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1.0 INTRODUCTION

The purpose of this study is to determine the traffic impact that will result from the proposed Kroger
retail development located in the southwest corner of the intersection of Athens Highway (US 78 / SR
10) at Rosebud Road in Loganville, Georgia. Currently the Kroger store is in the southeast corner and will
be relocated to the southwest corner of the intersection of Athens Highway (US 78 / SR 10) at Rosebud
Road. The traffic analysis evaluates the current operations compared to the future conditions with the
traffic generated by the development. The proposed development will consist of:

e Supermarket — 113,531 sf
Shops — 9,100 sf
Outlot — 1.86 acres (8,250 sf estimated)
Gasoline/Service Station — 14 fueling positions
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The development proposes access at the following locations:
e Site Driveway 1: Full-access driveway on Athens Highway (US 78 / SR 10)
e Site Driveway 2: Right-in / Right-out driveway on Athens Highway (US 78 / SR 10)

A&R Engineering Inc.



e Site Driveway 3: Full-access driveway on Rosebud Road, aligning across from the Midway Plaza
driveway

e Site Driveway 4: Full-access driveway on Rosebud Road

The AM and PM peak hours have been analyzed in this study. In addition to the site access points, this
study includes the evaluation of traffic operations at the intersections of:

e Athens Highway (US 78 / SR 10) at Rosebud Road

e Rosebud Road at Midway Plaza driveway

Recommendations to improve traffic operations have been identified as appropriate and are discussed
in detail in the following sections of the report. The location of the development and the surrounding
roadway network is shown in Figure 1.

A&R Engineering Inc.
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2.0 EXISTING FACILITIES / CONDITIONS

2.1 Roadway Facilities

The following is a brief description of each of the roadway facilities located in proximity to the site:

2.1.1 Athens Highway (US 78 / SR 10)

Athens Highway (US 78 / SR 10) is an east-west, four-lane roadway with a two-way left-turn lane in the
middle and a posted speed limit of 55 mph in the vicinity of the site. GDOT traffic counts (Station ID
1350058 & 1350061) indicate that the daily traffic volume on Athens Highway (US 78 / SR 10) is 39,600
vehicles per day west of Brooks Drive and 33,200 vehicles per day east of Krisam Creek Drive.

2.1.2 Rosebud Road

Rosebud Road is a north-south, two-lane, undivided roadway with a posted speed limit of 45 mph in the
vicinity of the site. GDOT traffic counts (Station ID 1350518 & 1350516) indicate that the daily traffic
volume on Rosebud Road is 12,900 vehicles per day south of Graymont Drive and 9,910 vehicles per day
north of Temple Johnson Road.

A&R Engineering Inc.



3.0 STUDY METHODOLOGY

In this study, the methodology used for evaluating traffic operations at each of the subject intersections
is based on the criteria set forth in the Transportation Research Board’s Highway Capacity Manual, 2000
edition (HCM 2000). Synchro software, which utilizes the HCM 2000 methodology, was used for the
analysis. The following is a description of the methodology employed for the analysis of unsignalized and
signalized intersections.

3.1 Unsignalized Intersections

For unsignalized intersections at which the side street or minor street is controlled by a stop sign, the
criteria for evaluating traffic operations are the level-of-service (LOS) for the turning movements at the
intersection and the level-of-service for the overall intersection. Level-of-service is based on the average
controlled delay incurred at the intersection. Controlled delay for unsignalized intersections includes
initial deceleration delay, queue move-up time, stopped delay, and final acceleration delay. Several
factors affect the controlled delay for unsignalized intersections, such as the availability and distribution
of gaps in the conflicting traffic stream, critical gaps, and follow-up time for a vehicle in the queue.

Level-of-service is assigned a letter designation from “A” through “F”. Level-of-service “A” indicates
excellent operations with little delay to motorists, while level-of-service “F” exists when there are
insufficient gaps of acceptable size to allow vehicles on the side street to cross safely, resulting in
extremely long total delays and long queues. The level-of-service criteria for two-way stop-controlled
and all-way stop-controlled (unsignalized) intersections are given in Table 1.

TABLE 1 — LEVEIL-OF-SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS
Level-of-service Average Delay (sec)

A <10
>10and £ 15
>15and <25
> 25 and <35
>35and <50
>50
Source: 2000 Highway Capacity Manual

m MmO O™

3.2 Signalized Intersections

For signalized intersections, it is necessary to evaluate both capacity and level-of-service in order to
evaluate the overall operation of the intersection. The capacity analysis of an intersection is performed
by comparing the volume of traffic using the various lane groups at the intersection to the capacity of
those lane groups. This results in a volume/capacity (v/c) ratio for each lane group. A v/c ratio greater
than 1.0 indicates that the volume of traffic has exceeded the capacity available, resulting in a
temporary excess of demand. Although the capacity of the entire intersection is not defined, a
composite v/c ratio for the sum of the critical lane groups within the intersection is computed. This
composite v/c ratio is an indication of the overall intersection sufficiency.

A&R Engineering Inc.



Level-of-service for a signalized intersection is defined in terms of average controlled delay per vehicle,
which is composed of initial deceleration delay, queue move-up time, stopped delay, and final
acceleration delay. The level-of-service criteria for signalized intersections, based on average controlled
delay, are shown in Table 2. Level-of-service “A” indicates operations with very low controlled delay,
while level-of-service “F” describes operations with extremely high average controlled delay. Level-of-
service “E” is typically considered to be the limit of acceptable delay, and level-of-service “F” is
considered unacceptable by most drivers.

| TABLE 2 — LEVEL-OF-SERVICE. CRITERIA FOR SIGNALIZED INTERSECTIONS

Level-of-service Average Control Delay (sec)
A <10

>10and <20
>20and <35
>35and <55
>55and <80

> 80
Source: 2000 Highway Capacity Manual

m m O O
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4.0 EXISTING TRAFFIC ANALYSIS

Existing traffic counts and intersection geometric data were obtained at the study intersections of:

e Athens Highway (US 78 / SR 10) at Rosebud Road
e Rosebud Road at Midway Plaza driveway
Turning movement counts were collected on Wednesday, July 1, 2015. All turning movement counts

were recorded during the AM and PM peak hours between 7:00am to 9:00am and 4:00pm to 6:00pm,
respectively. The four consecutive 15-minute interval volumes that summed to produce the highest
volume at the intersections were then determined. These volumes make up the peak hour traffic
volumes for the intersections counted and are shown in Figure 2.

4.1 Existing Traffic Operations

Existing traffic operations were analyzed at the study intersections in accordance with the HCM
methodology. A queue length analysis was also performed. The results of the analyses are shown in
Tables 3 and 4. The existing traffic control and lane geometry for the intersections are shown in Figure 3.

TABLE 3 — EXISTING INTERSECTION OPERATIONS

AM Peak Hour PM Peak Hour

Intersection Traffic Control LOS v/c LOS v/c

(Delay) ratio (Delay) ratio

US 78 @ Rosebud Rd C(30.5) 0.70 E (68.3) 1.10
-Eastbound Approach B (17.8) - E(71.1) -

1 | -Westbound Approach Signalized C(22.3) - C(30.1) -
-Northbound Approach D (49.4) - F (80.9) -
-Southbound Approach D (53.3) - F (110.0) -
Rosebud Rd @ Midway Plaza Drwy Stop Controlled on

2 | -Westbound Approach Westbound C(18.5) - F(116.8) -
-Southbound Left Approach A (0.3) - A (0.6) -

* v/c ratio is not calculated for unsignalized intersections

A&R Engineering Inc.



TABLE 4 — EXISTING INTERSECTION 95™ PERCENTILE QUEUES |

Intersection Available Storage AM Peak: feet PM Peak: feet

US 78 @ Rosebud Rd
-Eastbound Left 75’ 16 35
-Eastbound Through/ Right - 201 882
-Westbound Left 320 34 195
-Westbound Through - 522 304

1 -Westbound Right 325’ 20 34
-Northbound Left 300 155 216
-Northbound Through - 344 379
-Northbound Right 450’ 35 92
-Southbound Left 270’ 80 237
-Southbound Through - 231 565
-Southbound Right 375 12 33
Rosebud Rd @ Midway Plaza Drwy

2 | -Westbound Left/Right - 21 254
-Southbound Left/Through - 1 2

The results of existing conditions analysis indicate that both the study intersections have an acceptable
level-of-service (“D” or better) in the morning peak period. In the evening peak period, the intersection
of Athens Highway (US 78 / SR 10) at Rosebud Road is operating at an overall level-of-service “E” which
is below the local level-of-service standard (“D” or better). The westbound approach to the intersection
of Rosebud Road at Midway Plaza driveway is operating at level-of-service “F” which is below the local
level-of-service standard (“D” or better). These areas are addressed in the Future Traffic Operations
section.

A&R Engineering Inc.
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5.0 PROPOSED DEVELOPMENT

The proposed Kroger site will be located in the southwest corner of the intersection of Athens Highway
(US 78 / SR 10) at Rosebud Road in Loganville, Georgia. Currently the Kroger store is in the Midway Plaza
shopping center (southeast corner) and will be relocated to the southwest corner of the intersection of
Athens Highway (US 78 / SR 10) at Rosebud Road. The development will consist of:

e Supermarket —113,531 sf

e Shops—9,100 sf

e Qutlot—1.86 acres 8,250 sf (estimated)

e Gasoline/Service Station — 14 fueling positions

The development proposes access at the following locations:
e Site Driveway 1: Full-access driveway on Athens Highway (US 78 / SR 10)
e Site Driveway 2: Right-in / Right-out driveway on Athens Highway (US 78 / SR 10)
e Site Driveway 3: Full-access driveway on Rosebud Road, aligning across the Midway Plaza
driveway
e Site Driveway 4: Full-access driveway on Rosebud Road

A site plan is shown in Figure 4.

5.1 Trip Generation

Trip generation estimates for the project were based on the rates and equations published in the 9th
edition of the Institute of Transportation Engineers (ITE) Trip Generation report. This reference contains
traffic volume count data collected at similar facilities nationwide. The trip generation was based on the
following ITE Land Uses: 820 — Shopping Center, 850 — Supermarket and 944 — Gasoline/Service Station.
Due to the nature of the development, pass-by reductions have been applied per ITE standards. The
calculated total trip generation for the proposed development is shown in Table 5.

TABLE 5 — TRIP GENERATION

AM Peak Hour PM Peak Hour 24 Hour

Land Use Size . . Two-

Enter | Exit | Total | Enter Exit Total

way

ITE 850 — Supermarket 113,531 sf 239 147 386 436 420 856 8,992

ITE 820 — Shopping Center 17,350 sf 33 21 54 89 96 185 2,175

ITE 944 — Gasoline/Service Station 14 fueling 80 78 158 97 97 194 2,360

positions

Total Trips (without Reductions) 352 246 | 598 622 613 1,235 | 13,527
Supermarket Passby Trips (0%) 36% 0 0 0 -157 -151 -308 -3,080

Shopping Center Passby Trips (0%) 34% 0 0 0 -30 -33 -63 -630

Gasoline/Service Station Passby Trips (58%) 42% | -46 -45 -91 -41 -41 -82 -820
Total Pass-by Trips -46 -45 -91 -228 -225 -453 -4,530

New External Trips (with Reductions) 306 201 | 507 394 388 782 8,997

*pass-by trips (AM) PM; 24 Hour pass-by trips estimated by considering PM pass-by as 10% of daily volumes.

A&R Engineering Inc.
11



5.2 Trip Distribution

The trip distribution describes how traffic arrives and departs from the site. An overall trip distribution
was developed for the site based on a review of the existing travel patterns in the area and the locations
of major roadways and highways that will serve the development. The site-generated peak hour traffic
volumes, shown in Table 5, were assigned to the study area intersections based on this distribution. The
outer-leg distribution and AM and PM peak hour new traffic generated by the site are shown in Figure 6.
Pass-by volumes have also been distributed based on existing travel patterns and are shown in Figure 7.

Population Density

Source Census

Insufficient Data
160.66 or less
180.67-1.281.25
1.281.26-3213.63

I
=y Il :2:c¢-c30208
.

5,392 89 or more

EITSC06
i
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6.0 FUTURE TRAFFIC ANALYSIS

The future traffic operations are analyzed for the “Build” and “No-Build” conditions. This provides a
basis of reference for determining both the contribution of the site to overall traffic conditions and the
additional improvements needed to provide sufficient site access and capacity for passing traffic. Note
that survey and construction drawings would be needed to verify the feasibility and extent of additional
right-of-way required for any recommended improvements.

Improvements that are identified as “System Improvements” address deficiencies that are found within
the existing road network prior to any impacts from the proposed development’s added traffic.
Improvements that are identified as “Site Mitigation Improvements” address further impacts that are a
result of the proposed development’s added traffic.

6.1 Future “No-Build” Conditions

The “No-Build” (or background) conditions provide an assessment of how traffic will operate in the
study horizon year without the study site being developed as proposed, with projected increases in
through traffic volumes due to normal annual growth. The Future “No-Build” volumes consist of the
existing traffic volumes (Figure 2) plus increases for annual growth of through traffic. The resulting
Future “No-Build” volumes on the roadway are shown in Figure 9.

6.1.1 Annual Traffic Growth

In order to evaluate future traffic operations in this area, a projection of normal traffic growth was
applied to the existing volumes. The Georgia Department of Transportation recorded average daily
traffic volumes at several locations in the vicinity of the site. Reviewing the growth over the last several
years revealed growth of approximately 1% in the area. This growth factor was applied to the existing
traffic volumes between collector and arterial roadways in order to estimate the future year traffic
volumes prior to the addition of site-generated traffic. The resulting Future “No-Build” volumes on the
roadway are shown in Figure 9.

6.1.2 Recommendations for System Improvements

A summary of the system improvements, which address deficiencies that are found within the existing
road network for the “No-Build” conditions, is provided below with more detailed information on each
intersection in the following narratives.

Summary of Recommended System Improvements

e Itis recommended that a future project be considered to construct an eastbound right turn lane on
Athens Highway (US 78 / SR 10) at Rosebud Road.

Athens Highway (US 78 / SR 10) @ Rosebud Road
In the PM peak hours, currently the intersection of Athens Highway (US 78 / SR 10) @ Rosebud Road is
operating at an overall level-of-service “E” which is below the local level-of-service standard (“D” or

better). After accounting for growth of background traffic, the intersection will continue to operate at

A&R Engineering Inc.
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level-of-service “E”, which is below the local level-of-service standard (“D” or better) in the evening peak
hour. In order to bring the level-of-service to the accepted threshold “D”, it is recommended that a
future project to construct a right turn lane on the eastbound approach be considered. It should be
noted that this improvement is likely to require additional right-of-way to remove a 3 foot retaining wall
in the southwest corner.

_’?"?Etaimng Wall

-~

i S I

Figure 8 — Retaining Wall Location

Rosebud Road @ Midway Plaza Driveway

Currently in the evening peak hour, the intersection of Rosebud Road at Midway Plaza driveway is
operating at level-of-service “F” for the side street, which is below the local level-of-service standard
(“D” or better). After accounting for background traffic growth, the westbound approach will continue
to operate at level-of-service “F”. A preliminary examination of the peak hour traffic indicates that
volumes may meet MUTCD thresholds for construction of a traffic signal; however, the spacing between
this intersection and the adjacent signal at US 78 is insufficient. Adequate level-of-service is expected
during the off-peak times. No other reasonable improvements can be identified at this intersection.

6.1.3 Future “No-Build” Traffic Operations

The future “No-Build” traffic operations were analyzed using the volumes in Figure 9 and the results are
shown in Tables 6 and 7 below.

A&R Engineering Inc.
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TABLE 6 — FUTURE “NO-BUILD” INTERSECTION OPERATIONS

No-Build Condition: LOS (Delay)
Intersection NO IMPROVEMENTS SYSTEM IMPROVEMENTS
AM Peak PM Peak AM Peak PM Peak
US 78 @ Rosebud Rd C(31.8) E (75.3) C(31.1) D (54.7)
-Eastbound Approach B (17.8) F (94.8) B(17.1) D (48.4)
-Westbound Approach C(22.5) C(32.3) C(22.5) D (37.1)
-Northbound Approach D (51.1) E(67.1) D (51.1) E (67.8)
-Southbound Approach D (55.0) F (103.5) D (55.0) F (85.8)
Rosebud Rd @ Midway Plaza Drwy
-Westbound Approach C(18.9) F(142.1) C(18.9) F (145.2)
-Southbound Left A (0.3) A (0.6) A (0.3) A (0.6)

TABLE 7 — FUTURE “NO-BUILD” INTERSECTION 95™ PERCENTILE QUEUES

. No-Build Condition: LOS (Delay)
Intersection /;‘g'::;e NO IMPROVEMENTS SYSTEM IMPROVEMENTS
AM Peak PM Peak AM Peak PM Peak
US 78 @ Rosebud Rd
-Eastbound Left 75’ 16 37 16 38
-Eastbound Through - 202 936 183 770
-Eastbound Right 250’ - - 23 63
-Westbound Left 320 34 203 34 214
-Westbound Through - 529 322 529 328
1 | -Westbound Right 325’ 19 35 19 36
-Northbound Left 300’ 160 210 160 222
-Northbound Through - 356 365 356 336
-Northbound Right 450’ 36 92 36 90
-Southbound Left 270’ 83 229 83 207
-Southbound Through - 240 567 240 542
-Southbound Right 375 12 33 12 32
Rosebud Rd @ Midway Plaza Drwy
2 | -Westbound Left/Right - 22 284 22 287
-Southbound Left/Through - 1 2 1 2

A&R Engineering Inc.
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6.2 Future “Build” Conditions

The “Build” or development conditions include the estimated background traffic from the “No-Build”
conditions plus the added traffic from the proposed development. In order to evaluate future traffic
operations in this area, the additional traffic volumes from the site (Figure 6) and pass-by volumes
(Figure 7) were added to base traffic volumes (Figure 9) to calculate the future traffic volumes after the
construction of the development. These total future traffic volumes (Figure 10) were used to evaluate
the “Build” condition, which includes the projected site traffic.

6.2.1 Site Access Configuration

The following access configuration was utilized when modeling the proposed site driveway
intersections:

Site Driveway 1: Full-access driveway on Athens Highway (US 78 / SR 10)

(0]

(0]

This driveway will consist of one entering and two exiting lanes. The northbound approach
will have a left turn and a right turn lane for exiting traffic.

Entering left turn movements will be made from the two-way left turn lane on Athens
Highway (US 78 / SR 10) which will be restriped to provide a dedicated turn bay for traffic
entering the site based on GDOT standards.

A deceleration lane will be constructed for entering traffic based on GDOT standards.

A preliminary signal warrant analysis indicates that the site’s volumes will meet MUTCD
thresholds for a traffic signal. The intersection will be signalized as part of the
development’s construction with protected + permissive phasing for westbound left turn
movements.

Site Driveway 2: Right-in / right-out driveway on Athens Highway (US 78 / SR 10)

(0]

(0]
(0]

This driveway will consist of one entering and one exiting lanes. The northbound approach
will have one right turn lane for exiting traffic.

The intersection will be unsignalized with YIELD sign on the northbound approach.

A deceleration lane will be constructed for entering traffic based on GDOT standards.

Site Driveway 3: Northern full-access driveway on Rosebud Road, aligning across from the Midway

Plaza driveway.

(0]

(0]
(0]

This driveway will consist of one entering and two exiting lanes. The eastbound approach
will have a shared left / through and a right turn lane for exiting traffic.

The intersection will continue to be unsignalized with an added STOP sign on the eastbound
approach.

A dedicated left turn bay will be constructed for entering traffic based on local standards.

A deceleration lane will be constructed for entering traffic based on local standards.

Site Driveway 4: Southern full-access driveway on Rosebud Road

(0]

o

This driveway will consist of one entering and one exiting lanes. The eastbound approach
will have a shared left /right turn lane for exiting traffic.

The intersection will be unsignalized with a STOP sign on the eastbound approach.

A dedicated left turn bay will be constructed for entering traffic based on local standards.

A deceleration lane will be constructed for entering traffic based on local standards.

A&R Engineering Inc.
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6.2.2 Recommendations for Site Mitigation Improvements

Improvements that are identified as mitigation improvements address deficiencies that are caused by
site traffic and can be identified as related to the proposed development. A summary of the system
improvements is provided below, with more detailed information on each intersection in the following
narratives.

Summary of Recommended Site Mitigation Improvements

e Recommended system improvements (previous sections) are also applicable as mitigation
improvements.

Athens Highway (US 78 / SR 10) @ Rosebud Road
After addition of site-generated traffic, the intersection of Athens Highway (US 78 / SR 10) at Rosebud
Road will operate at level-of-service “F” in the PM peak hour without any improvement to the

intersection. A system improvement was recommended for the No-Build conditions to construct a right
turn lane on the eastbound approach. This is likely to require additional right-of-way to remove a 3 foot
retaining wall in the southwest corner (Figure 4).

Other than implementation of a roadway widening project, no feasible improvements can be identified

to maintain the level-of-service “D” standard at this intersection. In addition to the recommended

system improvements, the following factors may be considered when assessing impacts the
intersection:

e Gwinnett County has identified widening of this section of US 78 (from SR 84 to SR 81) to six lanes as
a “medium” priority project (Reference GW-078E). Funding for this project has not been identified,
so schedule for the improvement is not known at this time.

e Construction of the proposed Kroger signal will allow some of the site’s traffic exit onto US 78
without adding to the existing congestion on Rosebud Rd.

e In the PM peak hour, the site traffic will increase the overall delay by less than 10 seconds for the
average vehicle.

e The turn bays at the intersection are anticipated to have enough storage to accommodate the 95t
percentile queue lengths.

Rosebud Road @ Kroger Driveway / Site Driveway 3
The results of future conditions analysis for Rosebud Road at Midway Plaza / Site Driveway 3

intersection for the PM peak hour indicates the side streets will continue to operate at level-of-service
“F” after addition of site traffic. Delays are due to both the limited gaps in traffic along Rosebud Road
and the volume of exiting traffic from the Midway Plaza shopping center. If the new development
replacing the relocated Kroger does not generate as much volume for the Midway Plaza shopping
center, the delay and queuing for this intersection may be less than the projected values. No
improvements are identified at this intersection.

A&R Engineering Inc.
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Rosebud Road @ Site Driveway 4

The results of future conditions analysis for Rosebud Road at Site Driveway 4 intersection indicates after
construction of the new Kroger site the driveway approach will operate at level-of-service “E”. With
fewer than 50 vehicles per hour and less than 1 vehicle-hour of total delay from side street approach,
the intersection is considered as having “acceptable operations” (peak hour delays of less than 4.0
vehicle-hours) per NCHRP 457. Therefore, no changes have been recommended.

6.2.3 Future “Build” Traffic Operations

The “Build” conditions are evaluated to determine effectiveness of the recommended system and site
mitigation improvements. Recommendations on traffic control and lane geometry are shown graphically
in Figure 11. The results of the “Build” operations analyses with the assumed site access configuration,
system improvements, and site mitigation improvements are shown in Tables 8 and 9.

TABLE 8 — FUTURE “BUILD” INTERSECTION OPERATIONS |

Build Condition: LOS (Delay)
. SYSTEM AND SITE
Intersection NO IMPROVEMENTS IMPROVEMENTS
AM Peak PM Peak AM Peak PM Peak
US 78 @ Rosebud Rd C(31.2) F(84.1) C(30.7) E (61.5)
-Eastbound Approach B (14.1) E (73.7) B(12.1) D (44.4)
1 | -Westbound Approach C(25.9) D (52.5) C(25.9) D (47.8)
-Northbound Approach D (53.5) F (109.4) D (53.5) F (89.6)
-Southbound Approach D (47.2) F(139.3) D (47.2) F (101.8)
Rosebud Rd @ Kroger Drwy / Site Drwy 3
-Eastbound Approach C(20.6) F (68.3) C(20.6) F (70.6)
2 | -Westbound Approach D (28.7) F (916.6) D (28.7) F (940.8)
-Northbound Left A (8.3) B (10.2) A (8.3) B (10.2)
-Southbound Left A (0.3) A (0.6) A (0.3) A (0.6)
US 78 @ Site Drwy 1 A (6.9) C(23.0) A (6.9) C(23.2)
3 -Eastbound Approach A (8.6) C(21.7) A (8.6) C(21.7)
-Westbound Approach A(2.1) B (17.0) A(2.1) B (17.5)
-Northbound Approach D (52.5) D (50.6) D (52.5) D (50.6)
Rosebud Rd @ Site Drwy 4
4 | -Eastbound Approach C(17.0) E (47.9) C(17.0) E (49.1)
-Northbound Left A(8.2) B (10.6) A (8.2) B (10.7)
5 US 78 @ Site Drwy 2 (RIRO)
-Northbound Approach A(9.7) B (11.8) A(9.7) B(11.8)
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TABLE 9 — FUTURE “BUILD” INTERSECTION 95™ PERCENTILE QUEUES

Available Build Condition: LOS (Delay)
. Storage SYSTEM AND SITE
Intersection NO IMPROVEMENTS IMPROVEMENTS
AM Peak PM Peak AM Peak PM Peak

US 78 @ Rosebud Rd
-Eastbound Left 75’ 16 37 18 15
-Eastbound Through - 202 936 84 848
-Eastbound Right 250’ - - 7 8
-Westbound Left 320’ 34 203 48 276
-Westbound Through - 529 322 582 398
-Westbound Right 325’ 19 35 19 38
-Northbound Left 300’ 160 210 160 233
-Northbound Through - 356 365 385 394
-Northbound Right 450’ 36 92 39 101
-Southbound Left 270’ 83 229 83 245
-Southbound Through - 240 567 244 582
-Southbound Right 375 12 33 22 43
Rosebud Rd @ Kroger Drwy / Site Drwy 3
-Eastbound Left/Through - - - 10 81
-Eastbound Right - - - 2 12
-Westbound Left/Through/Right - 22 284 36 597
-Northbound Left 150’ - - 4 10
-Southbound Left/Through - 1 2 1 2
US 78 @ Site Drwy 1
-Eastbound Through - 164 709
-Eastbound Right 250’ 16 39
-Westbound Left 310’ NA NA 14 249
-Westbound Through - 97 175
-Northbound Left - 123 214
-Northbound Right - 39 54
Rosebud Rd @ Site Drwy 4
-Eastbound Left/Right - NA NA 5 40
-Northbound Left 150’ 1 4
US 78 @ Site D.rwv 2 (RIRO) NA NA
-Northbound Right - 6 20
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7.0 CONCLUSIONS AND RECOMMENDATIONS

Traffic impacts were evaluated for the added traffic from the proposed Kroger retail development that
will be located in the southwest corner of the intersection of Athens Highway (US 78 / SR 10) at Rosebud
Road in Loganville, Georgia. Currently the Kroger store is in the southeast corner and will be relocated to
the southwest corner of the intersection of Athens Highway (US 78 / SR 10) at Rosebud Road. The
development will consist of:

e Supermarket —113,531 sf

e Shopping Center — 17,350 sf

e Gasoline/Service Station — 14 fueling positions

The development proposes one full-access and one right-in / right-out driveways on Athens Highway (US
78 / SR 10) and one full access driveway on Rosebud Road. Existing and future operations after
completion of the project were analyzed at the intersections of:

e Athens Highway (US 78 / SR 10) at Rosebud Road

e Rosebud Road at Midway Plaza Driveway

The analysis included the evaluation of Future operations for “No-Build” and “Build” conditions, both of
which account for increases in annual growth of through traffic. The results of the analysis are listed
below:

7.1 System Recommendations and Improvements

Improvements that are identified as “System Improvements” address deficiencies that are found within

the existing road network prior to any impacts from the proposed development’s added traffic.

e Itis recommended that a future project be considered to construct an eastbound right turn lane on
Athens Highway (US 78 / SR 10) at Rosebud Road. It should be noted that this improvement is likely
to require additional right-of-way to remove a 3 foot retaining wall in the southwest corner.

7.2 Site Access Configuration

The following access configuration was utilized when modeling the proposed site driveway intersections.
e Site Driveway 1: Full-access driveway on Athens Highway (US 78 / SR 10)

0 This driveway will consist of one entering and two exiting lanes. The northbound approach
will have a left turn and a right turn lane for exiting traffic.

0 Entering left turn movements will be made from the two-way left turn lane on Athens
Highway (US 78 / SR 10) which will be restriped to provide a dedicated turn bay for traffic
entering the site based on GDOT standards.

0 A deceleration lane will be constructed for entering traffic based on GDOT standards.

0 A preliminary signal warrant analysis indicates that the site’s volumes will meet MUTCD
thresholds for a traffic signal. The intersection will be signalized as part of the
development’s construction with protected + permissive phasing for westbound left turn
movements.

e Site Driveway 2: Right-in / right-out driveway on Athens Highway (US 78 / SR 10)

A&R Engineering Inc.
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o
o

This driveway will consist of one entering and one exiting lanes. The northbound approach
will have one right turn lane for exiting traffic.

The intersection will be unsignalized with YIELD sign on the northbound approach.

A deceleration lane will be constructed for entering traffic based on GDOT standards.

e Site Driveway 3: Northern full-access driveway on Rosebud Road, aligning across from the Midway

Plaza driveway.

(0]

o
o

This driveway will consist of one entering and two exiting lanes. The eastbound approach
will have a shared left / through and a right turn lane for exiting traffic.

The intersection will continue to be unsignalized with an added STOP sign on the eastbound
approach.

A dedicated left turn bay will be constructed for entering traffic based on local standards.

A deceleration lane will be constructed for entering traffic based on local standards.

e Site Driveway 4: Southern full-access driveway on Rosebud Road

(0]

o
o
o

This driveway will consist of one entering and one exiting lanes. The eastbound approach
will have a shared left /right turn lane for exiting traffic.

The intersection will be unsignalized with a STOP sign on the eastbound approach.

A dedicated left turn bay will be constructed for entering traffic based on local standards.

A deceleration lane will be constructed for entering traffic based on local standards.

7.3 Site Mitigation Improvements

Improvements that are identified as “Site Mitigation Improvements” address further impacts that are a

result of the proposed development’s added traffic. Other than implementation of a roadway widening

project, no feasible improvements can be identified to maintain the level-of-service “D” standard for the

US 78 at Rosebud Road intersection. In addition to the identified system improvements, the following

factors may be considered when assessing impacts the intersection:

e Gwinnett County has identified widening of this section of US 78 (from SR 84 to SR 81) to six lanes as
a “medium” priority project (Reference GW-078E). Funding for this project has not been identified,
so schedule for the improvement is not known at this time.

e Construction of the proposed Kroger signal will allow some of the site’s traffic exit onto US 78
without adding to the existing congestion on Rosebud Rd.

e In the PM peak hour, the site traffic will increase the overall delay by less than 10 seconds for the
average vehicle.

e The turn bays at the intersection are anticipated to have enough storage to accommodate the 95"
percentile queue lengths.
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Reliable Traffic Data Services, LLC
Tel: (770) 578-8158 | Fax: (770) 578-8159
info@reliabletraffic.org | www.reliabletraffic.org

TMC Data File Name : 37120001
Rosebud Rd @ Site Code :37120001
Athens Hwy Start Date : 7/1/2015
7-9am | 4-6pm Page No :1
Groups Printed- Cars, Buses, Trucks
Rosebud Rd Rosebud Rd Athens Hwy Athens Hwy
Northbound Southbound Eastbound Westbound
Start Time | Left \ Thru \ Right \ Peds \ app. Tow | Left \ Thru \ Right \ Peds \ app. Tow | Left \ Thru \ Right \ Peds \ app. Towl | Left \ Thru \ Right \ Peds \ App. Total |_Int. Total \
07:00AM | 39 83 19 0 141 25 46 10 0 81 0 73 13 0 86| 17 288 23 0 328 636
07:15AM | 50 82 15 0 147| 10 49 10 0 69 4 128 13 0 145) 15 321 27 0 363| 724
07:30AM | 44 84 13 0 141| 19 46 7 0 72 3 130 14 0 147 7 323 18 0 348 | 708
0745AM | 38 73 16 0 127 26 54 18 0 98 5 139 14 0 158| 13 295 16 0 324 707
Total | 171 322 63 0O 556| 80 195 45 0 320] 12 470 54 0 536| 52 1227 84 0 1363 | 2775
08:00AM | 29 68 14 0 111| 23 41 9 0 73 4 121 15 0 140 9 299 22 0 330| 654
08:15AM | 40 70 26 0 136| 13 40 12 0 65 6 108 15 0 129| 17 307 23 0 347 | 677
08:30AM | 41 62 13 0 116| 23 54 8 0 85| 14 154 15 0 183 13 302 21 0 336 720
08:45AM | 42 62 19 0O 123] 30 44 8 0 82 3 137 13 0O 153] 10 303 20 0 333 691
Total | 152 262 72 0O 486| 89 179 37 0 305| 27 520 58 0 605| 49 1211 86 0 1346 2742
*kk BREAK *kk
04:00PM| 31 63 24 0 118| 39 80 11 0 130 9 297 29 0 335] 28 181 40 0 249| 832
04:15PM | 37 52 25 0 114, 39 96 10 0 145| 15 360 30 0 405| 20 162 20 0 202 | 866
04:30PM | 31 61 25 0 117| 33 94 8 0 135| 10 366 32 0 408| 24 205 38 0 267 927
04:45PM| 30 61 41 0 132] 43 105 11 0 159 | 16 323 37 0O 376] 29 193 28 0 250| 917
Total | 129 237 115 0 481|154 375 40 0 569| 50 1346 128 0 1524|101 741 126 0 968 3542
05:00PM | 38 62 36 0 136, 45 98 11 0 154| 10 338 44 0 392| 36 211 33 0 280 962
05:15PM | 35 76 31 0 142 30 79 14 0 123| 17 389 47 0 453| 33 221 34 0 288 1006
05:30PM | 39 93 29 0 161| 50 120 14 0 184 6 312 35 0 353] 31 203 31 0 265| 963
05:45PM | 30 64 24 0O 118 48 94 7 0 149 5 332 37 0 374| 21 174 28 0 223| 864
Total | 142 295 120 0 557|173 391 46 0 610, 38 1311 163 0 1572|121 809 126 0 1056 | 3795
Grand Total | 594 1116 370 0 2080|496 1140 168 0 1804|127 3707 403 0 4237|323 3988 422 0 4733 | 12854
Apprch % | 28.6 53.7 17.8 0 275 632 9.3 0 3 875 95 0 6.8 843 8.9 0
Total % | 46 87 2.9 0 162|39 89 13 0 14 1 288 3.1 0 33|25 31 33 0 36.8




Reliable Traffic Data Services, LLC
Tel: (770) 578-8158 | Fax: (770) 578-8159
info@reliabletraffic.org | www.reliabletraffic.org

TMC Data File Name : 37120001
Rosebud Rd @ Site Code :37120001
Athens Hwy Start Date : 7/1/2015
7-9am | 4-6pm Page No :2
Rosebud Rd Rosebud Rd Athens Hwy Athens Hwy
Northbound Southbound Eastbound Westbhound
Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ app.Towa | Left ‘ Thru ‘ Right ‘ Peds ‘ app. Toal | Left ‘ Thru ‘ Right ‘ Peds ‘ app. Toal | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total |_Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15AM | 50 82 15 0 147 10 49 10 0 69 4 128 13 0 145 15 321 27 0 363| 724
07:30AM | 44 84 13 0 141 19 46 7 0 72 3 130 14 0 147 7 323 18 0 348| 708
07:45AM | 38 73 16 0 127 26 54 18 0 98 5 139 14 0 158| 13 295 16 0 324 707
08:00AM | 29 68 14 0 111 23 41 9 0 73 4 121 15 0 140 9 299 22 0O 330| 654
Total Voume | 161 307 58 0 526, 78 190 44 0 312 16 518 56 0 590 | 44 1238 83 0 1365 2793
% App. Total | 30.6 58.4 11 0 25 609 14.1 0 2.7 878 95 0 3.2 9.7 6.1 0

PHF | .805 .914 .906 .000 .895 | .750 .880 .611 .796 | .800 .932 .933 .000 .934 | .733 .958 .769 .000 .940 | .964
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Reliable Traffic Data Services, LLC
Tel: (770) 578-8158 | Fax: (770) 578-8159
info@reliabletraffic.org | www.reliabletraffic.org

TMC Data File Name : 37120001
Rosebud Rd @ Site Code : 37120001
Athens Hwy Start Date : 7/1/2015
7-9am | 4-6pm Page No :3

Rosebud Rd Rosebud Rd Athens Hwy Athens Hwy

Northbound Southbound Eastbound Westbound

Start Time | Left \ Thru \ Right \ Peds \ Anp. Toal | Left ‘ Thru \ Right \ Peds \ anp. Toal | Left \ Thru \ Right \ Peds \ anp. Toal | Left \ Thru ‘ Right ‘ Peds ‘ App. Total |_Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

0445PM | 30 61 41 0 132 43 105 11 0 159| 16 323 37 0 376, 29 193 28 0 250, 917
05:00PM | 38 62 36 0 136 45 98 11 0 154 | 10 338 44 0 392 36 211 33 0 280 962
05:15PM | 35 76 31 0 142 30 79 14 0 123 | 17 389 47 0 453 | 33 221 34 0 288 1006
05:30PM | 39 93 29 0O 161) 50 120 14 0 184 6 312 35 0O 353] 31 203 31 0 265| 963
Total Voume | 142 292 137 0 571,168 402 50 0 620 49 132 163 0 1574|129 828 126 0 1083 | 3848
% App. Total | 24.9 51.1 24 0 271 648 8.1 0 3.1 865 104 0 119 765 116 0

PHF | 910 .785 .835 .000 .887 | .840 .838 .893 .000 .842 | 721 .875 .867 .000 .869 | .896 .937 .926 .000 .940 | .956
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Reliable Traffic Data Services, LLC
Tel: (770) 578-8158 | Fax: (770) 578-8159
info@reliabletraffic.org | www.reliabletraffic.org

TMC Data File Name : 37120002
Rosebud Rd @ Site Code : 37120002
Kroger Drwy Start Date : 7/1/2015
7-9am | 4-6pm Page No :1
Groups Printed- Cars, Buses, Trucks
Rosebud Rd Rosebud Rd Kroger Drwy
Northbound Southbound Eastbound Westbound
Start Time | Left \ Thru \ Right \ Peds \ app. Tow | Left \ Thru \ Right \ Peds \ app. Tow | Left \ Thru \ Right \ Peds \ app. Towl | Left \ Thru \ Right \ Peds \ App. Total |_Int. Total \
07:00 AM 0 155 8 0 163 1 84 0 0 85 0 0 0 0 0 4 0 9 0 13| 261
07:15 AM 0 140 10 0 150 0 80 0 0 80 0 0 0 0 0 4 0 8 0 12| 242
07:30 AM 0 120 8 0 128 2 65 0 0 67 0 0 0 0 0 4 0 7 0 11| 206
07:45 AM 0 125 13 0 138 1 83 0 0 84 0 0 0 0 0| 10 0 6 0 16 | 238
Total 0 540 39 0 579 4 312 0 0 316 0 0 0 0 0] 22 0 30 0 52| 947
08:00 AM 0 105 9 0 114 3 56 0 0 59 0 0 0 0 0 9 0 8 0 17| 190
08:15 AM 0 118 10 0 128 0 68 0 0 68 0 0 0 0 0| 10 0 5 0 15| 211
08:30 AM 0 115 5 0 120 5 64 0 0 69 0 0 0 0 0 6 0 7 0 13| 202
08:45 AM 0 123 9 0 132 3 64 0 0 67 0 0 0 0 0 6 0 6 0 12| 211
Total 0 461 33 0 494 11 252 0 0 263 0 0 0 0 0| 31 0 26 0 57| 814
*kk BREAK *kk
04:00 PM 0 9% 14 0 110 1 116 0 0 117 0 0 0 0 0] 29 0 13 0 42 | 269
04:15 PM 0 108 12 0 120 2 150 0 0 152 0 0 0 0 0| 18 0 6 0 24 | 296
04:30 PM 0 109 17 0 126 5 129 0 0 134 0 0 0 0 0| 20 0 8 0 28| 288
04:45 PM 0 97 25 0 122 1 147 0 0 148 0 0 0 0 0] 21 0 8 0 29| 299
Total 0 410 68 0 478 9 542 0 0 551 0 0 0 0 0| 88 0 35 0 123 1152
05:00 PM 0 117 42 0 159 0 160 0 0 160 0 0 0 0 0| 25 0 9 0 34| 353
05:15 PM 0 113 17 0 130 5 134 0 0 139 0 0 0 0 0| 38 0 12 0 50| 319
05:30 PM 0 117 19 0 136 3 166 0 0 169 0 0 0 0 0] 41 0 14 0 55| 360
05:45 PM 0 114 27 0 141 3 165 0 0 168 0 0 0 0 0| 23 0 19 0 42| 351
Total 0 461 105 0 566| 11 625 0 0 636 0 0 0 0 0| 127 0 54 0 1811 1383
Grand Total 0 1872 245 0 2117 | 35 1731 0 0 1766 0 0 0 0 0| 268 0 145 0 413 | 4296
Apprch % 0 884 116 0 2 98 0 0 0 0 0 0 64.9 0 351 0
Total % 0 436 5.7 0 49.3| 0.8 403 0 0 411 0 0 0 0 0| 6.2 0 34 0 96




Reliable Traffic Data Services, LLC
Tel: (770) 578-8158 | Fax: (770) 578-8159
info@reliabletraffic.org | www.reliabletraffic.org

TMC Data File Name : 37120002
Rosebud Rd @ Site Code : 37120002
Kroger Drwy Start Date : 7/1/2015
7-9am | 4-6pm Page No :2
Rosebud Rd Rosebud Rd Kroger Drwy
Northbound Southbound Eastbound Westbound
Start Time | Left ‘ Thru ‘ Right ‘ Peds ‘ app.Towa | Left ‘ Thru ‘ Right ‘ Peds | app.Tor | Left ‘ Thru ‘ Right ‘ Peds ‘ app. Toal | Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total |_Int. Total

Peak Hour Analysis From 07:00 AM to 08:

45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 155 8 0 163 1 84 0 0 85 0 0 0 0 0 4 0 9 0 13| 261
07:15 AM 0 140 10 0 150 0 80 0 0 80 0 0 0 0 0 4 0 8 0 12| 242
07:30 AM 0 120 8 0 128 2 65 0 0 67 0 0 0 0 0 4 0 7 0 11| 206
07:45 AM 0 125 13 0 138 1 83 0 0 84 0 0 0 0 0| 10 0 6 0 16| 238
Total Volume 0 540 39 0 579 4 312 0 0 316 0 0 0 0 0| 22 0 30 0 52| 947
% App. Total 0 933 6.7 0 1.3 987 0 0 0 0 0 0 423 0 577 0
PHF | .000 .871 .750 .000 .888 | .500 .929 .000 .000 .929 | .000 .000 .000 .000 .000 | .550 .000 .833 .000 .813| .907
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Reliable Traffic Data Services, LLC
Tel: (770) 578-8158 | Fax: (770) 578-8159
info@reliabletraffic.org | www.reliabletraffic.org

TMC Data File Name : 37120002
Rosebud Rd @ Site Code : 37120002
Kroger Drwy Start Date : 7/1/2015
7-9am | 4-6pm Page No :3

Rosebud Rd Rosebud Rd Kroger Drwy

Northbound Southbound Eastbound Westbound

Start Time | Left \ Thru \ Right \ Peds \ Anp. Toal | Left ‘ Thru \ Right \ Peds \ anp. Toal | Left \ Thru \ Right \ Peds \ anp. Toal | Left \ Thru ‘ Right ‘ Peds ‘ App. Total |_Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 117 42 0 159 0 160 0 0 160 0 0 0 0 0| 25 0 9 0 34| 353
05:15 PM 0 113 17 0 130 5 134 0 0 139 0 0 0 0 0| 38 0 12 0 50| 319
05:30 PM 0 117 19 0 136 3 166 0 0 169 0 0 0 0 0| 41 0 14 0 55| 360
05:45 PM 0 114 27 0 141 3 165 0 0 168 0 0 0 0 0| 23 0 19 0 42| 351
Total Volume 0 461 105 0 566| 11 625 0 0 636 0 0 0 0 0127 0 54 0 181 1383
% App. Total 0O 814 186 0 1.7 983 0 0 0 0 0 0 70.2 0 298 0

PHF | .000 .985 .625 .000 .890 | .550 .941 .000 .000 .941 | .000 .000 .000 .000 .000 | .774 .000 .711 .000 .823 | .960

Rosebud Rd
Out | Total
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Reliable Traffic Data Services, LLC Page 1
Tel: (770) 578-8158 Fax: (770) 578-8159

ADT Data info@reliabletraffic.org | www.reliabletraffic.org
Site Code: 37120101
Athens Hwy West of
Rosebud Rd
Start 01-Jul-15 Eastbound Hour Totals Westbound Hour Totals Combined Totals
Time Wed Morning  Afternoon Morning  Afternoon Morning  Afternoon Morning  Afternoon Morning  Afternoon
12:00 56 215 28 272
12:15 41 236 18 275
12:30 34 225 20 261
12:45 36 292 167 968 17 254 83 1062 250 2030
01:00 37 231 20 244
01:15 32 260 22 239
01:30 29 252 19 258
01:45 24 277 122 1020 24 270 85 1011 207 2031
02:00 26 262 21 265
02:15 21 234 19 226
02:30 18 314 16 257
02:45 16 258 81 1068 19 231 75 979 156 2047
03:00 18 337 21 220
03:15 14 361 22 238
03:30 15 311 10 211
03:45 12 287 59 1296 24 219 7 888 136 2184
04:00 14 364 34 220
04:15 18 369 43 203
04:30 24 399 45 230
04:45 25 334 81 1466 60 221 182 874 263 2340
05:00 26 389 110 258
05:15 27 407 145 254
05:30 37 370 197 231
05:45 56 373 146 1539 245 254 697 997 843 2536
06:00 53 344 310 226
06:15 86 349 287 253
06:30 89 338 342 243
06:45 90 328 318 1359 317 200 1256 922 1574 2281
07:00 104 295 334 204
07:15 141 295 399 159
07:30 147 242 344 153
07:45 170 274 562 1106 382 124 1459 640 2021 1746
08:00 133 236 322 167
08:15 134 211 345 170
08:30 147 210 324 119
08:45 157 230 571 887 310 130 1301 586 1872 1473
09:00 150 184 269 132
09:15 158 166 254 131
09:30 186 164 308 92
09:45 166 141 660 655 253 84 1084 439 1744 1094
10:00 200 115 250 82
10:15 180 104 252 66
10:30 196 110 254 57
10:45 171 78 747 407 251 56 1007 261 1754 668
11:00 197 74 225 40
11:15 222 80 259 33
11:30 245 54 272 39
11:45 247 55 911 263 220 31 976 143 1887 406
Total 4425 12034 8282 8802 12707 20836
Percent 26.9% 73.1% 48.5% 51.5% 37.9% 62.1%
Grand Total 4425 12034 8282 8802 12707 20836
Percent 26.9% 73.1% 48.5% 51.5% 37.9% 62.1%

ADT ADT 33,543 AADT 33,543
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EXISTING INTERSECTION ANALYSIS



Queues

1: US 78 & Rosebud Rd

Existing AM
712912015

S T2 e N N Y A

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 16 518 44 1238 83 161 307 58 78 190 44
Lane Group Flow (vph) 20 617 60 1290 108 199 337 64 104 216 72
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Detector Phase 5 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 40 150 40 150 150 4.0 6.0 6.0 4.0 6.0 6.0
Minimum Split (s) 100 240 100 240 240 100 310 31.0 100 240 240
Total Split (s) 100 620 100 620 620 190 370 370 110 290 290
Total Split (%) 83% 51.7% 83% 51.7% 51.7% 158% 30.8% 30.8% 9.2% 24.2% 242%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min  None C-Min C-Min None None None None None None
vlc Ratio 011 034 014 066 012 068 083 016 062 074 023
Control Delay 133 181 126 224 36 441 616 93 497 639 113
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 133 181 126 224 36 441 616 93 497 639 113
Queue Length 50th (ft) 6 144 19 327 0 118 248 0 58 161 0
Queue Length 95th (ft) 16 201 34 522 20 155 344 35 80 231 12
Internal Link Dist (ft) 1303 804 330 645
Turn Bay Length (ft) 75 320 325 300 450 270 375
Base Capacity (vph) 175 1829 420 1968 928 295 481 456 167 357 362
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 011 034 014 066 012 067 070 014 062 061 020
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Splits and Phases:  1: US 78 & Rosebud Rd
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HCM Signalized Intersection Capacity Analysis Existing AM
1: US 78 & Rosebud Rd 712912015
Ay v ANt A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 16 518 56 44 1238 83 161 307 58 78 190 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.9 100 09 100 100 100 1.00 1.00 100 1.00
Frt 1.00 0.99 100 100 08 100 100 0.8 100 100 0.85
Flt Protected 0.95 1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 3488 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 012 1.00 03 100 100 027 100 1.00 032 100 1.00
Satd. Flow (perm) 225 3488 674 3539 1583 512 1863 1583 595 1863 1583
Peak-hour factor, PHF 080 093 093 073 09 077 081 091 091 075 08 0.1
Adj. Flow (vph) 20 557 60 60 1290 108 199 337 64 104 216 72
RTOR Reduction (vph) 0 6 0 0 0 51 0 0 50 0 0 61
Lane Group Flow (vph) 20 611 0 60 1290 57 199 337 14 104 216 11
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases B 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Actuated Green, G (s) 63.1 615 66.3 631 631 373 263 263 237 187 187
Effective Green, g (S) 63.1 615 66.3 631 631 373 263 263 237 187 187
Actuated g/C Ratio 053 051 055 053 053 031 022 022 020 016 0.16
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 139 1788 402 1861 832 291 408 347 166 290 247
v/s Ratio Prot 0.00 018 c0.00 ¢0.36 c0.07 ¢0.18 0.03 0.12
v/s Ratio Perm 0.07 0.08 004 014 001 010 0.01
vic Ratio 014 034 015 069 007 068 08 004 063 074 0.05
Uniform Delay, d1 16.8 173 128 212 140 331 447 369 426 484 431
Progression Factor 1.00 1.00 100 100 100 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 0.5 0.5 0.2 2.2 0.2 65 128 0.0 7.2 9.9 0.1
Delay (s) 173 178 129 234 142 396 575 370 498 583 431
Level of Service B B B C B D E D D E D
Approach Delay (s) 17.8 22.3 49.4 53.3
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 305 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 18.0
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
Page 2



HCM Unsignalized Intersection Capacity Analysis Existing AM

2: Kroger Drwy & Rosebud Rd 7/29/2015
"SR BV S

Movement WBL WBR NBT NBR  SBL  SBT

Lane Configurations L 4 if iy

Volume (veh/h) 22 30 540 39 4 312

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 055 083 087 075 050 093

Hourly flow rate (vph) 40 36 621 52 8 335

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 410

pX, platoon unblocked 0.89

vC, conflicting volume 972 621 673

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 907 621 673

tC, single (s) 6.4 6.2 4.1

tC, 2 stage ()

tF (s) 35 33 2.2

pO queue free % 85 93 99

cM capacity (veh/h) 270 438 918

Direction, Lane # WB1 NB1 NB2 SBI1

Volume Total 76 621 52 343

Volume Left 40 0 0 8

Volume Right 36 0 52 0

cSH 343 1700 1700 918

Volume to Capacity 022 037 003 001

Queue Length 95th (ft) 21 0 0 1

Control Delay (s) 18.5 0.0 0.0 0.3

Lane LOS C A

Approach Delay (s) 18.5 0.0 0.3

Approach LOS C

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 38.4% ICU Level of Service

Analysis Period (min)

15

Baseline

Synchro 7 - Report
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Queues

1: US 78 & Rosebud Rd

Existing PM
712912015

S T2 e N N Y A
Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 49 1362 129 828 126 142 292 137 168 402 50
Lane Group Flow (vph) 68 1735 143 881 135 156 370 165 200 479 56
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Detector Phase 5 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (S) 40 150 40 150 150 4.0 6.0 6.0 4.0 6.0 6.0
Minimum Split (s) 100 240 100 240 240 100 31.0 31.0 100 240 240
Total Split (S) 110 620 120 630 630 120 31.0 31.0 150 340 340
Total Split (%) 9.2% 51.7% 10.0% 525% 525% 10.0% 25.8% 25.8% 125% 28.3% 28.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min  None C-Min C-Min None None None None None None
v/c Ratio 024 106 09 050 016 103 09 040 103 110 014
Control Delay 141 725 858 223 34 1180 828 202 1056 1166 104
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 141 725 858 223 34 1180 828 202 1056 1166 104
Queue Length 50th (ft) 23 ~T77 61 244 0 ~93 285 42  ~121 ~422 0
Queue Length 95th (ft) 35 #882 #1955 304 34 #216  #379 92  #237  #565 33
Internal Link Dist (ft) 1303 804 330 645
Turn Bay Length (ft) 75 320 325 300 450 270 375
Base Capacity (vph) 287 1633 151 1746 850 151 388 409 195 435 412
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 024 106 09 050 016 103 09 040 103 110 014

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Baseline

Synchro 7 - Report
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Queues Existing PM
1. US 78 & Rosebud Rd 7/29/2015

Splits and Phases: 1. US 78 & Rosebud Rd

(m'l —* 57 -q\ 0] l o4
[ [

Baseline Synchro 7 - Report
Page 2



HCM Signalized Intersection Capacity Analysis Existing PM
1: US 78 & Rosebud Rd 712912015
Ay v ANt A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 49 1362 163 129 828 126 142 292 137 168 402 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.9 100 09 100 100 100 1.00 1.00 100 1.00
Frt 1.00 098 100 100 08 100 100 0.8 100 100 0.85
Flt Protected 0.95 1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 3482 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.24  1.00 007 100 100 016 100 1.00 014 100 1.00
Satd. Flow (perm) 456 3482 128 3539 1583 298 1863 1583 266 1863 1583
Peak-hour factor, PHF 072 08 087 09 094 093 091 079 083 084 084 0.89
Adj. Flow (vph) 68 1548 187 143 881 135 156 370 165 200 479 56
RTOR Reduction (vph) 0 7 0 0 0 70 0 0 79 0 0 43
Lane Group Flow (vph) 68 1728 0 143 881 65 156 370 86 200 479 13
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases B 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Actuated Green, G (s) 60.0  56.0 640 580 580 310 250 250 370 280 280
Effective Green, g (S) 60.0  56.0 640 580 580 310 250 250 370 280 280
Actuated g/C Ratio 0.50 047 053 048 048 026 021 021 031 023 0.23
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 272 1625 150 1711 765 151 388 330 195 435 369
v/s Ratio Prot 0.01 ¢0.50 c0.05 025 0.05 0.20 c0.08 ¢0.26
v/s Ratio Perm 0.12 0.46 0.04 0.22 005 024 0.01
vic Ratio 025 1.06 095 051 009 103 09 026 103 110 0.04
Uniform Delay, d1 16,5 320 304 213 167 428 469 398 369 460 356
Progression Factor 1.00 1.00 100 100 100 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 05 412 59.1 11 02 823 336 04 713 734 0.0
Delay (s) 169 732 895 224 169 1250 805 402 1082 1194 356
Level of Service B E F C B F F D F F D
Approach Delay (s) 71.1 30.1 80.9 110.0
Approach LOS E C F F
Intersection Summary
HCM Average Control Delay 68.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 24.0
Intersection Capacity Utilization 99.0% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis Existing PM

2: Kroger Drwy & Rosebud Rd 7/29/2015
"SR BV S

Movement WBL WBR NBT NBR  SBL  SBT

Lane Configurations L 4 if iy

Volume (veh/h) 127 54 461 105 11 625

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 077 071 098 062 055 094

Hourly flow rate (vph) 165 76 470 169 20 665

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 410

pX, platoon unblocked 0.75

vC, conflicting volume 1175 470 640

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1065 470 640

tC, single (s) 6.4 6.2 4.1

tC, 2 stage ()

tF (s) 35 33 2.2

pO queue free % 8 87 98

cM capacity (veh/h) 180 593 944

Direction, Lane # WB1 NB1 NB2 SBI1

Volume Total 241 470 169 685

Volume Left 165 0 0 20

Volume Right 76 0 169 0

cSH 231 1700 1700 944

Volume to Capacity 1.04 028 010 0.02

Queue Length 95th (ft) 254 0 0 2

Control Delay (s) 116.8 0.0 0.0 0.6

Lane LOS F A

Approach Delay (s) 116.8 0.0 0.6

Approach LOS F

Intersection Summary

Average Delay 18.2

Intersection Capacity Utilization 58.7% ICU Level of Service

Analysis Period (min)

15

Baseline

Synchro 7 - Report
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LEFT TURN LANE ANALYSIS
per AASHTO standards

The following left turn lane analyses were used to determine the need for dedicated turn bays at the
proposed site driveway locations that are not located on State Routes.

7.4 Methdology

M.D. Harmelink utilized a probabilistic model to establish left turn lane warrants for two-lane and four-
lane highways at unsignalized T-intersections. These warrants are the basis for AASHTO guidelines for
justifying a left-turn lane at an unsignalized intersection. The warrants developed are in the form of sets
of different volume combinations, specifically, the advancing volume, the percentage of left-turns in the
advancing volume, and the opposing volume. These warrants are based on maximum allowable
probabilities that one or more through vehicles are present in the queue formed by the left-turning
vehicles that is waiting for a suitable gap. The warrants, as summarized by AASHTO, were developed for
the approach speeds of 40, 50 and 60 mph and left turn volumes that are 5%, 10%, 20%, and 30% of the
advancing stream.

AASHTO THRESHOLDS (EXHIBIT 9-75, PG 685), 50 MPH

Opposing Advancing Volumes (by left turn %)

Volumes 5% 10.0% 20.0% 30.0%
100 615 445 335 295
200 550 400 300 270
400 430 320 240 210
600 350 260 195 170
800 280 210 165 135

An interpolation of the thresholds is needed for other volumes and percentages that are not in the
AASHTO table for left turn percentages that are not represented in the table.

7.5 Results

A graphic of the peak hour turning movements for the site, as they relate to the AASHTO criteria are
provided in the following figures.

AASHTO Left Turn Lane Analysis Page 1 of 2



AASHTO Left Turn Lane Warrants -
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The results of the analysis show that based on the 2% probability criterion of AASHTO guidelines
dedicated left turn lanes are warranted on Rosebud Road at both the site driveways.

AASHTO Left Turn Lane Analysis
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LEFT TURN LANE ANALYSIS
per GDOT standards

The following left turn lane analyses were used to determine the need for dedicated turn bays at the
proposed site driveway locations that are located on State Routes.

GDOT standards require the installation of a left lane at no cost to the department when traffic entering
the development meets or exceeds the values shown in the following table.

GDOT REQUIREMENTS FOR LEFT TURN LANES |
Left Turn | Roadway GDOT

. . Left Turn Traffic .
Site Driveway . Volume Speed/ | Threshold | Requirement
(% Total Entering)
(veh/day) # Lanes (veh/day)
55 mph 310’ storage
US 78 @ Site Drwy 1 36% 1,619 PR/ T 175 Storag
4-Lane 100’ taper

7.7

7.8 Findings

Based on the number of projected daily left turns the full-access site driveway on Athens Highway (US
78 / SR 10) will meet the GDOT requirements for construction of a left turn lane.

GDOT Left Turn Lane Analysis Page 1 of 1
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RIGHT TURN LANE ANALYSIS
per NCHRP 457 guidelines

The following right turn lane analyses were used to determine the need for dedicated turn bays at the
proposed site driveway locations that are not located on State Routes.

7.9 Methdology

Guidelines for determining when to provide a right-turn bay on the major road of a two-way stop-
controlled intersection are provided in Hasan, T. and Stokes, R.W. "Guidelines for Right-Turn Treatments

at Unsignalized Intersections and Driveways on Rural Highways" (Transportation Research Record 1579).

These guidelines were based on an evaluation of the operating and collisions costs associated with the

right turn maneuver relative to the cost of construction. The operating costs included those of road-user

fuel and delay. Separate guidelines were developed for two-lane and four-lane roadways, which are
found in the NCHRP Report 457 “Evaluating Intersection Improvements: An Engineering Study Guide”.

7.10Results

An evaluation of site traffic in relation to these guidelines is shown graphically in the following figures.
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Figure 1 — NCHRP 457 Right Turn Lane Guidelines: Site Driveway 3
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Right Turn Treatment Guidelines (Hasan and Stokes)
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Figure 2 — NCHRP 457 Right Turn Lane Guidelines: Site Driveway 4

7.11Findings

The analysis shows that a deceleration lane is warranted on the mainline at both the site driveways on
Rosebud Road based on NCHRP Report 457 guidelines.
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GDOT RIGHT TURN LANE ANALYSIS



RIGHT TURN LANE ANALYSIS

per GDOT standards

The following left turn lane analyses were used to determine the need for dedicated turn bays at the
proposed site driveway locations that are not located on State Routes.
GDOT standards require the installation of a deceleration lane at no cost to the department when traffic
entering the development meets or exceeds the values shown in the following table.

TABLE 1 — GDOT REQUIREMENTS FOR DECELERATION LANES

. . Right Turn | Roadway GDOT
. . Right Turn Traffic )
Site Driveway (% Total Entering) Volume Speed / | Threshold | Requirement
° & (veh/day) | #Lanes | (veh/day)
55 mph 250’ storage
US 78 @ Site Drwy 1 16% 720 Ph/ T 5 Storag
4-Lane 100’ taper
55 mph 250’ storage
US 78 @ Site Drwy 2 16% 720 Ph/ 1 g Storag
2-Lane 50 taper

7.12Findings

Based on the number of projected daily right turns both the site driveways on Athens Highway (US 78 /
SR 10) will meet the GDOT requirements for construction of a deceleration lane.

GDOT Right Turn Lane Analysis
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FUTURE “NO-BUILD” INTERSECTION
ANALYSIS



Queues

1: US 78 & Rosebud Rd

Future No-Build AM

7/29/2015

S T2 e N N Y A

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 16 528 45 1263 85 164 313 59 80 194 45
Lane Group Flow (vph) 20 629 62 1316 110 202 344 65 107 220 74
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Detector Phase 5 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 40 150 40 150 150 4.0 6.0 6.0 4.0 6.0 6.0
Minimum Split (s) 100 240 100 240 240 100 310 31.0 100 240 240
Total Split (s) 100 630 100 630 630 190 360 360 110 280 280
Total Split (%) 83% 52.5% 83% 525% 525% 158% 30.0% 30.0% 9.2% 23.3% 23.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min  None C-Min C-Min None None None None None None
vlc Ratio 012 034 015 067 012 070 08 016 067 076 024
Control Delay 132 180 125 226 35 457 636 95 541 653 113
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 132 180 125 226 35 457 636 95 541 653 113
Queue Length 50th (ft) 6 148 20 339 0 120 254 0 60 164 0
Queue Length 95th (ft) 16 202 34 529 19 160 356 36 83 240 12
Internal Link Dist (ft) 1303 804 330 645
Turn Bay Length (ft) 75 320 325 300 450 270 375
Base Capacity (vph) 168 1830 415 1969 930 291 466 445 160 342 351
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 012 034 015 067 012 069 074 015 067 064 021
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Splits and Phases:  1: US 78 & Rosebud Rd
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HCM Signalized Intersection Capacity Analysis

Future No-Build AM

1: US 78 & Rosebud Rd 712912015
Ay v ANt A4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 16 528 57 45 1263 85 164 313 59 80 194 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.9 100 09 100 100 100 1.00 1.00 100 1.00
Frt 1.00 0.99 100 100 08 100 100 0.8 100 100 0.85
Flt Protected 0.95 1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 3488 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 011  1.00 03 100 100 026 100 1.00 030 100 1.00
Satd. Flow (perm) 213 3488 663 3539 1583 493 1863 1583 557 1863 1583
Peak-hour factor, PHF 080 093 093 073 09 077 081 091 091 075 08 0.1
Adj. Flow (vph) 20 568 61 62 1316 110 202 344 65 107 220 74
RTOR Reduction (vph) 0 6 0 0 0 52 0 0 51 0 0 63
Lane Group Flow (vph) 20 623 0 62 1316 58 202 344 14 107 220 11
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Actuated Green, G (s) 632 616 66.4 632 632 372 262 262 236 186 18.6
Effective Green, g (S) 63.2 616 66.4 632 632 372 262 262 236 186 186
Actuated g/C Ratio 053 051 055 053 053 031 022 022 020 016 0.16
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 133 1791 396 1864 834 287 407 346 160 289 245
v/s Ratio Prot 0.00 018 c0.00 ¢0.37 c0.07 ¢0.18 0.03 0.12
v/s Ratio Perm 0.08 0.08 004 014 001 010 0.01
vic Ratio 015 0.35 016 071 007 070 08 004 067 076 0.05
Uniform Delay, d1 170 173 128 214 140 333 450 370 431 486 432
Progression Factor 1.00 1.00 100 100 100 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 0.5 0.5 0.2 2.3 0.2 76 1438 00 101 112 0.1
Delay (s) 175 178 129 237 141 409 598 370 532 598 432
Level of Service B B B C B D E D D E D
Approach Delay (s) 17.8 225 51.1 55.0
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 312 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 18.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

Future No-Build AM

2: Kroger Drwy & Rosebud Rd 7/29/2015
"SR BV S

Movement WBL WBR NBT NBR  SBL  SBT

Lane Configurations L 4 if iy

Volume (veh/h) 22 31 551 40 4 318

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 055 083 087 075 050 093

Hourly flow rate (vph) 40 37 633 53 8 342

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 410

pX, platoon unblocked 0.89

vC, conflicting volume 991 633 687

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 927 633 687

tC, single (s) 6.4 6.2 4.1

tC, 2 stage ()

tF (s) 35 33 2.2

pO queue free % 85 92 99

cM capacity (veh/h) 262 430 907

Direction, Lane # WB1 NB1 NB2 SB1

Volume Total 77 633 53 350

Volume Left 40 0 0 8

Volume Right 37 0 53 0

cSH 336 1700 1700 907

Volume to Capacity 023 037 003 001

Queue Length 95th (ft) 22 0 0 1

Control Delay (s) 18.9 0.0 0.0 0.3

Lane LOS C A

Approach Delay (s) 18.9 0.0 0.3

Approach LOS C

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 39.0% ICU Level of Service

Analysis Period (min)

15

Baseline

Synchro 7 - Report
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Queues

1: US 78 & Rosebud Rd

Future No-Build PM
7/29/2015

S T2 e N N Y A
Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 50 1389 132 845 129 145 298 140 171 410 51
Lane Group Flow (vph) 69 1769 147 899 139 159 377 169 204 488 57
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Detector Phase 5 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (S) 40 150 40 150 150 4.0 6.0 6.0 4.0 6.0 6.0
Minimum Split (s) 100 240 100 240 240 100 31.0 31.0 100 240 240
Total Split (S) 110 600 120 610 610 130 330 330 150 350 350
Total Split (%) 9.2% 50.0% 10.0% 50.8% 50.8% 10.8% 27.5% 27.5% 125% 29.2% 29.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min  None C-Min C-Min None None None None None None
v/c Ratio 026 112 09 053 017 09% 0% 039 100 108 013
Control Delay 154 962 943 240 36 9.0 707 194 982 1103 10.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 154 962 943 240 36 9.0 707 194 982 1103 100
Queue Length 50th (ft) 24  ~832 65 260 0 87 286 43 ~117  ~424 0
Queue Length 95th (ft) 37 #936  #203 322 35  #210 #365 92  #229  #567 33
Internal Link Dist (ft) 1303 804 330 645
Turn Bay Length (ft) 75 320 325 300 450 270 375
Base Capacity (vph) 266 1575 150 1687 827 165 419 434 203 450 426
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 026 112 09 053 017 09% 0% 039 100 108 013

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 140

Control Type: Actuated-Coordinated
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Baseline
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HCM Signalized Intersection Capacity Analysis

Future No-Build PM

1: US 78 & Rosebud Rd 712912015
Ay v ANt A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 50 1389 166 132 845 129 145 298 140 171 410 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.9 100 09 100 100 100 1.00 1.00 100 1.00
Frt 1.00 098 100 100 08 100 100 0.8 100 100 0.85
Flt Protected 0.95 1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 3482 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.23  1.00 007 100 100 015 100 1.00 016 100 1.00
Satd. Flow (perm) 428 3482 133 3539 1583 276 1863 1583 289 1863 1583
Peak-hour factor, PHF 072 08 087 09 094 093 091 079 083 084 084 0.89
Adj. Flow (vph) 69 1578 191 147 899 139 159 377 169 204 488 57
RTOR Reduction (vph) 0 8 0 0 0 74 0 0 78 0 0 43
Lane Group Flow (vph) 69 1761 0 147 899 65 159 377 91 204 438 14
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Actuated Green, G (s) 58.0 54.0 620 560 560 340 270 270 380 290 290
Effective Green, g (S) 58.0 54.0 620 560 560 340 270 270 380 290 29.0
Actuated g/C Ratio 048 045 052 047 047 028 022 022 032 024 024
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 252 1567 151 1652 739 165 419 356 203 450 383
v/s Ratio Prot 0.01 c0.51 c0.05 025 0.06 0.20 c0.08 ¢0.26
v/s Ratio Perm 0.12 0.46 0.04 0.22 006 024 0.01
vic Ratio 027 112 097 054 009 09 09 025 100 108 0.04
Uniform Delay, d1 177 33.0 303 229 178 394 452 382 367 455 3438
Progression Factor 1.00 1.00 100 100 100 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 0.6 648 64.8 13 02 589 215 04 644 671 0.0
Delay (s) 183 978 95.1 242 180 983 66.7 386 1011 1126 348
Level of Service B F F C B F E D F F C
Approach Delay (s) 94.8 323 67.1 103.5
Approach LOS F C E F
Intersection Summary
HCM Average Control Delay 75.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 18.0
Intersection Capacity Utilization 100.6% ICU Level of Service G
Analysis Period (min) 15

¢ Critical Lane Group

Baseline
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HCM Unsignalized Intersection Capacity Analysis

Future No-Build PM

2: Kroger Drwy & Rosebud Rd 7/29/2015
"SR BV S

Movement WBL WBR NBT NBR  SBL  SBT

Lane Configurations L 4 if iy

Volume (veh/h) 130 55 470 107 11 638

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 077 071 098 062 055 094

Hourly flow rate (vph) 169 77 430 173 20 679

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 410

pX, platoon unblocked 0.74

vC, conflicting volume 1198 430 652

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1090 480 652

tC, single (s) 6.4 6.2 4.1

tC, 2 stage ()

tF (s) 35 33 2.2

pO queue free % 1 87 98

cM capacity (veh/h) 171 586 934

Direction, Lane # WB1 NB1 NB2 SB1

Volume Total 246 430 173 699

Volume Left 169 0 0 20

Volume Right 77 0 173 0

cSH 220 1700 1700 934

Volume to Capacity 112 028 010 0.02

Queue Length 95th (ft) 284 0 0 2

Control Delay (s) 142.1 0.0 0.0 0.6

Lane LOS F A

Approach Delay (s) 142.1 0.0 0.6

Approach LOS F

Intersection Summary

Average Delay 22.2

Intersection Capacity Utilization 59.6% ICU Level of Service

Analysis Period (min)

15

Baseline
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FUTURE “NO-BUILD” INTERSECTION
ANALYSIS (WITH IMPROVEMENTS)



Queues

1: US 78 & Rosebud Rd

Future No-Build AM - Improved

7/29/2015

Ay v ANt A4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI if LI if N 4 if N 4 if
Volume (vph) 16 528 57 45 1263 85 164 313 59 80 194 45
Lane Group Flow (vph) 20 568 61 62 1316 110 202 344 65 107 220 74
Turn Type pm-+pt Perm pm+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 40 150 150 40 150 150 4.0 6.0 6.0 4.0 6.0 6.0
Minimum Split (s) 100 240 240 100 240 240 100 31.0 310 100 240 240
Total Split (s) 100 630 630 100 630 630 190 360 360 110 280 280
Total Split (%) 83% 52.5% 525% 83% 525% 52.5% 158% 30.0% 30.0% 9.2% 233% 23.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min None C-Min C-Min  None None None None None None
vlc Ratio 012 031 007 014 067 012 070 085 016 067 076 0.24
Control Delay 132 180 45 124 226 35 457 636 95 541 653 113
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 132 180 45 124 226 35 457 636 95 541 653 113
Queue Length 50th (ft) 6 134 0 20 339 0 120 254 0 60 164 0
Queue Length 95th (ft) 16 183 23 34 529 19 160 356 36 83 240 12
Internal Link Dist (ft) 1303 804 330 645
Turn Bay Length (ft) 75 250 320 325 300 450 270 375
Base Capacity (vph) 168 1851 857 447 1969 930 291 466 445 160 342 351
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 012 031 007 014 067 012 069 074 015 067 064 021
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Splits and Phases:  1: US 78 & Rosebud Rd
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HCM Signalized Intersection Capacity Analysis

Future No-Build AM - Improved

1: US 78 & Rosebud Rd 712912015
Ay v ANt A4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI if LI if N 4 if N 4 if
Volume (vph) 16 528 57 45 1263 85 164 313 59 80 194 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 09 100 100 095 100 100 100 100 1.00 1.00 1.00
Frt 100 100 08 100 100 085 100 100 085 1.00 1.00 0.5
Flt Protected 09 100 100 09 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 011 100 100 039 100 100 026 100 100 030 100 1.00
Satd. Flow (perm) 213 3539 1583 724 3539 1583 493 1863 1583 557 1863 1583
Peak-hour factor, PHF 080 093 093 073 09 077 081 091 091 075 08 061
Adj. Flow (vph) 20 568 61 62 1316 110 202 344 65 107 220 74
RTOR Reduction (vph) 0 0 30 0 0 52 0 0 51 0 0 63
Lane Group Flow (vph) 20 568 31 62 1316 58 202 344 14 107 220 11
Turn Type pm-+pt Perm  pm+pt Perm  pm+pt Perm pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 632 616 616 664 632 632 372 262 262 236 186 186
Effective Green, g (S) 63.2 616 616 664 632 632 372 262 262 236 186 186
Actuated g/C Ratio 053 051 051 055 053 053 031 022 022 020 016 0.6
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 133 1817 813 429 1864 834 287 407 346 160 289 245
v/s Ratio Prot 0.00 0.16 c0.00 ¢0.37 c0.07 ¢0.18 0.03 0.12
v/s Ratio Perm 0.08 0.02 0.08 004 014 001 010 0.01
vic Ratio 015 031 004 014 071 007 070 08 004 067 076 0.05
Uniform Delay, d1 170 169 145 126 214 140 333 450 370 431 486 432
Progression Factor 100 100 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 0.5 04 0.1 0.2 2.3 0.2 76 1438 00 101 112 0.1
Delay (s) 175 174 146 128 237 141 409 598 370 532 59.8 432
Level of Service B B B B C B D E D D E D
Approach Delay (s) 17.1 225 51.1 55.0
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 311 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 18.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

Future No-Build AM - Improved

2: Kroger Drwy & Rosebud Rd 7/29/2015
"SR BV S

Movement WBL WBR NBT NBR  SBL  SBT

Lane Configurations L 4 if iy

Volume (veh/h) 22 31 551 40 4 318

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 055 083 087 075 050 093

Hourly flow rate (vph) 40 37 633 53 8 342

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 410

pX, platoon unblocked 0.89

vC, conflicting volume 991 633 687

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 927 633 687

tC, single (s) 6.4 6.2 4.1

tC, 2 stage ()

tF (s) 35 33 2.2

pO queue free % 85 92 99

cM capacity (veh/h) 262 430 907

Direction, Lane # WB1 NB1 NB2 SB1

Volume Total 77 633 53 350

Volume Left 40 0 0 8

Volume Right 37 0 53 0

cSH 336 1700 1700 907

Volume to Capacity 023 037 003 001

Queue Length 95th (ft) 22 0 0 1

Control Delay (s) 18.9 0.0 0.0 0.3

Lane LOS C A

Approach Delay (s) 18.9 0.0 0.3

Approach LOS C

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 39.0% ICU Level of Service

Analysis Period (min)

15

Baseline

Synchro 7 - Report
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Queues

1: US 78 & Rosebud Rd

Future No-Build PM - Improved

7/29/2015

Ay v ANt A4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI if LI if N 4 if N 4 if
Volume (vph) 50 1389 166 132 845 129 145 298 140 171 410 51
Lane Group Flow (vph) 69 1578 191 147 899 139 159 377 169 204 488 57
Turn Type pm-+pt Perm pm+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (S) 40 150 150 40 150 150 4.0 6.0 6.0 4.0 6.0 6.0
Minimum Split (s) 100 240 240 100 240 240 100 31.0 31.0 100 240 240
Total Split (S) 110 600 600 110 600 600 120 350 350 140 370 370
Total Split (%) 9.2% 50.0% 50.0% 9.2% 50.0% 50.0% 10.0% 29.2% 29.2% 11.7% 30.8% 30.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min None C-Min C-Min  None None None None None None
v/c Ratio 027 099 024 108 054 017 105 084 037 09 101 013
Control Delay 16.0 535 71 1240 248 37 1214 608 184 900 892 9.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.0 535 71 1240 248 37 1214 608 184 900 892 9.5
Queue Length 50th (ft) 24 624 23 ~78 264 0 ~93 279 42 114  ~388 0
Queue Length 95th (ft) 38 #7770 63  #214 328 36 #222 336 90 #207  #542 32
Internal Link Dist (ft) 1303 804 330 645
Turn Bay Length (ft) 75 250 320 325 300 450 270 375
Base Capacity (vph) 260 1593 788 136 1658 815 151 450 459 209 481 451
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 027 09 024 108 054 017 105 084 037 09 101 013

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Baseline

Synchro 7 - Report
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Queues Future No-Build PM - Improved
1: US 78 & Rosebud Rd 712912015

Splits and Phases: 1. US 78 & Rosebud Rd
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HCM Signalized Intersection Capacity Analysis

Future No-Build PM - Improved

1: US 78 & Rosebud Rd 712912015
Ay v ANt A4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI if LI if N 4 if N 4 if
Volume (vph) 50 1389 166 132 845 129 145 298 140 171 410 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 09 100 100 095 100 100 100 100 1.00 1.00 1.00
Frt 100 100 08 100 100 085 100 100 085 1.00 1.00 0.5
Flt Protected 09 100 100 09 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 022 100 100 007 100 100 0214 100 100 019 100 1.00
Satd. Flow (perm) 413 3539 1583 135 3539 1583 257 1863 1583 352 1863 1583
Peak-hour factor, PHF 072 08 087 09 094 093 091 079 083 084 084 0.89
Adj. Flow (vph) 69 1578 191 147 899 139 159 377 169 204 488 57
RTOR Reduction (vph) 0 0 76 0 0 75 0 0 77 0 0 42
Lane Group Flow (vph) 69 1578 115 147 899 64 159 377 92 204 438 15
Turn Type pm-+pt Perm  pm+pt Perm  pm+pt Perm pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 580 540 540 600 550 550 350 290 290 39.0 31.0 310
Effective Green, g (S) 580 540 540 600 550 550 350 290 290 390 31.0 310
Actuated g/C Ratio 048 045 045 050 046 046 029 024 024 032 026 0.26
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 245 1593 712 136 1622 726 151 450 383 209 481 409
v/s Ratio Prot 0.01 045 c0.05 025 0.05 0.20 c0.07  ¢0.26
v/s Ratio Perm 0.13 0.07 ¢0.50 0.04 0.26 0.06 0.25 0.01
vic Ratio 028 099 016 108 055 009 105 084 024 098 101 0.04
Uniform Delay, d1 179 327 196 281 236 183 404 433 366 373 445 333
Progression Factor 100 100 100 100 100 1.00 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 0.6 204 0.5 100.5 1.4 02 880 128 03 549 447 0.0
Delay (s) 185 532 201 1285 250 186 1284 561 370 922 892 334
Level of Service B D C F C B F E D F F C
Approach Delay (s) 438.4 37.1 67.8 85.8
Approach LOS D D E F
Intersection Summary
HCM Average Control Delay 54.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 12.0
Intersection Capacity Utilization 95.3% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

Future No-Build PM - Improved

2: Kroger Drwy & Rosebud Rd 7/29/2015
"SR BV S

Movement WBL WBR NBT NBR  SBL  SBT

Lane Configurations L 4 if iy

Volume (veh/h) 130 55 470 107 11 638

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 077 071 098 062 055 094

Hourly flow rate (vph) 169 77 430 173 20 679

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 410

pX, platoon unblocked 0.72

vC, conflicting volume 1198 430 652

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1082 480 652

tC, single (s) 6.4 6.2 4.1

tC, 2 stage ()

tF (s) 35 33 2.2

pO queue free % 1 87 98

cM capacity (veh/h) 170 586 934

Direction, Lane # WB1 NB1 NB2 SB1

Volume Total 246 430 173 699

Volume Left 169 0 0 20

Volume Right 77 0 173 0

cSH 219 1700 1700 934

Volume to Capacity 113 028 010 0.02

Queue Length 95th (ft) 287 0 0 2

Control Delay (s) 145.2 0.0 0.0 0.6

Lane LOS F A

Approach Delay (s) 145.2 0.0 0.6

Approach LOS F

Intersection Summary

Average Delay 22.6

Intersection Capacity Utilization 59.6% ICU Level of Service

Analysis Period (min)

15

Baseline

Synchro 7 - Report
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FUTURE “BUILD” INTERSECTION ANALYSIS



Queues

Future Build AM

1: US 78 & Rosebud Rd 712912015
S T2 e N N Y A
Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 40 586 71 1341 85 164 317 69 80 205 77
Lane Group Flow (vph) 50 708 97 1397 110 202 348 76 107 233 126
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Detector Phase 5 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 40 150 40 150 150 4.0 6.0 6.0 4.0 6.0 6.0
Minimum Split (s) 100 240 100 240 240 100 310 31.0 100 240 240
Total Split (s) 100 610 120 630 630 160 350 350 120 310 310
Total Split (%) 8.3% 50.8% 10.0% 525% 525% 13.3% 29.2% 29.2% 10.0% 25.8% 25.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min  None C-Min C-Min None None None None None None
vlc Ratio 037 042 026 076 013 073 08 019 063 068 0.34
Control Delay 207 136 137 280 36 487 659 91 482 559 136
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 207 136 137 280 36 487 659 91 482 559 136
Queue Length 50th (ft) 9 84 88 471 0 118 256 0 59 167 14
Queue Length 95th (ft) 18 90 48 582 19 160  #385 39 83 244 21
Internal Link Dist (ft) 376 804 330 645
Turn Bay Length (ft) 75 320 325 300 450 270 375
Base Capacity (vph) 136 1689 373 1828 871 275 450 440 170 388 412
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 037 042 026 076 013 073 077 017 063 060 031
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 15 (13%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  1: US 78 & Rosebud Rd
( al —* 57 -q\ a3 l a4
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HCM Signalized Intersection Capacity Analysis

Future Build AM

1: US 78 & Rosebud Rd 712912015
Ay v ANt A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 40 586 73 71 1341 85 164 317 69 80 205 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.9 100 09 100 100 100 1.00 1.00 100 1.00
Frt 1.00 098 100 100 08 100 100 0.8 100 100 0.85
Flt Protected 0.95 1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 3481 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.09 1.00 030 100 100 032 100 1.00 024 100 1.00
Satd. Flow (perm) 160 3481 560 3539 1583 590 1863 1583 443 1863 1583
Peak-hour factor, PHF 080 093 093 073 09 077 081 091 091 075 08 0.1
Adj. Flow (vph) 50 630 78 97 1397 110 202 348 76 107 233 126
RTOR Reduction (vph) 0 8 0 0 0 54 0 0 60 0 0 85
Lane Group Flow (vph) 50 700 0 97 1397 56 202 348 16 107 233 41
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Actuated Green, G (s) 612  58.0 66.8 608 608 360 260 260 280 220 220
Effective Green, g (S) 61.2  58.0 66.8 608 608 360 260 260 280 220 220
Actuated g/C Ratio 051 048 056 051 051 030 022 022 023 018 018
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 1682 372 1793 802 275 404 343 170 342 290
v/s Ratio Prot 0.01 0.20 c0.01 ¢0.39 c0.06 ¢0.19 0.03 0.13
v/s Ratio Perm 0.19 0.13 0.04 0.16 001 012 0.03
vic Ratio 040 042 026 078 007 073 08 005 063 068 014
Uniform Delay, d1 198 201 133 241 151 348 453 372 383 457 411
Progression Factor 1.08 0.63 100 100 100 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 2.0 0.7 04 34 0.2 9.7 169 0.1 7.1 5.5 0.2
Delay (s) 235 135 137 276 153 446 622 373 454 512 413
Level of Service C B B C B D E D D D D
Approach Delay (s) 14.1 25.9 53.5 47.2
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 312 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 24.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Baseline
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HCM Unsignalized Intersection Capacity Analysis
2: Site Drwy 3 & Rosebud Rd

Future Build AM
7/29/2015

Ay v ANt A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy if i N 4 if iy if
Volume (veh/h) 15 0 19 22 0 31 52 550 40 4 346 25
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 055 09 08 092 08 075 050 093 092
Hourly flow rate (vph) 16 0 21 40 0 37 57 632 53 8 372 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 410
pX, platoon unblocked 088 088 088 088 0.88 0.88
vC, conflicting volume 1171 1187 372 1154 1160 632 399 686
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1124 1142 212 1105 1112 632 243 686
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage ()
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 88 100 97 74 100 92 95 99
cM capacity (veh/h) 141 165 725 153 172 480 1159 908
Direction, Lane # EB1 EB2 WB1 NB1 NB2 NB3 SB1 SB2
Volume Total 16 21 77 57 632 53 380 27
Volume Left 16 0 40 57 0 0 8 0
Volume Right 0 21 37 0 0 53 0 27
cSH 141 725 228 1159 1700 1700 908 1700
Volume to Capacity 012 003 034 005 037 003 001 0.02
Queue Length 95th (ft) 10 2 36 4 0 0 1 0
Control Delay (s) 338 101 287 8.3 0.0 0.0 0.3 0.0
Lane LOS D B D A A
Approach Delay (s) 20.6 28.7 0.6 0.3
Approach LOS C D
Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15

Baseline
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Queues Future Build AM

3: US 78 & Site Drwy 1 7/29/2015
— N ¥ T N
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 if LI N if
Volume (vph) 646 55 133 1453 87 53
Lane Group Flow (vph) 743 60 145 1597 95 58
Turn Type Perm pm+pt Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Detector Phase 2 2 1 6 8 8
Switch Phase
Minimum Initial (s) 150 15.0 40 150 6.0 6.0
Minimum Split (s) 240 240 100 240 340 340
Total Split (s) 670 670 170 840 360 360
Total Split (%) 55.8% 55.8% 14.2% 70.0% 30.0% 30.0%
Yellow Time (S) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (S) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode C-Min  C-Min  None C-Min None None
vlc Ratio 032 006 025 056 054 028
Control Delay 9.4 2.3 2.1 23 621 153
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.4 2.3 2.1 23 621 153
Queue Length 50th (ft) 120 0 12 84 71 0
Queue Length 95th (ft) 164 16 ml4 97 123 39
Internal Link Dist (ft) 671 366 100
Turn Bay Length (ft) 250 310
Base Capacity (vph) 2358 1075 588 2834 443 439
Starvation Cap Reductn 0 0 0 57 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 032 006 025 058 021 013

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 20 (17%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases: ~ 3: US 78 & Site Drwy 1
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HCM Signalized Intersection Capacity Analysis

Future Build AM

3: US 78 & Site Drwy 1 7/29/2015
— N ¥ T N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 if LI N if
Volume (vph) 646 55 133 1453 87 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 095 100 1.00 095 1.00 1.00
Frt 100 08 100 1.00 1.00 0.5
Flt Protected 100 100 095 1.00 095 100
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 100 100 032 1.00 095 100
Satd. Flow (perm) 3539 1583 599 3539 1770 1583
Peak-hour factor, PHF 087 092 092 091 092 092
Adj. Flow (vph) 743 60 145 1597 95 58
RTOR Reduction (vph) 0 20 0 0 0 52
Lane Group Flow (vph) 743 40 145 1597 95 6
Turn Type Perm  pm+pt Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 800 800 91 9.1 119 119
Effective Green, g (s) 800 800 9.1 9.1 119 119
Actuated g/C Ratio 0.67 067 080 080 010 0.10
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension () 5.0 5.0 3.0 5.0 3.0 3.0
Lane Grp Cap (vph) 2359 1055 578 2834 176 157
v/s Ratio Prot 0.21 0.02 c0.45 ¢0.05
v/s Ratio Perm 0.03 0.18 0.00
vic Ratio 031 004 025 056 054 0.04
Uniform Delay, d1 8.4 6.8 3.2 43 514 489
Progression Factor 100 100 047 036 100 1.00
Incremental Delay, d2 0.4 0.1 0.2 0.6 3.2 0.1
Delay (s) 8.8 6.9 1.7 21 546 49.0
Level of Service A A A A D D
Approach Delay (s) 8.6 21 525
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 6.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 12.0
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
4. Site Drwy 4 & Rosebud Rd

Future Build AM

7/29/2015

2 T N 4
Movement EBL  EBR NBL NBT SBT SBR
Lane Configurations L N 4 4 if
Volume (veh/h) 8 9 18 634 372 16
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 087 093 092
Hourly flow rate (vph) 9 10 20 729 400 17
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 780
pX, platoon unblocked 090 0.90 0.90
vC, conflicting volume 1168 400 417
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1133 283 303
tC, single (s) 6.4 6.2 4.1
tC, 2 stage ()
tF (s) 35 33 2.2
pO queue free % 96 99 98
cM capacity (veh/h) 199 683 1138
Direction, Lane # EB1 NB1 NB2 SB1 SB2
Volume Total 18 20 729 400 17
Volume Left 9 20 0 0 0
Volume Right 10 0 0 0 17
cSH 319 1138 1700 1700 1700
Volume to Capacity 006 0.02 043 024 0.01
Queue Length 95th (ft) 5 1 0 0 0
Control Delay (s) 17.0 8.2 0.0 0.0 0.0
Lane LOS C A
Approach Delay (s) 17.0 0.2 0.0
Approach LOS C
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 43.4% ICU Level of Service
Analysis Period (min) 15

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

Future Build AM

5: US 78 & Site Drwy 2 (RIRO) 7/29/2015
— N ¥ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if 4 if

Volume (veh/h) 646 53 0 1586 0 55

Sign Control Free Free  Yield

Grade 0% 0% 0%

Peak Hour Factor 087 092 092 091 092 092

Hourly flow rate (vph) 743 58 0 1743 0 60

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 446 456

pX, platoon unblocked 0.92 071  0.92

vC, conflicting volume 743 1614 371

vC1, stage 1 conf vol 743

vC2, stage 2 conf vol 871

vCu, unblocked vol 534 525 129

tC, single (s) 4.1 6.8 6.9

tC, 2 stage () 5.8

tF (s) 2.2 35 33

pO queue free % 100 100 93

cM capacity (veh/h) 943 473 821

Direction, Lane # EB1 EB2 EB3 WB1 WB2 NB1

Volume Total 371 371 58 871 871 60

Volume Left 0 0 0 0 0 0

Volume Right 0 0 58 0 0 60

cSH 1700 1700 1700 1700 1700 821

Volume to Capacity 022 022 003 051 051 007

Queue Length 95th (ft) 0 0 0 0 0 6

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 9.7

Lane LOS A

Approach Delay (s) 0.0 0.0 9.7

Approach LOS A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 47.2% ICU Level of Service

Analysis Period (min)

15

Baseline

Synchro 7 - Report
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Queues
1: US 78 & Rosebud Rd

Future Build PM
7/29/2015

S T2 e N N Y A
Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 96 1501 165 945 129 145 306 160 171 424 92
Lane Group Flow (vph) 133 1932 183 1005 139 159 387 193 204 505 103
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Detector Phase 5 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (S) 40 150 40 150 150 4.0 6.0 6.0 4.0 6.0 6.0
Minimum Split (s) 100 240 100 240 240 100 31.0 31.0 100 240 240
Total Split (S) 150 650 110 610 610 100 31.0 31.0 13.0 340 340
Total Split (%) 125% 542% 9.2% 50.8% 50.8% 83% 258% 258% 10.8% 28.3% 28.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min  None C-Min C-Min None None None None None None
v/c Ratio 048 112 135 061 017 131 100 047 124 116 0.23
Control Delay 109 808 2220 26.3 36 2206 929 247 1795 1365 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 109 808 2220 26.3 36 2206 929 247 1795 1365 8.3
Queue Length 50th (ft) 10 ~908 ~136 302 0 -~124 302 63 ~144 ~464 0
Queue Length 95th (ft) ml4  #990  #287 373 35  #263  #406 119  #270  #607 44
Internal Link Dist (ft) 376 804 330 645
Turn Bay Length (ft) 75 320 325 300 450 270 375
Base Capacity (vph) 287 1718 136 1637 807 121 388 407 165 435 448
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 046 112 135 061 017 131 100 047 124 116 023

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 2 (2%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Baseline
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Queues Future Build PM
1: US 78 & Rosebud Rd 7/29/2015

Splits and Phases: 1. US 78 & Rosebud Rd
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HCM Signalized Intersection Capacity Analysis

Future Build PM

1: US 78 & Rosebud Rd 712912015
Ay v ANt A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI if N 4 if N 4 if
Volume (vph) 96 1501 197 165 945 129 145 306 160 171 424 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.9 100 09 100 100 100 1.00 1.00 100 1.00
Frt 1.00 098 100 100 08 100 100 0.8 100 100 0.85
Flt Protected 0.95 1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 3477 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 0.17  1.00 007 100 100 016 100 1.00 014 100 1.00
Satd. Flow (perm) 312 3477 134 3539 1583 298 1863 1583 266 1863 1583
Peak-hour factor, PHF 072 08 087 09 094 093 091 079 083 084 084 0.89
Adj. Flow (vph) 133 1706 226 183 1005 139 159 387 193 204 505 103
RTOR Reduction (vph) 0 9 0 0 0 75 0 0 77 0 0 79
Lane Group Flow (vph) 133 1923 0 183 1005 64 159 387 116 204 505 24
Turn Type pm-+pt pm-+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 6 8 8 4 4
Actuated Green, G (s) 675  59.0 605 555 555 290 250 250 350 280 280
Effective Green, g (S) 67.5  59.0 605 555 555 290 250 250 350 280 280
Actuated g/C Ratio 0.56  0.49 050 046 046 024 021 021 029 023 0.23
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 1710 136 1637 732 121 388 330 165 435 369
v/s Ratio Prot 0.03 ¢0.55 c0.06  0.28 0.04 021 c0.07  0.27
v/s Ratio Perm 0.23 ¢0.62 0.04 0.27 0.07 ¢0.29 0.02
vic Ratio 048 112 135 061 009 131 100 035 124 116 0.07
Uniform Delay, d1 157 305 283 242 181 458 475 406 394 460 358
Progression Factor 0.57 051 100 100 100 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 1.0 626 196.3 1.7 0.2 1881 447 0.7 1475 951 0.1
Delay (s) 99 781 2246 259 183 2339 922 412 1869 1411 359
Level of Service A E F C B F F D F F D
Approach Delay (s) 73.7 52.5 109.4 139.3
Approach LOS E D F F
Intersection Summary
HCM Average Control Delay 84.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.40
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 30.0
Intersection Capacity Utilization 107.3% ICU Level of Service G
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
2: Site Drwy 3 & Rosebud Rd

Future Build PM
7/29/2015

Ay v ANt A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations iy if i N 4 iy if
Volume (veh/h) 42 0 63 130 0 55 82 456 11 656 60
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 077 092 071 092 098 055 094 092
Hourly flow rate (vph) 46 0 68 169 0 77 89 465 20 698 65
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 410
pX, platoon unblocked 073 073 073 073 073 0.73
vC, conflicting volume 1459 1554 698 1450 1447 465 763 638
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1444 1574 407 1432 1427 465 496 638
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage ()
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 28 100 86 0 100 87 89 98
cM capacity (veh/h) 63 70 473 63 86 597 784 946
Direction, Lane # EB1 EB2 WB1 NB1 NB2 NB3 SB1 SB2
Volume Total 46 68 246 89 465 173 718 65
Volume Left 46 0 169 89 0 0 20 0
Volume Right 0 68 77 0 0 173 0 65
cSH 63 473 88 784 1700 1700 946 1700
Volume to Capacity 072 014 280 011 027 010 002 0.04
Queue Length 95th (ft) 80 13 593 10 0 0 2 0
Control Delay (s) 150.0 139 9166 102 0.0 0.0 0.6 0.0
Lane LOS F B F B A
Approach Delay (s) 68.3 916.6 1.2 05
Approach LOS F F
Intersection Summary
Average Delay 125.6
Intersection Capacity Utilization 86.4% ICU Level of Service

Analysis Period (min)

15

Baseline

Synchro 7 - Report
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Queues

Future Build PM

3: US 78 & Site Drwy 1 7/29/2015
— N ¥ T N
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 if LI N if
Volume (vph) 1585 111 201 958 183 137
Lane Group Flow (vph) 1686 121 218 988 199 149
Turn Type Perm pm+pt Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Detector Phase 2 2 1 6 8 8
Switch Phase
Minimum Initial (s) 150 15.0 40 150 6.0 6.0
Minimum Split (s) 240 240 100 240 340 340
Total Split (s) 680 680 180 860 340 340
Total Split (%) 56.7% 56.7% 15.0% 71.7% 28.3% 28.3%
Yellow Time (S) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (S) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode C-Min C-Min  None C-Min None None
vlc Ratio 081 012 090 038 071 040
Control Delay 24.0 43  67.2 49 613 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.0 43 672 49 613 9.6
Queue Length 50th (ft) 505 9 140 100 148 0
Queue Length 95th (ft) 709 39 mi#246 m130 214 54
Internal Link Dist (ft) 671 366 100
Turn Bay Length (ft) 250 310
Base Capacity (vph) 2094 975 242 2625 413 484
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 081 012 090 038 048 031

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120
Offset: 104 (87%), Referenced to phase 2:EBT and 6:WBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Baseline
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Queues Future Build PM

3: US 78 & Site Drwy 1 712912015
Splits and Phases: ~ 3: US 78 & Site Drwy 1
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HCM Signalized Intersection Capacity Analysis

Future Build PM

3: US 78 & Site Drwy 1 7/29/2015
— N ¥ T N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 if LI N if
Volume (vph) 1585 111 201 958 183 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 095 100 1.00 095 1.00 1.00
Frt 100 08 100 1.00 1.00 0.5
Flt Protected 100 100 095 1.00 095 100
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 100 100 005 1.00 095 100
Satd. Flow (perm) 3539 1583 102 3539 1770 1583
Peak-hour factor, PHF 094 092 092 097 092 092
Adj. Flow (vph) 1686 121 218 988 199 149
RTOR Reduction (vph) 0 38 0 0 0 125
Lane Group Flow (vph) 1686 83 218 988 199 24
Turn Type Perm  pm+pt Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 710 710 8.0 890 190 190
Effective Green, g (s) 710 71.0 8.0 8.0 190 190
Actuated g/C Ratio 059 059 074 074 016 0.16
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension () 5.0 5.0 3.0 5.0 3.0 3.0
Lane Grp Cap (vph) 2094 937 242 2625 280 251
v/s Ratio Prot 0.48 c0.09 028 <c0.11
v/s Ratio Perm 0.05 ¢0.58 0.01
vic Ratio 081 009 09 038 071 0.09
Uniform Delay, d1 191 106 379 5.6 479 431
Progression Factor 100 100 124 076 100 1.00
Incremental Delay, d2 34 02 264 0.3 8.2 0.2
Delay (s) 225 107 733 45 561 433
Level of Service C B E A E D
Approach Delay (s) 21.7 170  50.6
Approach LOS C B D
Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 12.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
4. Site Drwy 4 & Rosebud Rd

Future Build PM

7/29/2015

2 T N 4
Movement EBL  EBR NBL NBT SBT SBR
Lane Configurations L N 4 4 if
Volume (veh/h) 20 25 31 625 820 28
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 087 093 092
Hourly flow rate (vph) 22 27 34 718 882 30
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 780
pX, platoon unblocked 079 079 079
vC, conflicting volume 1668 882 912
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1713 714 752
tC, single (s) 6.4 6.2 4.1
tC, 2 stage ()
tF (s) 35 33 2.2
pO queue free % 71 92 95
cM capacity (veh/h) 74 339 674
Direction, Lane # EB1 NB1 NB2 SB1 SB2
Volume Total 49 34 718 882 30
Volume Left 22 34 0 0 0
Volume Right 27 0 0 0 30
cSH 131 674 1700 1700 1700
Volume to Capacity 037 0.05 042 052 0.02
Queue Length 95th (ft) 39 4 0 0 0
Control Delay (s) 479 106 0.0 0.0 0.0
Lane LOS E B
Approach Delay (s) 47.9 05 0.0
Approach LOS E
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 53.2% ICU Level of Service
Analysis Period (min) 15

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

Future Build PM

5: US 78 & Site Drwy 2 (RIRO) 7/29/2015
— N ¥ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if 4 if

Volume (veh/h) 1626 97 0 1159 0 133

Sign Control Free Free  Yield

Grade 0% 0% 0%

Peak Hour Factor 094 092 092 097 092 092

Hourly flow rate (vph) 1730 105 0 119 0 145

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 446 456

pX, platoon unblocked 0.62 073  0.62

vC, conflicting volume 1730 2327 865

vC1, stage 1 conf vol 1730

vC2, stage 2 conf vol 597

vCu, unblocked vol 952 761 0

tC, single (s) 4.1 6.8 6.9

tC, 2 stage () 5.8

tF (s) 2.2 35 33

pO queue free % 100 100 79

cM capacity (veh/h) 445 203 672

Direction, Lane # EB1 EB2 EB3 WB1 WB2 NB1

Volume Total 865 865 105 597 597 145

Volume Left 0 0 0 0 0 0

Volume Right 0 0 105 0 0 145

cSH 1700 1700 1700 1700 1700 672

Volume to Capacity 051 051 006 03 035 021

Queue Length 95th (ft) 0 0 0 0 0 20

Control Delay (s) 0.0 0.0 0.0 0.0 00 118

Lane LOS B

Approach Delay (s) 0.0 0.0 11.8

Approach LOS B

Intersection Summary

Average Delay 05

Intersection Capacity Utilization 59.8% ICU Level of Service

Analysis Period (min)

15

Baseline

Synchro 7 - Report
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FUTURE “BUILD” INTERSECTION ANALYSIS
(WITH IMPROVEMENTS)



Queues
1: US 78 & Rosebud Rd

Future Build AM - Improved

7/29/2015

Ay v ANt A4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI if LI if N 4 if N 4 if
Volume (vph) 40 586 73 71 1341 85 164 317 69 80 205 77
Lane Group Flow (vph) 50 630 78 97 1397 110 202 348 76 107 233 126
Turn Type pm-+pt Perm pm+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 40 150 150 40 150 150 4.0 6.0 6.0 4.0 6.0 6.0
Minimum Split (s) 100 240 240 100 240 240 100 31.0 310 100 240 240
Total Split (s) 100 620 620 110 630 630 160 350 350 120 31.0 310
Total Split (%) 83% 51.7% 51.7% 9.2% 525% 52.5% 133% 29.2% 29.2% 10.0% 25.8% 25.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min  None C-Min C-Min None None None None None None
vlc Ratio 036 03 010 024 076 013 073 086 019 063 068 0.34
Control Delay 208 127 12 136 280 36 487 659 91 482 559 138
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 208 127 12 136 280 36 487 659 91 482 559 138
Queue Length 50th (ft) 9 64 0 88 471 0 118 256 0 59 167 15
Queue Length 95th (ft) 18 84 7 48 582 19 160  #385 39 83 244 22
Internal Link Dist (ft) 376 804 330 645
Turn Bay Length (ft) 75 250 320 325 300 450 270 375
Base Capacity (vph) 137 1740 818 403 1828 871 275 450 440 170 388 411
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 03 036 010 024 076 013 073 077 017 063 060 0.31
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 14 (12%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Splits and Phases:  1: US 78 & Rosebud Rd
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HCM Signalized Intersection Capacity Analysis

Future Build AM - Improved

1: US 78 & Rosebud Rd 712912015
Ay v ANt A4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI if LI if N 4 if N 4 if
Volume (vph) 40 586 73 71 1341 85 164 317 69 80 205 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 09 100 100 095 100 100 100 100 1.00 1.00 1.00
Frt 100 100 08 100 100 085 100 100 085 1.00 1.00 0.5
Flt Protected 09 100 100 09 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 008 100 100 035 100 100 032 100 100 024 100 1.00
Satd. Flow (perm) 157 3539 1583 648 3539 1583 590 1863 1583 443 1863 1583
Peak-hour factor, PHF 080 093 093 073 09 077 081 091 091 075 08 061
Adj. Flow (vph) 50 630 78 97 1397 110 202 348 76 107 233 126
RTOR Reduction (vph) 0 0 40 0 0 54 0 0 60 0 0 84
Lane Group Flow (vph) 50 630 38 97 1397 56 202 348 16 107 233 42
Turn Type pm-+pt Perm  pm+pt Perm  pm+pt Perm pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 622 590 590 658 608 608 360 260 260 280 220 220
Effective Green, g (S) 622 590 590 658 608 608 360 260 260 280 220 220
Actuated g/C Ratio 052 049 049 055 051 051 030 022 022 023 018 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 124 1740 778 402 1793 802 275 404 343 170 342 290
v/s Ratio Prot c0.01 0.18 0.01 ¢0.39 c0.06 ¢0.19 0.03 013
v/s Ratio Perm 0.20 0.02 0.12 0.04 0.16 001 012 0.03
vic Ratio 040 036 005 024 078 007 073 08 005 063 068 014
Uniform Delay, d1 196 189 159 134 241 151 348 453 372 383 457 411
Progression Factor 111 062 024 100 100 100 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.6 0.1 0.3 34 0.2 9.7 169 0.1 7.1 5.5 0.2
Delay (s) 238 122 39 137 276 153 446 622 373 454 512 413
Level of Service C B A B C B D E D D D D
Approach Delay (s) 12.1 25.9 53.5 47.2
Approach LOS B C D D
Intersection Summary
HCM Average Control Delay 30.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 18.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
2: Site Drwy 3 & Rosebud Rd

Future Build AM - Improved
7/29/2015

Ay v ANt A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy if i N 4 if iy if
Volume (veh/h) 15 0 19 22 0 31 52 550 40 4 346 25
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 055 09 08 092 08 075 050 093 092
Hourly flow rate (vph) 16 0 21 40 0 37 57 632 53 8 372 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 410
pX, platoon unblocked 088 088 088 088 0.88 0.88
vC, conflicting volume 1171 1187 372 1154 1160 632 399 686
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1124 1142 212 1105 1112 632 243 686
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage ()
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 88 100 97 74 100 92 95 99
cM capacity (veh/h) 141 165 725 153 172 480 1159 908
Direction, Lane # EB1 EB2 WB1 NB1 NB2 NB3 SB1 SB2
Volume Total 16 21 77 57 632 53 380 27
Volume Left 16 0 40 57 0 0 8 0
Volume Right 0 21 37 0 0 53 0 27
cSH 141 725 228 1159 1700 1700 908 1700
Volume to Capacity 012 003 034 005 037 003 001 0.02
Queue Length 95th (ft) 10 2 36 4 0 0 1 0
Control Delay (s) 338 101 287 8.3 0.0 0.0 0.3 0.0
Lane LOS D B D A A
Approach Delay (s) 20.6 28.7 0.6 0.3
Approach LOS C D
Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15

Baseline
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Queues Future Build AM - Improved

3: US 78 & Site Drwy 1 7/29/2015
— N ¥ T N
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 if LI N if
Volume (vph) 646 55 133 1453 87 53
Lane Group Flow (vph) 743 60 145 1597 95 58
Turn Type Perm pm+pt Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Detector Phase 2 2 1 6 8 8
Switch Phase
Minimum Initial (s) 150 15.0 40 150 6.0 6.0
Minimum Split (s) 240 240 100 240 340 340
Total Split (s) 670 670 170 840 360 360
Total Split (%) 55.8% 55.8% 14.2% 70.0% 30.0% 30.0%
Yellow Time (S) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (S) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode C-Min  C-Min  None C-Min None None
vlc Ratio 032 006 025 056 054 028
Control Delay 9.4 2.3 2.1 23 621 153
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.4 2.3 2.1 23 621 153
Queue Length 50th (ft) 120 0 12 84 71 0
Queue Length 95th (ft) 164 16 ml4 97 123 39
Internal Link Dist (ft) 671 366 100
Turn Bay Length (ft) 250 310
Base Capacity (vph) 2358 1075 588 2834 443 439
Starvation Cap Reductn 0 0 0 57 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 032 006 025 058 021 013

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 20 (17%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases: ~ 3: US 78 & Site Drwy 1
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HCM Signalized Intersection Capacity Analysis

Future Build AM - Improved

3: US 78 & Site Drwy 1 7/29/2015
— N ¥ T N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 if LI N if
Volume (vph) 646 55 133 1453 87 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 095 100 1.00 095 1.00 1.00
Frt 100 08 100 1.00 1.00 0.5
Flt Protected 100 100 095 1.00 095 100
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 100 100 032 1.00 095 100
Satd. Flow (perm) 3539 1583 599 3539 1770 1583
Peak-hour factor, PHF 087 092 092 091 092 092
Adj. Flow (vph) 743 60 145 1597 95 58
RTOR Reduction (vph) 0 20 0 0 0 52
Lane Group Flow (vph) 743 40 145 1597 95 6
Turn Type Perm  pm+pt Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 800 800 91 9.1 119 119
Effective Green, g (s) 800 800 9.1 9.1 119 119
Actuated g/C Ratio 0.67 067 080 080 010 0.10
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension () 5.0 5.0 3.0 5.0 3.0 3.0
Lane Grp Cap (vph) 2359 1055 578 2834 176 157
v/s Ratio Prot 0.21 0.02 c0.45 ¢0.05
v/s Ratio Perm 0.03 0.18 0.00
vic Ratio 031 004 025 056 054 0.04
Uniform Delay, d1 8.4 6.8 3.2 43 514 489
Progression Factor 100 100 047 036 100 1.00
Incremental Delay, d2 0.4 0.1 0.2 0.6 3.2 0.1
Delay (s) 8.8 6.9 1.7 21 546 49.0
Level of Service A A A A D D
Approach Delay (s) 8.6 21 525
Approach LOS A A D
Intersection Summary
HCM Average Control Delay 6.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 12.0
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
4. Site Drwy 4 & Rosebud Rd

Future Build AM - Improved

7/29/2015

2 T N 4
Movement EBL  EBR NBL NBT SBT SBR
Lane Configurations L N 4 4 if
Volume (veh/h) 8 9 18 634 372 16
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 087 093 092
Hourly flow rate (vph) 9 10 20 729 400 17
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 780
pX, platoon unblocked 090 0.90 0.90
vC, conflicting volume 1168 400 417
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1133 283 303
tC, single (s) 6.4 6.2 4.1
tC, 2 stage ()
tF (s) 35 33 2.2
pO queue free % 96 99 98
cM capacity (veh/h) 199 683 1138
Direction, Lane # EB1 NB1 NB2 SB1 SB2
Volume Total 18 20 729 400 17
Volume Left 9 20 0 0 0
Volume Right 10 0 0 0 17
cSH 319 1138 1700 1700 1700
Volume to Capacity 006 0.02 043 024 0.01
Queue Length 95th (ft) 5 1 0 0 0
Control Delay (s) 17.0 8.2 0.0 0.0 0.0
Lane LOS C A
Approach Delay (s) 17.0 0.2 0.0
Approach LOS C
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 43.4% ICU Level of Service
Analysis Period (min) 15

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

Future Build AM - Improved

5: US 78 & Site Drwy 2 (RIRO) 7/29/2015
— N ¥ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if 4 if

Volume (veh/h) 646 53 0 1586 0 55

Sign Control Free Free  Yield

Grade 0% 0% 0%

Peak Hour Factor 087 092 092 091 092 092

Hourly flow rate (vph) 743 58 0 1743 0 60

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 446 456

pX, platoon unblocked 0.92 071  0.92

vC, conflicting volume 743 1614 371

vC1, stage 1 conf vol 743

vC2, stage 2 conf vol 871

vCu, unblocked vol 534 525 129

tC, single (s) 4.1 6.8 6.9

tC, 2 stage () 5.8

tF (s) 2.2 35 33

pO queue free % 100 100 93

cM capacity (veh/h) 943 473 821

Direction, Lane # EB1 EB2 EB3 WB1 WB2 NB1

Volume Total 371 371 58 871 871 60

Volume Left 0 0 0 0 0 0

Volume Right 0 0 58 0 0 60

cSH 1700 1700 1700 1700 1700 821

Volume to Capacity 022 022 003 051 051 007

Queue Length 95th (ft) 0 0 0 0 0 6

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 9.7

Lane LOS A

Approach Delay (s) 0.0 0.0 9.7

Approach LOS A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min)

15

Baseline

Synchro 7 - Report
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Queues

1: US 78 & Rosebud Rd

Future Build PM - Improved
712912015

Ay v ANt A4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI if LI if N 4 if N 4 if
Volume (vph) 96 1501 197 165 945 129 145 306 160 171 424 92
Lane Group Flow (vph) 133 1706 226 183 1005 139 159 387 193 204 505 103
Turn Type pm-+pt Perm pm+pt Perm pm+pt Perm  pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase
Minimum Initial (S) 40 150 150 40 150 150 4.0 6.0 6.0 4.0 6.0 6.0
Minimum Split (s) 100 240 240 100 240 240 100 31.0 31.0 100 240 240
Total Split (S) 160 610 610 120 570 570 110 320 320 150 360 36.0
Total Split (%) 13.3% 50.8% 50.8% 10.0% 475% 475% 92% 26.7% 26.7% 12.5% 30.0% 30.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None C-Min C-Min None C-Min C-Min  None None None None None None
v/c Ratio 050 105 028 122 066 018 117 09 044 105 108 022
Control Delay 139  54.2 19 1693 297 40 1630 824 199 1103 109.0 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 139  54.2 19 1693 297 40 1630 824 199 1103 109.0 7.9
Queue Length 50th (ft) 10 ~760 22 ~125 322 0 =35 298 48 ~120 ~439 0
Queue Length 95th (ft) ml5 #8438 m8  #276 398 38 #233 #394 101 #245  #582 43
Internal Link Dist (ft) 376 804 330 645
Turn Bay Length (ft) 75 250 320 325 300 450 270 375
Base Capacity (vph) 278 1622 808 150 1531 764 136 404 435 195 466 473
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 048 105 028 122 066 018 117 09 044 105 108 022

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 2 (2%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 130

Control Type: Actuated-Coordinated
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Baseline

Synchro 7 - Report
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Queues Future Build PM - Improved
1: US 78 & Rosebud Rd 712912015

Splits and Phases: 1. US 78 & Rosebud Rd

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

Future Build PM - Improved

1: US 78 & Rosebud Rd 712912015
Ay v ANt A4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI if LI if N 4 if N 4 if
Volume (vph) 96 1501 197 165 945 129 145 306 160 171 424 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 09 100 100 095 100 100 100 100 1.00 1.00 1.00
Frt 100 100 08 100 100 085 100 100 085 1.00 1.00 0.5
Flt Protected 09 100 100 09 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1770 1863 1583
Flt Permitted 015 100 100 008 100 100 015 100 1.00 013 100 1.00
Satd. Flow (perm) 286 3539 1583 144 3539 1583 287 1863 1583 248 1863 1583
Peak-hour factor, PHF 072 08 087 09 094 093 091 079 083 084 084 0.89
Adj. Flow (vph) 133 1706 226 183 1005 139 159 387 193 204 505 103
RTOR Reduction (vph) 0 0 83 0 0 79 0 0 92 0 0 77
Lane Group Flow (vph) 133 1706 143 183 1005 60 159 387 101 204 505 26
Turn Type pm-+pt Perm  pm+pt Perm  pm+pt Perm pm+pt Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 641 550 550 579 519 519 310 260 260 39.0 300 300
Effective Green, g (S) 641 550 550 579 519 519 310 260 260 390 300 300
Actuated g/C Ratio 053 046 046 048 043 043 026 022 022 032 025 025
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 265 1622 726 151 1531 685 136 404 343 195 466 396
v/s Ratio Prot 0.04 c0.48 c0.06  0.28 0.05 0.21 c0.08 c0.27
v/s Ratio Perm 0.23 0.09 ¢0.53 0.04 0.25 0.06 0.26 0.02
vic Ratio 050 105 020 121 066 009 117 096 029 105 108 0.07
Uniform Delay, d1 177 325 194 294 270 201 436 465 393 355 450 343
Progression Factor 0.68 053 018 100 1.00 100 100 100 1.00 1.00 100 1.00
Incremental Delay, d2 11 348 05 1414 2.2 03 1298 336 05 771 661 0.1
Delay (s) 132 522 40 1708 292 203 1734 801 398 1126 1111 344
Level of Service B D A F C C F F D F F C
Approach Delay (s) 44.4 47.8 89.6 101.8
Approach LOS D D F F
Intersection Summary
HCM Average Control Delay 61.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 30.0
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

Future Build PM - Improved

2: Site Drwy 3 & Rosebud Rd 7/29/2015
Ay v ANt A4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy if i N 4 if iy if

Volume (veh/h) 42 0 63 130 0 55 82 456 107 11 656 60

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 077 092 071 092 098 062 055 094 092

Hourly flow rate (vph) 46 0 68 169 0 77 89 465 173 20 698 65

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 410

pX, platoon unblocked 072 072 072 072 072 0.72

vC, conflicting volume 1459 1554 698 1450 1447 465 763 638

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1443 1575 382 1430 1426 465 473 638

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage ()

tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 26 100 86 0 100 87 89 98

cM capacity (veh/h) 62 68 477 62 84 597 781 946

Direction, Lane # EB1 EB2 WB1 NB1 NB2 NB3 SB1 SB2

Volume Total 46 68 246 89 465 173 718 65

Volume Left 46 0 169 89 0 0 20 0

Volume Right 0 68 77 0 0 173 0 65

cSH 62 477 86 781 1700 1700 946 1700

Volume to Capacity 074 014 28 011 027 010 002 0.04

Queue Length 95th (ft) 81 12 597 10 0 0 2 0

Control Delay (s) 1559 138 9408 102 0.0 0.0 0.6 0.0

Lane LOS F B F B A

Approach Delay (s) 70.6 940.8 1.3 05

Approach LOS F F

Intersection Summary

Average Delay 128.9

Intersection Capacity Utilization 86.4% ICU Level of Service E

Analysis Period (min)

15

Baseline

Synchro 7 - Report

Page 4



Queues

Future Build PM - Improved

3: US 78 & Site Drwy 1 7/29/2015
— N ¥ T N
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 if LI N if
Volume (vph) 1585 111 201 958 183 137
Lane Group Flow (vph) 1686 121 218 988 199 149
Turn Type Perm pm+pt Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Detector Phase 2 2 1 6 8 8
Switch Phase
Minimum Initial (s) 150 15.0 40 150 6.0 6.0
Minimum Split (s) 240 240 100 240 340 340
Total Split (s) 680 680 180 860 340 340
Total Split (%) 56.7% 56.7% 15.0% 71.7% 28.3% 28.3%
Yellow Time (S) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (S) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode C-Min C-Min  None C-Min None None
vlc Ratio 081 012 090 038 071 040
Control Delay 24.0 43  65.7 6.1 613 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.0 43  65.7 6.1 613 9.6
Queue Length 50th (ft) 505 9 144 98 148 0
Queue Length 95th (ft) 709 39 m#249 ml75 214 54
Internal Link Dist (ft) 671 366 100
Turn Bay Length (ft) 250 310
Base Capacity (vph) 2094 975 242 2625 413 484
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 081 012 090 038 048 031

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120
Offset: 100 (83%), Referenced to phase 2:EBT and 6:WBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Baseline

Synchro 7 - Report
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Queues Future Build PM - Improved

3: US 78 & Site Drwy 1 712912015
Splits and Phases: ~ 3: US 78 & Site Drwy 1
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HCM Signalized Intersection Capacity Analysis

Future Build PM - Improved

3: US 78 & Site Drwy 1 7/29/2015
— N ¥ T N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 if LI N if
Volume (vph) 1585 111 201 958 183 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 095 100 1.00 095 1.00 1.00
Frt 100 08 100 1.00 1.00 0.5
Flt Protected 100 100 095 1.00 095 100
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 100 100 005 1.00 095 100
Satd. Flow (perm) 3539 1583 102 3539 1770 1583
Peak-hour factor, PHF 094 092 092 097 092 092
Adj. Flow (vph) 1686 121 218 988 199 149
RTOR Reduction (vph) 0 38 0 0 0 125
Lane Group Flow (vph) 1686 83 218 988 199 24
Turn Type Perm  pm+pt Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 710 710 8.0 890 190 190
Effective Green, g (s) 710 71.0 8.0 8.0 190 190
Actuated g/C Ratio 059 059 074 074 016 0.16
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension () 5.0 5.0 3.0 5.0 3.0 3.0
Lane Grp Cap (vph) 2094 937 242 2625 280 251
v/s Ratio Prot 0.48 c0.09 028 <c0.11
v/s Ratio Perm 0.05 ¢0.58 0.01
vic Ratio 081 009 09 038 071 0.09
Uniform Delay, d1 191 106 379 5.6 479 431
Progression Factor 100 100 120 095 100 1.00
Incremental Delay, d2 34 02 260 0.3 8.2 0.2
Delay (s) 225 107 714 56 561 433
Level of Service C B E A E D
Approach Delay (s) 21.7 175  50.6
Approach LOS C B D
Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 120.0 Sum of lost time (S) 12.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
4. Site Drwy 4 & Rosebud Rd

Future Build PM - Improved

7/29/2015

2 T N 4
Movement EBL  EBR NBL NBT SBT SBR
Lane Configurations L N 4 4 if
Volume (veh/h) 20 25 31 625 820 28
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 087 093 092
Hourly flow rate (vph) 22 27 34 718 882 30
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 780
pX, platoon unblocked 077 077 077
vC, conflicting volume 1668 882 912
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1717 700 740
tC, single (s) 6.4 6.2 4.1
tC, 2 stage ()
tF (s) 35 33 2.2
pO queue free % 70 92 95
cM capacity (veh/h) 73 340 670
Direction, Lane # EB1 NB1 NB2 SB1 SB2
Volume Total 49 34 718 882 30
Volume Left 22 34 0 0 0
Volume Right 27 0 0 0 30
cSH 129 670 1700 1700 1700
Volume to Capacity 038 0.05 042 052 0.02
Queue Length 95th (ft) 40 4 0 0 0
Control Delay (s) 491 107 0.0 0.0 0.0
Lane LOS E B
Approach Delay (s) 49.1 05 0.0
Approach LOS E
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 53.2% ICU Level of Service
Analysis Period (min) 15

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

Future Build PM - Improved

5: US 78 & Site Drwy 2 (RIRO) 7/29/2015
— N ¥ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if 4 if

Volume (veh/h) 1626 97 0 1159 0 133

Sign Control Free Free  Yield

Grade 0% 0% 0%

Peak Hour Factor 094 092 092 097 092 092

Hourly flow rate (vph) 1730 105 0 119 0 145

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 446 456

pX, platoon unblocked 0.62 073  0.62

vC, conflicting volume 1730 2327 865

vC1, stage 1 conf vol 1730

vC2, stage 2 conf vol 597

vCu, unblocked vol 952 706 0

tC, single (s) 4.1 6.8 6.9

tC, 2 stage () 5.8

tF (s) 2.2 35 33

pO queue free % 100 100 79

cM capacity (veh/h) 445 204 672

Direction, Lane # EB1 EB2 EB3 WB1 WB2 NB1

Volume Total 865 865 105 597 597 145

Volume Left 0 0 0 0 0 0

Volume Right 0 0 105 0 0 145

cSH 1700 1700 1700 1700 1700 672

Volume to Capacity 051 051 006 03 035 021

Queue Length 95th (ft) 0 0 0 0 0 20

Control Delay (s) 0.0 0.0 0.0 0.0 00 118

Lane LOS B

Approach Delay (s) 0.0 0.0 11.8

Approach LOS B

Intersection Summary

Average Delay 05

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min)

15

Baseline

Synchro 7 - Report
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