3 112 0 115 | 237 0
10:45 - 11:00| 17 0 4 21 0 0 0 0 0 98 6 104| 1 108 0 109 | 234 0
11:00 - 11:15| 13 0 4 17 0 0 0 0 0 101 13 114| 1 106 0 107 | 238 0
11:15 - 11:30| 18 0 6 24 0 0 0 0 0 96 16 112 1 105 0 106 | 242 0
11:30 - 11:45| 15 0 2 17 0 0 0 0 0 118 11 129| 8 110 0 118 | 264 0
11:45 - 12:00| 13 0 4 17 0 0 0 0 0 116 13 129| 4 125 0 129 | 275 0
12:00 - 12:15| 11 0 7 18 0 0 0 0 0 120 11 131| 3 130 0 133 | 282 0
12:15 - 12:30| 14 0 2 16 0 0 0 0 0 132 15 147| 4 138 0 142 | 305 0
12:30 - 12:45| 20 0 2 22 0 0 0 0 0 128 20 148 2 151 0 153 | 323 0
12:45 - 13:00| 15 0 4 19 0 0 0 0 0 115 14 129| 4 141 0 145 | 293 0
13:00 - 13:15| 13 0 4 17 0 0 0 0 0 119 15 134| 5 134 0 139 | 290 3
13:15 - 13:30| 19 0 5 24 0 0 0 0 0 123 14 137| 4 145 0 149 | 310 0
13:30 - 13:45| 15 0 6 21 0 0 0 0 0 122 15 137| 4 135 0 139 | 297 0
13:45 - 14:00| 21 0 5 26 0 0 0 0 0 118 12 130 1 129 0 130 | 286 0
14:00 - 14:15| 12 0 6 18 0 0 0 0 0 109 13 122 1 132 0 133 | 273 0
14:15 - 14:30| 20 0 2 22 0 0 0 0 0 138 12 150 2 115 0 117 | 289 0
14:30 - 14:45| 12 0 4 16 0 0 0 0 0 125 13 138| 5 129 0 134 | 288 0
14:45 - 15:00| 17 0 6 23 0 0 0 0 0 121 17 138| 4 130 0 134 | 295 0
15:00 - 15:15| 21 0 6 27 0 0 0 0 0 158 9 167| 3 167 0 170 | 364 1
15:15 - 15:30| 16 0 3 19 0 0 0 0 0O 138 20 158| 3 115 0 118 | 295 0
15:30 - 15:45| 16 0 5 21 0 0 0 0 0O 143 13 156| 6 141 0 147 | 324 0
15:45 - 16:00| 11 0 4 15 0 0 0 0 0O 153 18 171| 6 145 0 151 | 337 0
16:00 - 16:15| 17 0 5 22 0 0 0 0 0O 154 26 180| 6 148 0 154 | 356 0
16:15 - 16:30| 21 0 7 28 0 0 0 0 0 171 15 186 1 137 0 138 | 352 1
16:30 - 16:45| 14 0 6 20 0 0 0 0 0 176 26 202| 6 120 0 126 | 348 0
16:45 - 17:00| 24 0 2 26 0 0 0 0 0 205 23 228| 3 134 0 137 | 391 0
17:00 - 17:15| 20 0 3 23 0 0 0 0 0 229 3 232| 5 170 0 175 | 430 0
17:15 - 17:30| 20 0 6 26 0 0 0 0 0 254 20 274 4 162 0 166 | 466 0
17:30 - 17:45| 20 0 5 25 0 0 0 0 0O 236 18 254| 3 118 0 121 | 400 0
17:45 - 18:00| 19 0 3 22 0 0 0 0 0 217 34 251| 4 144 0 148 | 421 0
18:00 - 18:15| 14 0 4 18 0 0 0 0 0 152 31 183| 5 135 0 140 | 341 1
18:15 - 18:30| 14 0 3 17 0 0 0 0 0 174 25 199| 5 93 0 98 314 0
18:30 - 18:45| 9 0 5 14 0 0 0 0 0 135 20 155| 4 91 0 95 264 0
18:45 - 19:00| 13 0 4 17 0 0 0 0 0 109 13 122| 2 80 0 82 221 0
TOTAL 861 O 191 1052| O 0 0 0 0 6138 712 6850| 153 6781 0 6934| 14836 6
Trucks 4 0 1 5 0 0 0 0 0 103 2 105 O 109 0 109 