TECHNICAL MEMORANDUM - 2030 BUILDOUT CONDITIONS
US 101 / MAIN STREET INTERCHANGE

Date: July 1, 2011

To: Michelle Matson, P.E. Phone No.:  805-788-2830
Department of Public Works
County of San Luis Obispo

From: Don Druse Phone No.:  805-544-0707
Pages: 24 (Not including appendices) Project No.: WBS 300150
Jurisdiction: County of San Luis Obispo

Subject: Summary of traffic conditions under 2030 Buildout traffic volumes at the US 101
/ Main Street Interchange in San Luis Obispo County. Memorandum includes the
following:

1.) Introduction

2.) Site description

3.) Existing geometric conditions

4.) AM and PM Level of Service analysis at 2030 Buildout Conditions

5.) Queuing Analysis at 2030 Buildout Conditions

6.) Evaluation of proposed short-term mitigation measures at 2030 Buildout
Conditions

7.) Evaluation of the impacts at the study interchange of the extension of Theatre
Drive through to Peterson Ranch Road, under 2030 Buildout Conditions
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1.0INTRODUCTION

As requested by the County of San Luis Obispo, Rick Engineering Company (RICK) has
prepared this technical memorandum analyzing the 2030 buildout traffic conditions at the US
101 / Main Street Interchange in the Templeton Community of unincorporated San Luis Obispo
County. Exhibit 1 shows a vicinity map with the study interchange and the surrounding
roadway network system.

This is the second technical memorandum evaluating the traffic conditions at the US 101 / Main
Street interchange. Deliverable 1 evaluated the existing traffic conditions at the interchange
(dated July 1, 2011). The second technical memorandum evaluates traffic conditions under 2030
buildout of the Templeton area, with no changes to the existing roadway infrastructure or
geometrical layout.

In addition to the reports noted in the first deliverable as providing background information, this
memorandum also utilizes the following study to estimate expected future traffic volumes at the
study intersections:

1. County of San Luis Obispo - Templeton Travel Demand Model (TDM) Update, February
2010, (Omni-Means, Ltd.)

This memorandum evaluates future traffic conditions, given full development in the Templeton
area, and utilizes the current geometric roadway layout to quantify worse case traffic conditions.
The evaluation of future conditions includes an analysis of Levels of Service (LOS) and vehicle
gueues at the four (4) study intersections. Several proposed mitigation measures are also
analyzed to determine whether they would noticeably impact traffic flow in either a positive or
negative manner. These proposed mitigation measures are defined in Deliverable 1.

2.0 EXISTING ROADWAY NETWORK

The following is a brief description of the County of San Luis Obispo roadways within the
project study area. For this deliverable, 2030 buildout conditions were analyzed with the current
roadway geometrics unchanged.

US 101 is a north-south freeway in the project area with two lanes in each direction, a divided
median and a posted speed limit of 65 miles per hour (mph). Access between US 101 and Main
Street is provided via northbound and southbound on- and off-ramps. The north and southbound
off-ramps are stop sign controlled at Main Street.

Main Street is a north-south arterial through the Templeton community. Main Street parallels
US 101 and serves the local downtown commercial areas. Main Street has more of an east-west
alignment near the US 101 interchange. The existing bridge over US 101 has a single lane in
each direction, with a roadway width of approximately 30' and a5’ wide sidewalk on the south
side. Main Street also provides access to Ramada Drive and Theatre Drive. West of Theatre
Drive, Main Street narrows and serves as an access road for a local lumberyard, the Caltrans
maintenance station, and a private residence. Main Street has a posted speed limit of 45 mph
south of the US 101 interchange.
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Theatre Drive is a north-south collector road that serves as a frontage road along the west side of
US 101. As noted in previous studies, due to congestion at the US 101 / State Route (SR) 46
West interchange (next interchange to the north) many drivers use the US 101 / Main Street
interchange and Theatre Drive to access the local residential and commercial uses on the west
side of US 101. Theatre Drive has a posted speed limit of 45 mph north of Main Street. South
of Main Street, Theatre Drive provides access for a local lumberyard and residences. Theater
Drive terminates approximately 800 feet south of Main Street. Future plans include extending
Theatre Drive to the south to connect with Las Tablas Road. Currently, the four-legged
intersection of Theatre Drive and Main Street has three-way stop sign control, with free traffic
movements allowed for westbound traffic on Main Street.

Discussions with Caltrans staff indicated that to the north, Theatre Drive south of SR 46 West is
currently under construction. This project will close the portion of Theatre Drive between SR 46
West (opposite Vine Street) and Alexa Court (access road for Hampton Inn and La Bellasera
Hotel). Traffic on Theatre Drive with an origin/destination to and from SR 46 West will be re-
routed to Gahan Place. This construction project also includes the installation of traffic signal
control at the SR 46 West and Gahan Place intersection.

Ramada Drive is a north-south collector road with asingle travel lane in each direction. Ramada
Drive serves as a frontage road along the east side of US 101. Main Street is the southern
terminus of Ramada Drive, with a mix of commercial, industrial and agricultural developments
to the north. Ramada Drive also provides access to the US 101 / SR 46 West interchange. The
posted speed limit on Ramada Drive is 45 mph in the vicinity of the project site. Currently, the
three-legged intersection of Ramada Drive and Main Street is stop controlled only at Ramada
Drive, with free traffic movements allowed for east and westbound traffic on Main Street.

Exhibit 2 shows the existing intersection lane configurations of the study intersections. It should
be noted that the northbound approach on Thesatre Drive, the US 101 southbound and northbound
off-ramps, and the southbound approach on Ramada Drive are flared at their intersection with
Main Street. This widening of the approach effectively creates a short separate lane for vehicles
making right turns from the cross street provided that the queue for the left turn and through
movements (shared lane) is not backed up beyond the limits of the flare (approximately 50').

3.0 BUILDOUT (2030) TRAFFIC VOLUMES

The Existing AM and PM peak hour traffic volumes presented in Deliverable 1 were based on
turning movement traffic count data collected in 2009. Data presented in the Templeton TDM
Update includes both the calibrated 2008 average daily traffic (ADT) data and the projected 2030
ADT data. The ADT data for both the calibrated 2008 and projected 2030 buildout scenarios
represent link volumes for the various roadway segments within the study area, including the US
101 ramps. The existing ADT data presented in Deliverable 1 (provided by the County) is
dightly different than the calibrated 2008 ADT data presented in the Templeton TDM Update.
Therefore, it was decided that in order to maintain consistency the difference between the
calibrated 2008 ADT and projected 2030 buildout ADT data would be calculated for each
roadway segment, then added to the existing ADT analyzed in Deliverable 1. See Table 1 and
Exhibit 4 for these volumes.
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Exhibit 3 illustrates the calibrated 2008 ADT and projected 2030 buildout ADT presented in the
Templeton TDM Update. The data contained in the Templeton TDM Update and shown on
Exhibit 3 indicates that daily traffic demands on Ramada Drive will more the double with the
buildout of local land uses. Daily traffic demands along Theatre Drive will amost double and
daily traffic on the US 101 off-ramps will increase by about 50-60%. Future development will
also result in a significant increase in daily traffic demands on Main Street near Theatre Drive
(+90%). Daily traffic on Main Street south of the US 101 interchange is anticipated to increase
by about 30% with the buildout of future land uses. Exhibit 4 illustrates the adjusted 2030
buildout daily and peak hour turning movements at the 4 study intersections at the US 101 /
Main Street interchange.

TABLE 1
ROADWAY SEGMENT VOLUME CALCULATIONS

Roadway Segment Modeled ADT Volumes Adjusted ADT Volumes

2008 2030 Increase 2008 (Actual) 2030
Theatre Drive (North of Main St.) 6,618 12,716 6,098 7,857 13,955
Theatre Drive (South of Main St.) 817 1,506 689 100* 789
Southbound off-ramp 2,948 4,725 1,777 2,140 3,917
Southbound on-ramp 5,913 8,566 2,653 4,270 6,923
Northbound off-ramp 6,138 9,415 3,277 4,270 7,547
Northbound on-ramp 2,414 4,948 2,534 1,860 4,394
Main Street (East of Ramada Dr.) 7,234 9,301 2,067 6,836 8,903
Ramada Drive (North of Main Street)| 6,601 14,109 7,508 4,835 12,343

*No existing ADT known at thislocation. Existing ADT was calculated from 10x the peak hour count (10 vehicles)

Turning movement volumes under 2030 Buildout conditions were calculated by multiplying the
2008 measured turning movement volume by the percentage increase in Adjusted ADT volume
on the contributing roadway segment. (See Appendix A for turning movement volumes) Where
the preceding roadway segment percentage increase was unknown, the average of the
contributing roadways to the preceding roadway segment was calculated and used. It should be
noted that turning movement percentage increases (Shown on Exhibit 4) do not match incoming
roadway segment volume percentage increases at all locations. This is due to the fact that the
buildout ADT percentage increases differ for each roadway segment. Since the traffic volumes
progressing through the four intersections should be balanced, turning volumes were adjusted as
necessary. In general, roadway volume increases on the west side of US 101 were higher than
roadway volume increases on the east side of US 101. (With the exception of Ramada Drive) In
particular, the projected 2030 roadway volume increase on Theatre Drive is 92% aong the
segment north of Main Street, and 96% for traffic south of Main Street. In contrast, the segment
of Main Street east of Ramada Drive has a projected 2030 roadway volume increase of only
29%, and the northbound off-ramp segment is projected to increase by only 53%. As a
consequence, overal traffic volumes on the west side of the freeway are projected to be higher
than volumes on the east side of the freeway. In order to balance the intersections across the
overcrossing, turning volumes on the west side of US 101 were generally adjusted downward,
and turning volumes on the east side of US 101 were adjusted upward toward the average.
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4.0 INTERSECTION ANALYSISMETHODOLOGY

The analysis of 2030 Buildout peak hour operations at the 4 study intersections was performed
using methodol ogies contained in the Highway Capacity Manual (HCM2000), and modeled with
the "Synchro" and "SimTraffic" software (Version 7). To model Buildout operations a peak hour
factor (PHF) of 0.92 was applied at all intersections. The software estimates vehicle delays for
the overall peak hour operations as an “average” and for each “critical” movement (i.e.: stop sign
controlled approach, main line left-turns, etc).

It should be noted that the Main Street and Theatre Drive intersection is three-way stop sign
controlled, which cannot be modeled correctly using Synchro. RICK determined that modeling
the existing intersection as a two-way stop rather than an all-way stop would more closely
approximate actual conditions. Since traffic westbound on Main Street currently flows fredly,
modeling this movement as stop-controlled would inaccurately estimate vehicle delays and
gueues. Eastbound traffic entering the intersection comprises a relatively small portion of the
total intersection volume under existing and 2030 buildout conditions. In addition, conflicting
movements between east and westbound traffic will be minimal. Therefore, it was decided that a
more accurate representation of actual operations would be obtained by utilizing the two-way
stop controlled methodol ogy.

As discussed in Section 2.0 (Existing Roadway Network), the northbound approach on Thesatre
Drive, the US 101 southbound and northbound off-ramps, and the southbound approach on
Ramada Drive are flared at their intersection with Main Street. These flares essentially create a
short separate lane that vehicles use to make right turns when the left-through movement queues
do not backed up beyond the limits of the flare. Therefore, the analysis of these approaches
assumes a single lane approach with a short 50 turn lane for right turn movements.

5.0LEVEL OF SERVICE METHODOLOGY
5.1 Level of Service Ratings

L OS ratings are quantitative descriptions of intersection operations and are reported using an "A"
through "F" letter rating system to describe vehicle delays and congestion. LOS A indicates free-
flow conditions with little or no delay and LOS F indicates forced-flow conditions with
excessive delays and queues. See Table 2 for the LOS characteristics. Appendix B contains the
HCM2000 tables illustrating the LOS-to-delay relationship data for intersection operations (i.e.:
two-way stop controlled, all-way stop controlled and signalized intersections).

The peak hour LOS values for the entire intersection operations are based on the estimated
"average" vehicle delays. The LOS values are also reported for the various critical movements
(i.e.: stop sign approach, main line left-turns, etc.), which are based on the estimated delays for
the individual approach and/or movement. Typically, Caltrans uses the "average" control delay
for reporting an intersection Measure of Effectiveness (MOE). However, the LOS analyses
performed for this technical memorandum utilize the lowest performing critical movement LOS
for determining when improvements are warranted, consistent with County methodology used in
the Templeton Circulation Study.
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TABLE 2
LEVEL OF SERVICE CHARACTERISTICS

LOS Characteristics

A Free flow conditions exist. Each individua driver is virtually unaffected by the presence of others
in the traffic stream.

B Stable traffic flow exists. Theindividual drivers have the freedom to select a desired speed, but
encounter a slight decline in the freedom to maneuver.
Stable and acceptable flow exists, but speed and maneuverability are somewhat restricted due to

C higher traffic volumes. Theindividual driver will be significantly affected by the presence of
others.
High density but stable flow will occur. Theindividual driver will experience a generally poor level

D of comfort and convenience. Small increasesin traffic flow will cause operational problems and
restrict driver maneuverability.

E Speeds are low, but relatively uniform. Theindividua driver's ability to maneuver becomes
extremely difficult with high frustration. The traffic volume on the road is near capacity.

= Forced or breakdown flow has occurred. The individual driver is stopped for long periods due to
congestion.

Source: Highway Capacity Manual, Transportation Research Board, 2000 Edition.

5.2 Level of Service Sandards

The County of San Luis Obispo has adopted LOS C threshold as the minimum standard for rural
roadway operations and LOS D or better for roadways within the boundary of the Templeton
Urban Reserve Line (URL). Since the US 101 / Main Street interchange is located within the
URL, LOS D is the minimum acceptable standard for peak hour operations at the intersections of

Main Street with Ramada Drive and Theatre Drive. For the two intersections of Main Street

with the northbound and southbound US 101 ramps, this study uses the standards found in the
Caltrans traffic study guidelines (Guide for the Preparation of Traffic Impact Studies, December
2002). These traffic guidelines state that Caltrans endeavors to maintain a target LOS at the
transition between LOS C and D range. Therefore, at the intersection of Main Street with the
two ramp intersections, LOS C will be considered the minimum acceptable standard for peak
hour operations.

6.0 INTERSECTION OPERATIONS
6.1 Intersections Levels of Service

The following four intersections were studied as part of thistraffic anaysis.

1) Main Street & Theatre Drive
2) Main Street & US 101 SB Ramps
3) Main Street & US 101 NB Ramps
4) Main Street & Ramada Drive

Table 3 summarizes the intersection LOS analysis under 2030 buildout conditions. The LOS
worksheets are contained in Appendix C.
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TABLE 3
2030 BUILDOUT INTERSECTION LOSANALYSIS

Study Intersection Critical 2009 Existing Traffic
Main Street at: Movement
Avg. Delay LOS

Theatre Drive (TWSC) AM Peak (Avg.) 145 B
EB 17 A

NB 10.1 B

SB 29.8 D

PM Peak (Avg.) >50 F

EB 16 A

NB 11.0 B

SB > 50 F

US 101 SB Ramps (TWSC) AM Peak (Avg.) >50 F
WB 3.6 A

SB >50 F

PM Peak (Avg.) > 50 F

WB 6.2 A

SB > 50 F

US 101 NB Ramps (TWSC) AM Peak (Avg.) >50 F
EB 54 A

NB >50 F

PM Peak (Avg.) > 50 F

EB 24 A

NB >50 F

Ramada Drive (TWSC) AM Peak (Avg.) 317 D
EB 8.1 A

SB >50 F

PM Peak (Avg.) >50 F

EB 7.4 A

SB > 50 F

X.X — Data Represents Total Average Peak Hour Volume

LOS = Level of Service; Average Delay in seconds

TWSC = Two-Way Stop Controlled I ntersection

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound

The data in Table 3 indicates that average vehicle delays at all 4 study intersections will be
within the LOS F range during the PM peak hour. As stated in Section 5.2, the LOS C threshold
is used in this analysis as the minimum acceptable standard for peak hour operations at the US
101 / Main Street ramp intersections and the LOS D threshold will be used at the frontage road
intersections. The data also demonstrates that average delays at the US 101 ramp intersections
will also be within the LOS F range during the AM peak hour. Excessive delays will be
experienced on the US 101 north and southbound off-ramps, and the southbound approaches of
Theatre Drive and Ramada Drive. See Section 7.0 for analysis of traffic control mitigation
measures.

10
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6.2 Queuing Analysis

To analyze queuing lengths under 2030 Buildout conditions, simulations were run using the
SimTraffic software within Synchro. Table 4 summarizes the intersection queuing anaysis
under 2030 buildout conditions, and Appendix F contains the full SimTraffic analysis data.

TABLE 4
2030 BUILDOUT INTERSECTION QUEUE ANALYSIS
. Critical - 95th Percentile| Storage Length
Study Iterscfion Movement (X119 8009 0 Lengih | Suffcent
' (Exist. PHV) (feet) Insufficient
Theatre Drive (TWSC) AM PEAK
NB LTR - 13 Sufficient
SBLTR - 262 Sufficient
PM PEAK
NB LTR - 36 Sufficient
SBLTR - 594 Sufficient
US 101 SB Ramps (TWSC) AM PEAK
WB LT 335 158 Sufficient
SBLT 1000 1088 Insufficient
PM PEAK
WB LT 335 217 Sufficient
SBLT 1000 1275 I nsufficient
US 101 NB Ramps (TWSC) AM PEAK
EBLT 335 395 Insufficient
NBLT 800 1018 Insufficient
PM PEAK
EBLT 335 436 Insufficient
NBLT 800 1017 I nsufficient
Ramada Drive (TWSC) AM PEAK
EBLT 40" 65 Insufficient
SBL - 1373 Sufficient
PM PEAK
EBLT 40 62 I nsufficient
SB L - 1192 Sufficient

"Measured clear distance between adjacent intersections

TWSC = Two-Way Stop Controlled Intersection

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound
L = Left turn movement, T = Through movement, R = Right turn movement

The datain Table 4 indicates that vehicle queues on both the US 101 north and southbound off-
ramps will exceed the available storage and possibly backup onto the freeway main-line during
the AM and PM peak hours. In addition, queues on the eastbound approach of Main Street at the
US 101 northbound ramps will extend west of the US 101 southbound ramps intersection during
both peak hour periods. The eastbound queue at the Ramada Drive intersection will also exceed
the available storage between the US 101 northbound ramps and Ramada Drive intersections
during both peak hour periods.
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7.0INTERSECTION OPERATIONSWITH ALL-WAY STOP MITIGATION

As a part of this technical memorandum, an evaluation was conducted for the feasibility of
utilizing all-way stop control as a mitigation measure to aleviate traffic congestion at the US 101
/ Main Street interchange and adjacent intersections. These measures are designed to be
implemented under 2030 Buildout traffic volumes and existing geometric layout conditions, and
include all-way stop control at either one or both of the aforementioned intersections.

Note that the Synchro software utilizes the HCM methodology to compute the control delays and
LOS (Shown in Table 2). Since this method treats the intersections separately, delays generated
at one intersection will not be reflected at an adjacent intersection within close proximity. As
such, increased average delays and decreased L OS are not shown by the Synchro software at the
frontage road intersections, athough all-way stop control at the ramp intersections will almost
certainly affect operations at the Theatre Drive and Ramada Drive intersections. These impacts
are clearly seen when utilizing the SimTraffic simulation for the queuing anaysis. The
microlevel analysis found within SimTraffic is better able to accurately demonstrate the likely
affects of the mitigation measures at the US 101 ramp intersections and at the adjacent frontage
road intersections.

As discussed in Deliverable 1, there was a discussion with County staff regarding analyzing the
west side of the freeway as one intersection (US 101 southbound ramps and Theatre Drive
combined) and the east side of the freeway as another intersection (US 101 northbound ramps
and Ramada Drive combined). In order to optimize traffic flow and minimize queues, vehicles
would need to be allowed free movements between the ramp and frontage road intersections.
However, alowing free movements would create driver confusion, particularly for left turn
turning vehicles with multiple options (i.e.: left turn at ramp or at the frontage road). In addition,
on the west side of the freeway there would be 2 southbound approaches (Theater Drive and US
101 southbound off-ramp), which would also create driver confusion. A review of existing
conditions indicate that the distance between the east and westbound limit lines on Main Street
would be at least 200" on either side of the freeway. Due to the operational and safety concerns,
it was decided that the east and west intersections should not be grouped together for the al-way
stop control mitigation analysis. The installation of all-way stop control at al 4 study
intersections is not considered a viable aternative, as significant vehicle queues would be
experienced along Main Street.

7.1 Intersection Operations

As conducted for the analysis of existing conditions, the mitigation measure scenarios were run
in Synchro to determine the affects of adding all-way stop control at the Main Street and US 101
northbound ramps intersection only (Short-Term Measure #1), at the Main Street and US 101
southbound ramps intersection only (Short-Term Measure #2), and at both intersections
simultaneously (Short-Term Measure #3). Currently, these intersections have stop control only
for the off-ramp approaches. It should be noted that the evaluation of short-term mitigation
measures focuses on the analysis of PM peak hour operations only, as this period represents the
"worse case" scenario. Theresults of the LOS analysis for the mitigation scenarios are presented
in Table 5, with the LOS worksheets included in Appendix D.
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TABLES

2030 BUILDOUT INTERSECTION LOSANALYSIS
WITH ALL-WAY STOP MITIGATION

Vehicle Delay - LOS Value
Study Intersection Critical STM #1 STM #2 STM #3
Main Street at: Movement | 2030 US 101 US 101 US 101
(PM Pesk) | BaseLine NB & SB
NB Ramps | SB Ramps Ram
ps
Theatre Drive Average >50-F >50-F >50-F >50-F
EB 16-A 23-A 23-A 23-A
NB 11.0-B 121-B 12.1-B 12.1-B
SB >50- F >50- F >50- F >50-F
US 101 SB Ramps Average >50-F >50-F >50-F >50-F
EB N/A N/A >50-F >50-F
WB 6.2-A 6.0-A >50-F >50- F
SB >50- F >50- F 138-B 13.8-C
US 101 NB Ramps Average >50-F >50-F >50-F >50-F
EB 24-A 31.7-D 19-A 31.7-D
WB N/A >50-F N/A >50-F
NB >50-F 43.0-E >50-F 43.0-E
Ramada Drive Average >50- F >50-F >50-F >50-F
EB 74-A 57-A 57-A 57-A
SB >50-F >50- F >50-F >50-F

- Delays and Level of Service (LOS) calculated utilizing the methodol ogies described in Chapters 16
and 17 of the 2000 Highway Capacity Manual (HCM).

X.X — Data Represents Total Average Peak Hour Volume

LOS = Level of Service; Average Delay in seconds

TWSC = Two-Way Stop Controlled Intersection

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound

The data in Table 5 indicates that the instalation of all-way stop control at either ramp
intersection would reduce delays for the off-ramp movements (STM #1, STM #2 or STM #3).
The LOS for the southbound off-ramp would meet the minimum LOS threshold standards under
STM #2 and STM # 3 (LOS C or better). The delays for the northbound off-ramp, while
reduced, would still not meet minimum LOS threshold standards under STM #1 and STM #3.
The analysis also demonstrates that delays would increase significantly for the east and
westbound approaches on Main Street. Increased delays for vehicles on Main Street would also
result in longer vehicle queues. It should also be noted that delays on the southbound approaches
of Theatre Drive and Ramada Drive would also be in the LOS F range during the PM peak hour
regardless of the short-term mitigation scenario.

7.2 Queuing Analysis

An analysis of queuing results from SimTraffic shows that adding all-way stop control at the two
US 101 ramp intersections on Main Street would result in additional queuing through the
adjacent intersections with the frontage roads. See Table 6 for summarized queuing anaysis
results for the all-way stop controlled short-term mitigation scenarios, and Appendix G for the
full SimTraffic queuing computations.
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TABLEG6
2030 BUILDOUT INTERSECTION QUEUE LENGTHS
WITH ALL-WAY STOP MITIGATION

95" Percentile Queue Length
Study Intersection Critica Existing STM #1 STM #2 STM #3
Main Streetar: | Movement | Storage | usil | usio1 | USiol
(Exist. PHV)| Length 9 NB & SB
NB Ramps | SB Ramps Ram
ps
Theatre Drive PM Peak
NB LTR --- 36 14 14 14
SBLTR 594 173 475 498
US 101 SB Ramps PM Peak
EB RT 40" N/A N/A 63 62
WBLT 335 217 389 359 268
SBLT 1000 1275 651 61 61
US 101 NB Ramps PM Peak
EBLT 335 436 93 158 140
WB RT 40 N/A 43 N/A 38
NBLT 800 1017 288 970 175
Ramada Drive PM Peak
EBLT 40" 62 44 40 40
WB TR 47 878 70 439
SBL 1192 827 615 737

"Measured clear distance between adjacent intersections

AWSC = All-Way Stop Controlled Intersection

TWSC = Two-Way Stop Controlled Intersection

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound

STM #1: With All-Way stop control added at the northbound ramps intersection, queues would
decrease for the turning movements southbound from Theatre Drive and the southbound ramps
onto Main Street. However, the westbound traffic queue at the southbound ramps intersection
would increase and exceed the storage capacity on the bridge. The most significant
improvement on the east side of US 101 would be the decrease in the 95" percentile queue for
eastbound and northbound traffic at the northbound ramps intersection. Both queues would
decrease to fit within the existing roadway storage length. However, the westbound queues on
Main Street at the US 101 north and southbound ramp intersections would exceed the available
capacity. Westbound queues on Main Street at Ramada Drive would also increase significantly.

If all-way stop control is utilized as a mitigation measure at the northbound ramps intersection
(STM #1), it would be necessary to install “KEEP CLEAR” pavement markings within the
intersection of Main Street and Ramada Drive in order to keep the westbound queue generated at
the northbound ramp intersection from blocking the east and southbound left turn movements
through the Ramada Drive intersection. In addition, westbound through traffic stopped at the
northbound ramps will block the line-of-sight for vehicles making the southbound left turns from
Ramada Drive to eastbound Main Street, potentially impacting safety at this intersection.
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STM #2: With All-Way stop control added at the southbound ramps intersection, queues would
decrease for the eastbound traffic at the northbound ramps intersection and for the southbound
traffic at the intersection of Ramada Drive and Main Street. Otherwise queues would remain
mostly unaffected on the east side of US 101. The most significant improvement on the west
side of US 101 associated with this mitigation would be to significantly decrease the 95"
percentile queue length on the southbound off-ramp. The queue length for westbound traffic at
the southbound ramps intersection would be increased, and the queue would exceed available
storage capacity on the bridge.

It would be necessary to install “KEEP CLEAR” pavement markings on Main Street within the
intersection with the southbound ramps to keep the westbound queue generated at Theatre Drive
from blocking the southbound left turns from the off-ramp. At this location, line-of-sight could
be impacted for the northbound Theatre Drive traffic. However, these traffic volumes are
minimal, and do not pose the same safety concerns as at the Ramada Drive intersection.

STM #3: With All-Way stop control added at both ramp intersections on Main Street, queues
would be significantly lower at both off-ramp approaches, as well as for the eastbound approach
to the northbound ramps intersection. The most significant improvement associated with this
mitigation would be a decrease in the 95" percentile queue on both off-ramps to within the limits
of the ramp storage lengths (as compared to base-line 2030 conditions). As discussed under
STM #1 and STM #2, "KEEP CLEAR" pavement markings would be required on Main Street
for westbound traffic at Ramada Drive and the eastbound traffic at the southbound ramps
intersection.

7.3 Conclusion: All-Way Sop Control feasibility

Based upon the analyses above, the use of all-way stop control at either of the ramp intersections
independently, (STM #1 and #2), is not recommended as a traffic control aternative for 2030
buildout base-line conditions. This is due to the fact that although queuing on the ramps would
decrease to a length fitting within existing storage capacity, queuing would increase for
westbound through-traffic and would exceed storage capacity on the bridge. Additionally,
overall LOS at all four intersections would continue to not meet County and Caltrans standards.

With regard to queuing, the use of All-Way stop control at both intersections concurrently (STM
#3) is considered a feasible alternative to mitigate unsafe queuing conditions on the US 101 off-
ramps expected as aresult of 2030 buildout traffic volumes. Although significant queuing would
be expected on the southbound approach of Theatre Drive and on the westbound approach of
Main Street at Ramada Drive, there is adequate storage capacity at these locations to
accommodate additional vehicles. LOS improvements would be expected at both the
southbound and northbound offramps under STM #3. (See Table 4) However, utilizing All-
Way stop control at both intersections would significantly decrease the LOS for both eastbound
and westbound Main Street approaches, (See Appendix B and C), which would further
exacerbate operational deficiencies. Since at al four intersections the LOS would not meet
either Caltrans or County minimum standards, STM #3 is not recommended as a viable
alternative for 2030 buildout base-line conditions.

15
Prepared by: July 1, 2011
Rick Engineering Company files\16128\Traffic\docs\Report_Text.doc



8.0INTERSECTION OPERATIONSWITH TRAFFIC SIGNAL MITIGATION

This section evaluates the feasibility of utilizing traffic signals as a mitigation measure to
aleviate anticipated future traffic congestion at the US 101 / Main Street interchange. The
measures are designed to be implemented under 2030 Buildout traffic volumes and existing
geometric conditions.

As previoudly stated, the Synchro software treats the intersections separately, and therefore,
delays generated at one intersection may not be reflected at an adjacent intersection within close
proximity, although signalizing the ramp intersections will almost certainly affect operations at
the Theatre Drive and Ramada Drive intersections.

Additionally, it should be noted that for the two scenarios where the intersections on the west
side and the intersections on the east side are grouped, (STM #7 and STM #8), there is some
difficulty in accurately modeling expected traffic conditions with Synchro software. At the
eastern intersections, it was decided in discussions with County staff that the most accurate way
of modeling the two intersections as a single system would be to run the two intersections as a
single intersection (node) with five legs. At the western intersections, due to the more complex
roadway geometry, the decision was made by County staff to model the intersections as separate
intersections with two coordinated signal systems. While efforts were made to approximate
actual traffic conditions with both intersections signalized, Synchro software is limited because it
will not treat the two intersections as one. It is possible that at both the east and west intersection
groups, actual field conditions would be better than those shown in Table 7 and Table 8 with
optimized signal timing and striping layout.

8.1 Sgnal Warrant Analysis

Since the intersections where the signals are proposed are within the limits of Caltrans right-of-
way, they must first meet the justification for the installation of atraffic signal at an intersection,
which is based on the eight warrants provided in the Caltrans Manua on Uniform Traffic
Control Devices (CAMUTCD).

In Deliverable 1, the eight warrants provided in Figures 4C-3 through 4C-101 (CA) were used to
analyze the traffic signal warrants based on existing average daily traffic and peak hour traffic
volumes, and lane geometry. For the 2030 buildout scenario the traffic signal warrant analysis
focuses on an evaluation of Warrant 3 (Peak Hour Volume). In addition, Caltrans has devel oped
aworksheet where traffic volumes may be unknown or approximate in nature. Figure 4C-103 of
the CAMUTCD, (Traffic Signal Warrants Worksheet - Average Traffic Estimate Form), uses
estimated daily traffic to determine if the traffic signal warrant is satisfied. Thisworksheet is“to
be used only for new intersections or other locations where it is not reasonable to count actual
traffic volumes.”

Under the 2030 buildout traffic conditions, both the peak hour signal warrant and the average
daily traffic estimate form warrant are satisfied for the US 101 southbound and northbound ramp
intersections under the “urban” designation. It should be noted that requirements to meet the
“urban” classification are more strict than the “rural” requirements, and as such, the warrants
have been met for both designations. See Appendix H the signal warrant worksheets.
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8.2 Intersection Operations

The short-term mitigation measure scenarios were run in Synchro to determine the affects of
adding traffic signals at the Main Street and US 101 northbound ramps intersection only (Short-
Term Measure #4), at the Main Street and US 101 southbound ramps intersection only (Short-
Term Measure #5), and at both intersections simultaneously (Short-Term Measure #6). Two
additional signal scenarios were also analyzed. First, a scenario was run with both intersections
west of US 101 signalized and grouped as one traffic signal system, and the intersections east of
US 101 configured as a single-node, five-legged intersection with a traffic signal (Short Term
Measure #7). Secondly, a scenario was anayzed with the northbound ramps and Ramada Drive
intersections configured as a single-node, five-legged intersection with a traffic signal, and a
signa at the southbound ramps intersection only on the west side of US 101 (Short Term
Measure #8). Currently, al intersections have stop control only on the minor streets. It should
be noted that the evaluation of short-term mitigation measures focuses on the analysis of PM
peak hour operations only, as this period represents the "worse case" scenario. The results of the
LOS analysis for the signalized mitigation scenarios are presented in Table 7, with the LOS
worksheets included in Appendix D.

TABLE 7
2030 (BUILDOUT) INTERSECTION LOSANALYSIS
WITH SIGNALIZED MITIGATION

Vehicle Delay - LOS Value
Study Intersection M%:l'g%a'em STM 44 | STMus | STM#6 | STM #7 STM #8
Main Street at: Existing | US101 | usio1 | (\US101 | Westen& Eastern
(PM Peak) 9 NB & SB Eastern Intersections &
NB Ramps| SB Ramps Ramps | Intersections |US 101 SB Ramps
Theatre Drive Average | >50-F | >50-F | >50-F | 284-D | 41.7-D 404-E
EB| 1.6-A | 23-A 23-A 23-A 57.7—E 16-A
WB| N/A N/A N/A N/A 144-B N/A
NB| 11.0-B | 121-B | 121-B | 121-B 51.1-D 10.9-B
SB | >50-F | >50-F | >50-F >50- F 67.7-E >50 - F
US101 SB Ramps | Average | >50-F | >50-F | 17.9-B | 21.9-C >80- F 20.3-C
EB | N/A N/A 40-A 46-A 13.4-B 51-A
WB| 62-A | 60-A | 233-C | 30.3-C >80- F 11.8-B
SB | >50-F | >50-F | 37.7-D | 40.6—D >80- F 714-E
US101NB Ramps| Average | >50-F | 142-B | >50-F | 19.1-B >80 - F* >80 - F*
EB| 24-A | 89-A 19-A 9.8-A >80—F >80—F
WB| NA | 11.0-B N/A 12.7-B N/AY N/AY
NB | >50-F | 223-C | >50-F | 346-C >80 -F >80 -F
Ramada Drive Average | >50-F | >50-F | >50-F | >50-F N/AY N/At
EB| 74-A | 57-A 57-A 57-A N/AY N/AY
SB | >50-F | >50-F | >50-F >50- F >80—F >80 —F
WB | N/A N/A N/A N/A 54.7 - D! >80 — F*

YFor STM #7 and #8, the northbound ramps and Ramada Drive are modeled as one intersection. Westbound delays
are shown only at Ramada Drive, and eastbound delays are shown only for the northbound ramps intersection.

- Delays and Level of Service (LOS) calculated utilizing the methodol ogies described in Chapters 16 and 17 of

the 2000 Highway Capacity Manua (HCM).

X.X — Data Represents Total Average Peak Hour Volume

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound
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The datain Table 7 indicates that of the five signalized mitigation measures, overall LOS values
were most improved when signals were installed on both sides of US 101 (STM #6 and STM
#38). In particular, all intersections except the intersection of Ramada Drive with Main Street,
met minimum LOS standards with traffic signals at both ramp intersections (STM #6).
However, individual approaches still did not meet LOS standards at the Theatre Drive and
southbound ramps intersection under STM #6.

Adding traffic signal control on Main Street at either ramp intersection would improve the
overall LOS at that intersection. With STM #4 in place, the northbound ramps intersection
would meet County and Caltrans LOS standards. With STM #5 in place, the southbound ramps
intersection would meet County and Caltrans LOS standards. With STM #6 in place, both ramp
intersections would meet County and LOS standards for overall standards. Additionally, the
Theatre Drive intersection would meet minimum LOS requirements under this mitigation
measure. However, it should be noted that even though overall intersection LOS meet the
minimum standards, at least one approach would fail to meet the minimum standards at each
intersection for under al three short-term mitigation measures.

With STM #7 in place, only the intersection of Theatre Drive and Main Street would meet
minimum County LOS requirements, and the southbound approach would continue to not meet
delay requirements. Under STM #8, the southbound ramps intersection would meet the Caltrans
standard for overall LOS, but would fail to meet the minimum level for both the Theatre Drive /
Main Street intersection, and for the eastern intersection. It should be noted that under both STM
#7 and #8, Levels of Service at the eastern intersection worsened significantly. For this
intersection, split-phase timing was used for al approaches at the request of the County. This
method will provide the greatest level of safety in an intersection with multiple potential turning
conflicts, but it al'so worsens the overall intersection LOS and queuing lengths.

8.3 Queuing Analysis

An analysis of queuing results from SimTraffic shows that adding traffic signal control at the US
101 ramp intersections on Main Street would not significantly reduce queuing on the north or
southbound off-ramps. See Table 8 for summarized queuing analysis for the traffic signal
mitigation scenarios, and Appendix G for full Synchro queuing computations.
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TABLE 8
2030 BUILDOUT INTERSECTION QUEUE ANALYSIS
WITH SIGNALIZED MITIGATION

95™ Percentile Queue Length
. Critical | Existing STM #8
Study Intersection Movement| Storage STM #4 | STM #5 | STM #6 | STM #7 Eastern
Main Street at: _— US101 | Western & .
(PM Peak) | Length |Existing| US101 | US101 Intersections|
g NB & SB | Eastern
NB Ramps|SB Ramps . & US 101
Ramps (Intersections
SB Ramps
Theatre Drive PM Peak
NBLTR 36 14 14 17 79 27
SBLTR 594 207 373 481 459 259
EBLTR N/A N/A N/A N/A 180 N/A
WBLTR| 40 N/A N/A N/A N/A 64 N/A
US 101 SB Ramps | PM Peak
EBRT| 40! N/A N/A 75 52 100 68
WBLT| 335 217 403 361 356 355 318
SBLT| 1000 107 677 230 753 609 251
US 101 NB Ramps| PM Peak
EBLT| 335 436 248 141 400 3578 4043
WBRT| 40 N/A 49 N/A 61 N/A3 N/A3
NBLT| 800 1017 534 856 861 836 908
Ramada Drive PM Peak
EBLT| 40! 62 31 32 32 N/AS N/AS
WBTR| - N/A 413 N/A 898 840° 11163
SBL 1192 856 895 808 589 793

"Measured clear distance between adjacent intersections.

2Existing storage length not limited by geometrical constraints.

% For STM #7 and #8, the northbound ramps and Ramada Dr are modeled as one intersection. Westbound queues
are shown only at Ramada Dr, and eastbound queues are shown only for the northbound ramps intersection.

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound

The data in Table 8 indicates that none of the five traffic signal mitigation measures improved
all of the queue lengths. In general, all of the mitigation measures resulted in an improvement to
southbound movements on Ramada Drive, and a worsening of south and westbound approaches
at the southbound ramps intersection. Additionally, al mitigation measures that signalized either
or both of the intersections east of US 101, improved queue lengths at the minor streets
(northbound offramp and southbound Ramada Drive), but worsened queuing on westbound Main
Street.

The installation of signal control at the northbound ramp intersection (STM #4) would decrease
gueue lengths for the southbound approach at the Theatre Drive intersection with Main Street,
and at both the eastbound and northbound approaches to the northbound ramps intersection.
However, queue lengths would increase at both the southbound and westbound approaches to the
southbound ramps intersection, as well as the westbound approach to the intersection of Ramada
Drive with Main Street.
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With atraffic signal installed at the southbound ramps intersection only (STM #5), queues were
similar to those under 2030 buildout base conditions. The most significant increases to queue
lengths were the doubling of queue length on the westbound and southbound approaches to the
southbound ramps intersection. The most significant decrease was at the eastbound approach to
the northbound ramps intersection.

With traffic signals installed at both the north and southbound ramps intersections (STM #6),
improvements to queue lengths relative to 2030 buildout base conditions were minimal.
Additionally, queuing conditions at the south and westbound approaches to the southbound
ramps intersection were made significantly worse.

The installation of traffic signals at both intersections west of US 101 and east of US 101 (STM
#7) results in the greatest queue improvements at the southbound approach to the intersection of
Ramada Drive with Main Street. At this location, queue lengths are approximately half of the
lengths expected under 2030 buildout base conditions. Significant increases in queue lengths are
shown to occur at the south and westbound approaches to the southbound ramps intersection, and
at the westbound approach on Main Street to the combined intersection east of US 101.

The instalation of traffic signals at the combined intersection east of US 101 and at the
southbound ramps intersection (STM #8) results in a similar queuing pattern to STM #7. The
main difference between the two mitigation measures is that STM #8 would result in decreased
gueues at the intersections west of US 101 and increased queues at the combined intersection
east of US 101, relativeto STM #7.

8.4 Conclusion: Traffic Sgnal feasibility

As a mitigation measure to improve Levels of Service at the interchange, STM #6 would have
the greatest overall impact. With regard to queue lengths, STM #4 and STM #5 show the
greatest overall improvements. However, it is important to note that none of the mitigation
measures resulted in all four intersections meeting County and Caltrans LOS standards under
2030 Buildout traffic conditions.

Without changes to the roadway geometry, two issues limit the effectiveness of using signals to
improve traffic circulation. First, the proximity of the two intersections on the west side of US
101 and the two intersections on the east side of US 101 require sub-optimal signal phasing and
timing. Secondly, the width of the existing bridge does not allow for dedicated left-turn lanes for
through-traffic on Main Street. Under current conditions, through-traffic must wait for vehicles
turning left to clear the intersection or the intersection must be split-phased. Both options
worsen the LOS and queues on Main Street.

Due to the fact that overall conditions were not significantly improved under any single traffic
signal mitigation measure and the substantial additional costs associated with installation and
maintenance of traffic signals as compared with all-way stop contral, it is not recommended
that signalization be considered as a mitigation measure under 2030 Buildout traffic conditions at
the southbound and northbound US 101 ramps.
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9.0 SIGNALIZED INTERSECTION CAPACITY (ILV) ANALYSIS

Caltrans utilizes the Signalized Intersection Capacity method in the Highway Capacity Manual to
determine the traffic volume to intersection capacity. The Intersecting Lane Volume (ILV)
method is a rough approximation of the functionality of a signalized intersection given traffic
volumes. In general, with an ILV/hr of less than 1200, the signalized intersection would be
expected to operate with minimal delay (See Table 9 ILV characteristics). Estimated 2030
Buildout AM and PM peak hour volumes were used for this analysis. Under these conditions,
both intersections are expected to have an ILV/hr close to 1200-1300 during the PM peak hour,
which is considered approaching or within the "unstable flow" conditions (See Appendix E for
the ILV method cal culation sheets).

TABLE 9
ILV TRAFFIC FLOW CHARACTERISTICS
ILV/hr Description
<1200 Stable flow with dlight, but acceptable delay. Occasional signal loading may develop. Free midblock
operations.

Unstable flow with considerable delays possible. Some vehicles occasionally wait two or more cycles

1200-1500 to pass through the intersection. Continuous backup occurs on some approaches.

Stop-and-go operation with severe delay and heavy congestion. Traffic volumeis limited by
maximum discharge rates of each phase. Continuous backup in varying degrees occurs on all
approaches. Where downstream capacity is restrictive, mainline congestion can impede orderly
discharge through the intersection.

Source: Highway Design Manual, Table 406, California Department of Transportation.

> 1500

10.0 TRAFFIC ANALYSIS-2030 BUILDOUT WITH THEATRE DRIVE EXTENSION

As part of this technical memorandum, RICK analyzed the potential impacts associated with
extending Theatre Drive south to connect with Peterson Ranch Road. Currently, Theatre Drive
terminates approximately 800 south of Main Street. As part of the County’s Capital
Improvement Program (CIP) Alternatives, the County has included the Theatre Drive extension
as aproposed infrastructure improvement to the local circulation system.

The projected 2030 base-line traffic forecasts illustrated on Exhibit 4 were used to estimate the
daily traffic demands associated with the 2030 CIP Alternatives scenario. Similar to the
methodology used to derive the 2030 base-line traffic forecasts (Section 3.0), the differences
between the 2030 modeled ADT data and the 2030 CIP Alternatives ADT data contained in the
Templeton TDM Update were identified. The 2030 modeled ADT and 2030 CIP Alternatives
ADT data are illustrated on Exhibit 5. This data indicates that the extension of Theatre Drive
will almost triple daily traffic demands along the segment between Main Street and Peterson
Ranch Road. Based on the future development of commercial and industrial land uses along
Theater Drive daily traffic demands will also increase on Theatre Drive north of Main Street,
Main Street east of Theatre Drive, the US 101 southbound off-ramp and Ramada Drive.

The incremental differences between the 2030 modeled ADT and 2030 CIP Alternatives ADT
data (Templeton TDM Update) were then applied to the 2030 base-line ADT shown on Exhibit
5. The peak hour turning movements associated with the 2030 CIP Alternatives scenario were
then derived using the adjusted 2030 base-line ADT data and the directional splits for the various
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turning movements at the study intersections. Exhibit 6 illustrates the adjusted 2030 buildout
ADT and peak hour turning movement data for the County's CIP Alternatives scenario. The
extension of Theatre Drive and development of future land uses will increase the 2030 base-line
traffic demands by about 10% on Theatre Drive north of Main Street, Main Street east of Theatre
Drive and the US 101 southbound off ramp. Future traffic demands along Ramada Drive are
anticipated to increase by about 3% as associated with the County's CIP Alternative scenario. It
should also be noted that the Templeton TDM Update data indicates that traffic demands on the
US 101 southbound on-ramp, US 101 northbound on-ramp and US 101 northbound off-ramp are
projected to decrease as aresult of the CIP alternatives.
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APPENDIX A

2030 TURNING MOVEMENT VOLUMES



ENGINEERING COMPANY
o T

. .

711 Fank Farm Read, Suite 110 Vo Date
San Luis Ohispe, CA 93401 )ZO% M Job No.
A OSrETTS
Tel: (805) 5440707 =) Page
Fax: (805) 544.2052 M\/\ Ex= Ak L_,‘ N, Done By
; ‘ _ Checked By
z
pi
JG ? 6
-3
&— ‘e B
e © THEATRE R..
0 e - - v Ao
1T
5&Y
™Y
g %

gz> O

\9e
NE, e - :ﬁ e

vt

BB

T

VL

| e o

RAMODA, TR




- -

Date
n— ATy 711 Tank Farm Road, SuAirtglilO = m -
Y T NI is Obispo, CA 93 S
R I . San Luis Obispo bU%TE:D “ o
LSRR M Tel: (805) 544-0707 Done By
ENQINEERING COMPANY (805) 5442052 - MM Pear Meue. Dorety
z
¥
o8B g
& ———f jL—-— o
o ! THEATRE TR
zm——-—%ﬂ T l—»'r— e
= % oy
voy
44 b
37
: s .
e Fyw R
“ & , AL

ooty —

r@?ﬁ?

ne e

.o
r aigd @b@—;




i

711 Tank Farm Road, Suite 110
San Luis Obispo, CA 93401

Tek: (805) 5440707
Fax: (805) 5442052

et sennes £ T
Al

o Done By

Date

Joh No.

Page

" Checked By




APPENDIX B

2000HCM LOSMETHODOLOGY



Highway Capaclfy Manual 2000

: LOS

EXHIBIT '16—1 SIGNALIZED INTERSECTION METHODOLOGY

Iput Parameters
~ Geomatric
- Traffle
- Stgnal

Lane Groiping and Demand ) Saturatson Flow Rate

. FlowRats - Basic equation
- Lang grouping " | - Adjustment factors

- PHF

-RTGR | \
: Capacity and vic
- Capaclty |
-vle

' Parformance Measuras
- Doty
- - Prograsslon adjustment

- 108
- Back of quays

“The- -average control deiay- per vehlclc is estifmated for each lane group and
aggregated for each approach and for the intersection as a whole. LOS is directly related
to the control delay value. The criteria are listed in Exhibit 16-2. :

EXHIBIT 16-2. LOS CRITERIA FOR SIGNALIZED INTERSECTIONS

LOS criteria -

<~

108 - - Control Delay per'Vehicle (s/veh)
A - : ‘ <10,
B > 10-20
c > 2035
D > 35-55
E > 55-80
F >80
Chapter 16 - Signalized infersections 16-2

Methodology

7o

.\“—(
Rl




Highway Capacify Manual 2000 |

EXHIBIT 17-1. TWSC UNSIGNALIZED INTERSECTION METHODOLOGY . _ {__.( })

[nput
- Geometric data
- Hourly turning movement volumes
- Heavy vehlcle percentages
- Padestrian data :
- Upstream signal data

Compute-gap times

- Compute flowrate . | ) 3
- Identify confiicting treffic - Critical gap times
flow .

- Foliow-ug times

' < Compute potential capacity >
o

Adjust potential capacity and comptits movement capacity
- [mpedance effects
- Shared-lane operation . . : . .
- Effects of upstream signals 1)
- Two-stage gap acceptance pracess S
- Flared minor-street approaches '

|

Compute queus lenglhs . )

( " . Compute contral delays )
( ~ Determine levels of service )

EXHIBIT 17-2. LEVEL-OF-SERVICE CRITERIA FOR TWSC INTERSECTIONS

Lovel of Service : Avarage Control Delay (s/veh)

A . 0-10 -
‘ ‘ >10-15

>16-25

> 2535

> 35-50

>50 -

MmO O W

-

Chapter 17 - Unslgnafized Intersections
Methodology - TWSC Intersections -

17-2
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Highway Capacity Manual 2000 -

EXHIBIT 17-31. AWSC INTERSECTION METHODOLOGY

. Workshaets 1,2 -
Liser input

Workshee! 3
Saturation headway
adiustment

Workshest 4
Probability statas

Worksheet 4
Saturation headway

Departure headway
Difference <0.15s

Worksheet 5
Final by
Final dagiree of utihzatfon

Dalay and_ L0S

LEVEL-OF-SERVICE CRITERIA = °©

- The le_vel—‘of-ser\{ice criteria are given in Exhibit 17-22. The criteria for AWSC
intersections have different threshold values than do those for signalized intersections

primarily because drivers expect different levels of performance from distinct types

transportation facilities. The expectation is that a signalized intersection is designed to
carry higher traffic volumes than an AWSC intersection, Thus a higher level of controi

delay is acceptable at a signalized intersection for the same LOS

EXHIBIT 17-22. LEVEL-OF-SERVICE CRITERIA FOR AWSC INTERSECTIONS

of

Levsl of Service Control Delay (sAveh)

0-10

> 1015

> 15-25

-> 25-35

> 35-50
> 50

“wim OO m

17-41

Chapter 17 - Unsignalized Intarsections
Applications - AWSC Intersections
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2030 BUILDOUT CONDITIONS



2030 Base AM Conditions

1: Main St. & Theatre Dr. 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations s s iy ul s

Volume (veh/h) 10 40 0 10 40 350 0 10 20 410 0 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 11 43 0 11 43 380 0 11 22 446 0 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 424 43 332 511 43 337 321 234

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 424 43 332 511 43 337 321 234

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

tC, 2 stage ()

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 99 100 98 98 23 100 99

cM capacity (veh/h) 1119 1546 600 454 1018 580 582 798

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 54 435 33 457

Volume Left 11 11 0 446

Volume Right 0 380 22 11

cSH 1119 1546 1362 583

Volume to Capacity 001 001 002 0.78

Queue Length 95th (ft) 1 1 2 184

Control Delay (s) 1.7 03 101 298

Lane LOS A A B D

Approach Delay (s) 1.7 03 101 298

Approach LOS B D

Intersection Summary

Average Delay 14.5

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report

Page 1



2030 Base AM Conditions

2: Main St. & SB 101 Offramp 6/29/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy iy ul
Volume (veh/h) 0 240 230 130 360 0 0 0 0 310 0 40
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092
Hourly flow rate (vph) 0 261 250 141 391 0 0 0 0 337 0 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 391 511 1082 1060 386 1060 1185 391
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 391 511 1082 1060 386 1060 1185 391
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 100 86 100 100 100 0 100 93
cM capacity (veh/h) 1151 1039 161 191 655 179 161 651
Direction, Lane # EB1 WB1 SB1
Volume Total 511 533 380
Volume Left 0 141 337
Volume Right 250 0 43
cSH 1700 1039 195
Volume to Capacity 030 014 19
Queue Length 95th (ft) 0 12 706
Control Delay (s) 0.0 3.6 486.2
Lane LOS A F
Approach Delay (s) 0.0 3.6 486.2
Approach LOS F
Intersection Summary
Average Delay 131.2
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15

Baseline Synchro 7 - Report

Ryan Hayes Page 2



2030 Base AM Conditions

3: Main St. & NB 101 Onramp 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations iy Ts iy ul

Volume (veh/h) 220 330 0 0 300 160 190 0 160 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 239 359 0 0 326 174 207 0 174 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 500 359 1250 1337 359 1337 1250 413
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 500 359 1250 1337 359 1337 1250 413
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (s) 2.2 2.2 845 4.0 33 45 4.0 3.3
p0 queue free % 77 100 0 100 74 100 100 100
cM capacity (veh/h) 1049 1184 122 117 679 79 132 633
Direction, Lane # EB1 WB1 NB1
Volume Total 598 500 380
Volume Left 239 0 207
Volume Right 0 174 174
cSH 1049 1700 197
Volume to Capacity 023 029 193
Queue Length 95th (ft) 22 0 700
Control Delay (s) 5.4 0.0 4771
Lane LOS A F
Approach Delay (s) 5.4 0.0 4771
Approach LOS F
Intersection Summary
Average Delay 125.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
Baseline Synchro 7 - Report

Ryan Hayes Page 3



2030 Base AM Conditions

4: Main St. & Ramada Dr. 6/29/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts w ul

Volume (veh/h) 280 210 310 310 100 150

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 304 228 337 337 109 163

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 674 1342 505

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 674 1342 505

tC, single () 4.1 6.4 6.2

tC, 2 stage ()

tF (s) 2.2 35 33

p0 queue free % 66 1 71

cM capacity (veh/h) 903 110 561

Direction, Lane # EB1 WB1 SB1

Volume Total 533 674 272

Volume Left 304 0 109

Volume Right 0 337 163

cSH 903 1700 232

Volume to Capacity 034 040 117

Queue Length 95th (ft) 37 0 321

Control Delay (s) 8.1 0.0 1564

Lane LOS A F

Approach Delay (s) 8.1 0.0 1564

Approach LOS F

Intersection Summary

Average Delay 317

Intersection Capacity Utilization 77.4% ICU Level of Service

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
Page 4



2030 Base PM Conditions

1: Main St. & Theatre Dr. 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations s s iy ul s

Volume (veh/h) 10 50 0 10 40 520 0 10 20 540 0 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 54 0 11 43 565 0 11 22 587 0 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 609 54 435 707 54 440 424 326
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 609 54 435 707 54 440 424 326
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 99 99 100 97 98 0 100 98
cM capacity (veh/h) 955 1532 511 350 1004 492 508 708
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 65 620 33 598
Volume Left 11 11 0 587
Volume Right 0 565 22 11
cSH 955 1532 1050 494
Volume to Capacity 001 001 003 121
Queue Length 95th (ft) 1 1 2 569
Control Delay (s) 1.6 02 110 1379
Lane LOS A A B F
Approach Delay (s) 1.6 02 110 1379
Approach LOS B F
Intersection Summary
Average Delay 63.1
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
Baseline Synchro 7 - Report

Ryan Hayes Page 1



2030 Base PM Conditions

2: Main St. & SB 101 Offramp 6/29/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy iy ul
Volume (veh/h) 0 220 390 230 480 0 0 0 0 210 0 90
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092
Hourly flow rate (vph) 0 239 424 250 522 0 0 0 0 228 0 98
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 522 663 1522 1473 451 1473 1685 522
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 522 663 1522 1473 451 1473 1685 522
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 100 73 100 100 100 0 100 82
cM capacity (veh/h) 1029 912 62 91 602 81 67 549
Direction, Lane # EB1 WB1 SB1
Volume Total 663 772 326
Volume Left 0 250 228
Volume Right 424 0 98
cSH 1700 912 110
Volume to Capacity 039 027 298
Queue Length 95th (ft) 0 28 775
Control Delay (s) 0.0 6.2 974.8
Lane LOS A F
Approach Delay (s) 0.0 6.2 9748
Approach LOS F
Intersection Summary
Average Delay 183.2
Intersection Capacity Utilization 95.1% ICU Level of Service F
Analysis Period (min) 15

Baseline Synchro 7 - Report

Ryan Hayes Page 2



2030 Base PM Conditions

3: Main St. & NB 101 Onramp 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations iy Ts iy ul

Volume (veh/h) 60 370 0 0 350 440 360 10 150 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 65 402 0 0 380 478 391 11 163 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 859 402 1152 1391 402 1239 1152 620
vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 859 402 1152 1391 402 1239 1152 620
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (s) 2.2 2.2 845 4.0 33 45 4.0 3.3
p0 queue free % 92 100 0 92 75 100 100 100
cM capacity (veh/h) 770 1140 161 128 642 98 179 483
Direction, Lane # EB1 WB1 NB1
Volume Total 467 859 565
Volume Left 65 0 391
Volume Right 0 478 163
cSH 770 1700 205
Volume to Capacity 0.08 051 276
Queue Length 95th (ft) 7 0 1234
Control Delay (s) 2.4 0.0 8418
Lane LOS A F
Approach Delay (s) 2.4 0.0 8418
Approach LOS F
Intersection Summary
Average Delay 252.2
Intersection Capacity Utilization 97.5% ICU Level of Service F
Analysis Period (min) 15
Baseline Synchro 7 - Report

Ryan Hayes Page 3



2030 Base PM Conditions

4: Main St. & Ramada Dr. 6/29/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts w ul

Volume (veh/h) 290 230 400 110 210 390

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 315 250 435 120 228 424

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 554 1375 495

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 554 1375 495

tC, single () 4.1 6.4 6.2

tC, 2 stage ()

tF (s) 2.2 35 33

p0 queue free % 69 0 25

cM capacity (veh/h) 1001 108 569

Direction, Lane # EB1 WB1 SB1

Volume Total 565 554 652

Volume Left 315 0 228

Volume Right 0 120 424

cSH 1001 1700 232

Volume to Capacity 031 033 281

Queue Length 95th (ft) 34 0 1419

Control Delay (s) 7.4 0.0 856.5

Lane LOS A F

Approach Delay (s) 7.4 0.0 856.5

Approach LOS F

Intersection Summary

Average Delay 317.6

Intersection Capacity Utilization 77.5% ICU Level of Service

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
Page 4



APPENDIX D

LOSANALYSISWITH MITIGATION MEASURES:
2030 BUILDOUT CONDITIONS



Base 2030 PM Conditions - STM #1
1: Main St. & Theatre Dr.

6/29/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s iy ul s
Volume (veh/h) 10 30 0 10 40 530 0 0 10 550 0 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092
Hourly flow rate (vph) 11 33 0 11 43 576 0 0 11 598 0 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 620 33 418 696 33 413 408 332
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 620 33 418 696 33 413 408 332
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 99 99 100 100 99 0 100 98
cM capacity (veh/h) 946 1560 524 355 1032 531 519 703
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 43 630 11 609
Volume Left 11 11 0 598
Volume Right 0 576 11 11
cSH 946 1560 516 533
Volume to Capacity 001 001 002 114
Queue Length 95th (ft) 1 1 2 514
Control Delay (s) 2.3 02 121 1105
Lane LOS A A B F
Approach Delay (s) 2.3 02 121 1105
Approach LOS B F
Intersection Summary
Average Delay 52.3
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report

Page 1



Base 2030 PM Conditions - STM #1

2: Main St. & SB 101 Offramp 6/29/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy iy ul
Volume (veh/h) 0 220 370 230 530 0 0 0 0 160 0 50
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092
Hourly flow rate (vph) 0 239 402 250 576 0 0 0 0 174 0 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 576 641 1543 1516 440 1516 1717 576
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 576 641 1543 1516 440 1516 1717 576
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 100 73 100 100 100 0 100 89
cM capacity (veh/h) 983 929 65 86 611 76 65 511
Direction, Lane # EB1 WB1 SB1
Volume Total 641 826 228
Volume Left 0 250 174
Volume Right 402 0 54
cSH 1700 929 96
Volume to Capacity 038 027 238
Queue Length 95th (ft) 0 27 517
Control Delay (s) 0.0 6.0 7232
Lane LOS A F
Approach Delay (s) 0.0 6.0 7232
Approach LOS F
Intersection Summary
Average Delay 100.3
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15

Baseline Synchro 7 - Report

Ryan Hayes Page 2



Base 2030 PM Conditions - STM #1

3: Main St. & NB 101 Onramp 6/29/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy Ts iy ul
Sign Control Stop Stop Stop Stop
Volume (vph) 50 330 0 0 380 300 380 10 120 0 0 0
Peak Hour Factor 092 092 092 092 09 09 092 092 09 092 092 092
Hourly flow rate (vph) 54 359 0 0 413 326 413 11 130 0 0 0
Direction, Lane # EB1 WB1 NB1 NB2
Volume Total (vph) 413 739 424 130
Volume Left (vph) 54 0 413 0
Volume Right (vph) 0 326 0 130
Hadj (s) 008 -021 054 -0.65
Departure Headway (s) 6.9 6.5 7.9 6.7
Degree Utilization, x 080 133 093 024
Capacity (veh/h) 509 560 449 530
Control Delay (s) 317 1828 529 10.6
Approach Delay (s) 317 1828 430
Approach LOS D F E
Intersection Summary
Delay 100.8
HCM Level of Service F
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
Baseline Synchro 7 - Report
Ryan Hayes Page 3



Base 2030 PM Conditions - STM #1

4: Main St. & Ramada Dr. 6/29/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts w ul

Volume (veh/h) 210 240 390 80 140 290

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 228 261 424 87 152 315

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 511 1185 467

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 511 1185 467

tC, single () 4.1 6.4 6.2

tC, 2 stage ()

tF (s) 2.2 35 33

p0 queue free % 78 6 47

cM capacity (veh/h) 1049 163 593

Direction, Lane # EB1 WB1 SB1

Volume Total 489 511 467

Volume Left 228 0 152

Volume Right 0 87 315

cSH 1049 1700 379

Volume to Capacity 022 030 123

Queue Length 95th (ft) 21 0 497

Control Delay (s) 5.7 0.0 156.6

Lane LOS A F

Approach Delay (s) 5.7 0.0 156.6

Approach LOS F

Intersection Summary

Average Delay 51.8

Intersection Capacity Utilization 67.4% ICU Level of Service

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
Page 4



Base 2030 PM Conditions - SMT #2
1: Main St. & Theatre Dr.

6/29/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s iy ul s
Volume (veh/h) 10 30 0 10 40 530 0 0 10 550 0 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092
Hourly flow rate (vph) 11 33 0 11 43 576 0 0 11 598 0 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 620 33 418 696 33 413 408 332
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 620 33 418 696 33 413 408 332
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 99 99 100 100 99 0 100 98
cM capacity (veh/h) 946 1560 524 355 1032 531 519 703
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 43 630 11 609
Volume Left 11 11 0 598
Volume Right 0 576 11 11
cSH 946 1560 516 533
Volume to Capacity 001 001 002 114
Queue Length 95th (ft) 1 1 2 514
Control Delay (s) 2.3 02 121 1105
Lane LOS A A B F
Approach Delay (s) 2.3 02 121 1105
Approach LOS B F
Intersection Summary
Average Delay 52.3
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report

Page 1



Base 2030 PM Conditions - SMT #2

2: Main St. & SB 101 Offramp 6/29/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy iy ul
Sign Control Stop Stop Stop Stop
Volume (vph) 0 220 370 230 530 0 0 0 0 160 0 50
Peak Hour Factor 092 092 092 092 09 09 092 092 09 092 092 092
Hourly flow rate (vph) 0 239 402 250 576 0 0 0 0 174 0 54
Direction, Lane # EB1 WB1 SB1 SB2
Volume Total (vph) 641 826 174 54
Volume Left (vph) 0 250 174 0
Volume Right (vph) 402 0 0 54
Hadj (s) 029 015 058 -0.61
Departure Headway (s) 5.4 5.9 8.1 6.9
Degree Utilization, x 097 136 039 0.10
Capacity (veh/h) 656 609 437 509
Control Delay (s) 50.8 1915 151 9.5
Approach Delay (s) 508 1915 138
Approach LOS F F B
Intersection Summary
Delay 114.4
HCM Level of Service F
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
Baseline Synchro 7 - Report
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Base 2030 PM Conditions - SMT #2

3: Main St. & NB 101 Onramp 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations iy Ts iy ul

Volume (veh/h) 50 330 0 0 380 300 380 10 120 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 54 359 0 0 413 326 413 11 130 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 739 359 1043 1207 359 1114 1043 576

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 739 359 1043 1207 359 1114 1043 576

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

tC, 2 stage ()

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 94 100 0 94 81 100 100 100

cM capacity (veh/h) 863 1194 196 171 683 135 214 515

Direction, Lane # EB1 WB1 NB1

Volume Total 413 739 554

Volume Left 54 0 413

Volume Right 0 326 130

cSH 863 1700 236

Volume to Capacity 0.06 043 235

Queue Length 95th (ft) 5 0 1112

Control Delay (s) 1.9 0.0 6539

Lane LOS A F

Approach Delay (s) 1.9 0.0 6539

Approach LOS F

Intersection Summary

Average Delay 2129

Intersection Capacity Utilization 87.9% ICU Level of Service E

Analysis Period (min)

15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - SMT #2

4: Main St. & Ramada Dr. 6/29/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts w ul

Volume (veh/h) 210 240 390 80 140 290

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 228 261 424 87 152 315

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 511 1185 467

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 511 1185 467

tC, single () 4.1 6.4 6.2

tC, 2 stage ()

tF (s) 2.2 35 33

p0 queue free % 78 6 47

cM capacity (veh/h) 1049 163 593

Direction, Lane # EB1 WB1 SB1

Volume Total 489 511 467

Volume Left 228 0 152

Volume Right 0 87 315

cSH 1049 1700 379

Volume to Capacity 022 030 123

Queue Length 95th (ft) 21 0 497

Control Delay (s) 5.7 0.0 156.6

Lane LOS A F

Approach Delay (s) 5.7 0.0 156.6

Approach LOS F

Intersection Summary

Average Delay 51.8

Intersection Capacity Utilization 67.4% ICU Level of Service

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #3
1: Main St. & Theatre Dr.

6/29/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s iy ul s
Volume (veh/h) 10 30 0 10 40 530 0 0 10 550 0 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092
Hourly flow rate (vph) 11 33 0 11 43 576 0 0 11 598 0 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 620 33 418 696 33 413 408 332
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 620 33 418 696 33 413 408 332
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 99 99 100 100 99 0 100 98
cM capacity (veh/h) 946 1560 524 355 1032 531 519 703
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 43 630 11 609
Volume Left 11 11 0 598
Volume Right 0 576 11 11
cSH 946 1560 516 533
Volume to Capacity 001 001 002 114
Queue Length 95th (ft) 1 1 2 514
Control Delay (s) 2.3 02 121 1105
Lane LOS A A B F
Approach Delay (s) 2.3 02 121 1105
Approach LOS B F
Intersection Summary
Average Delay 52.3
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #3

2: Main St. & SB 101 Offramp 6/29/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy iy ul
Sign Control Stop Stop Stop Stop
Volume (vph) 0 220 370 230 530 0 0 0 0 160 0 50
Peak Hour Factor 092 092 092 092 09 09 092 092 09 092 092 092
Hourly flow rate (vph) 0 239 402 250 576 0 0 0 0 174 0 54
Direction, Lane # EB1 WB1 SB1 SB2
Volume Total (vph) 641 826 174 54
Volume Left (vph) 0 250 174 0
Volume Right (vph) 402 0 0 54
Hadj (s) 029 015 058 -0.61
Departure Headway (s) 5.4 5.9 8.1 6.9
Degree Utilization, x 097 136 039 0.10
Capacity (veh/h) 656 609 437 509
Control Delay (s) 50.8 1915 151 9.5
Approach Delay (s) 508 1915 138
Approach LOS F F B
Intersection Summary
Delay 114.4
HCM Level of Service F
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
Baseline Synchro 7 - Report
Ryan Hayes Page 2



Base 2030 PM Conditions - STM #3

3: Main St. & NB 101 Onramp 6/29/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy Ts iy ul
Sign Control Stop Stop Stop Stop
Volume (vph) 50 330 0 0 380 300 380 10 120 0 0 0
Peak Hour Factor 092 092 092 092 09 09 092 092 09 092 092 092
Hourly flow rate (vph) 54 359 0 0 413 326 413 11 130 0 0 0
Direction, Lane # EB1 WB1 NB1 NB2
Volume Total (vph) 413 739 424 130
Volume Left (vph) 54 0 413 0
Volume Right (vph) 0 326 0 130
Hadj (s) 008 -021 054 -0.65
Departure Headway (s) 6.9 6.5 7.9 6.7
Degree Utilization, x 080 133 093 024
Capacity (veh/h) 509 560 449 530
Control Delay (s) 317 1828 529 10.6
Approach Delay (s) 317 1828 430
Approach LOS D F E
Intersection Summary
Delay 100.8
HCM Level of Service F
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
Baseline Synchro 7 - Report
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Base 2030 PM Conditions - STM #3

4: Main St. & Ramada Dr. 6/29/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts w ul

Volume (veh/h) 210 240 390 80 140 290

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 228 261 424 87 152 315

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 511 1185 467

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 511 1185 467

tC, single () 4.1 6.4 6.2

tC, 2 stage ()

tF (s) 2.2 35 33

p0 queue free % 78 6 47

cM capacity (veh/h) 1049 163 593

Direction, Lane # EB1 WB1 SB1

Volume Total 489 511 467

Volume Left 228 0 152

Volume Right 0 87 315

cSH 1049 1700 379

Volume to Capacity 022 030 123

Queue Length 95th (ft) 21 0 497

Control Delay (s) 5.7 0.0 156.6

Lane LOS A F

Approach Delay (s) 5.7 0.0 156.6

Approach LOS F

Intersection Summary

Average Delay 51.8

Intersection Capacity Utilization 67.4% ICU Level of Service

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #4
1: Main St. & Theatre Dr.

6/29/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s iy ul s
Volume (veh/h) 10 30 0 10 40 530 0 0 10 550 0 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092
Hourly flow rate (vph) 11 33 0 11 43 576 0 0 11 598 0 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 542
pX, platoon unblocked
vC, conflicting volume 620 33 418 696 33 413 408 332
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 620 33 418 696 33 413 408 332
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (s) 2.2 2.2 35 4.0 33 35 4.0 33
p0 queue free % 99 99 100 100 99 0 100 98
cM capacity (veh/h) 946 1560 524 355 1032 531 519 703
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 43 630 11 609
Volume Left 11 11 0 598
Volume Right 0 576 11 11
cSH 946 1560 516 533
Volume to Capacity 001 001 002 114
Queue Length 95th (ft) 1 1 2 514
Control Delay (s) 2.3 02 121 1105
Lane LOS A A B F
Approach Delay (s) 2.3 02 121 1105
Approach LOS B F
Intersection Summary
Average Delay 52.3
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #4

2: Main St. & SB 101 Offramp 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations Ts iy iy ul

Volume (veh/h) 0 220 370 230 530 0 0 0 0 160 0 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 0 239 402 250 576 0 0 0 0 174 0 54

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft) 409

pX, platoon unblocked 0.90 0.90 090 090 090 090

vC, conflicting volume 576 641 1543 1516 440 1516 1717 576

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 471 641 1548 1518 440 1518 1742 471

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

tC, 2 stage ()

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 100 73 100 100 100 0 100 90

cM capacity (veh/h) 965 929 58 77 611 68 56 527

Direction, Lane # EB1 WB1 SB1

Volume Total 641 826 228

Volume Left 0 250 174

Volume Right 402 0 54

cSH 1700 929 86

Volume to Capacity 038 027 265

Queue Length 95th (ft) 0 27 542

Control Delay (s) 0.0 6.0 8494

Lane LOS A F

Approach Delay (s) 0.0 6.0 8494

Approach LOS F

Intersection Summary

Average Delay 117.3

Intersection Capacity Utilization 93.8% ICU Level of Service F

Analysis Period (min)

15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #4

3: Main St. & NB 101 Onramp 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations iy Ts iy ul

Volume (vph) 50 330 0 0 380 300 380 10 120 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 15 16 16 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 100 1.00

Frt 1.00 0.94 100 085

Flt Protected 0.99 1.00 095 1.00

Satd. Flow (prot) 2016 1966 1759 1568

Flt Permitted 0.79 1.00 095 1.00

Satd. Flow (perm) 1599 1966 1759 1568

Peak-hour factor, PHF 092 092 092 092 092 09 092 092 09 092 092 092

Adj. Flow (vph) 54 359 0 0 413 326 413 11 130 0 0 0

RTOR Reduction (vph) 0 0 0 0 54 0 0 0 68 0 0 0

Lane Group Flow (vph) 0 413 0 0 685 0 0 424 62 0 0 0

Heavy Vehicles (%) 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%

Turn Type Perm Split Perm

Protected Phases 2 2 6 6

Permitted Phases 2 6

Actuated Green, G (5) 27.1 27.1 149 149

Effective Green, g (s) 27.1 27.1 149 149

Actuated g/C Ratio 0.54 0.54 030 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension () 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 867 1066 524 467

v/s Ratio Prot c0.35 c0.24

v/s Ratio Perm 0.26 0.04

vic Ratio 0.48 0.64 081 0.13

Uniform Delay, d1 7.1 8.0 162 128

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 3.0 9.0 0.1

Delay (s) 8.9 11.0 252 130

Level of Service A B C B

Approach Delay (s) 8.9 11.0 22.3 0.0

Approach LOS A B C A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 87.9% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #4

4: Main St. & Ramada Dr. 6/29/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts w ul

Volume (veh/h) 210 240 390 80 140 290

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 228 261 424 87 152 315

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None  None

Median storage veh)

Upstream signal (ft) 110

pX, platoon unblocked 0.88

vC, conflicting volume 511 1185 467

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 511 1144 467

tC, single () 4.1 6.4 6.2

tC, 2 stage ()

tF (s) 2.2 35 33

p0 queue free % 78 0 47

cM capacity (veh/h) 1049 152 593

Direction, Lane # EB1 WB1 SB1

Volume Total 489 511 467

Volume Left 228 0 152

Volume Right 0 87 315

cSH 1049 1700 352

Volume to Capacity 022 030 133

Queue Length 95th (ft) 21 0 558

Control Delay (s) 5.7 0.0 196.8

Lane LOS A F

Approach Delay (s) 5.7 0.0 196.8

Approach LOS F

Intersection Summary

Average Delay 64.6

Intersection Capacity Utilization 67.4% ICU Level of Service

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report

Page 3



Base 2030 PM Conditions - STM #5

1: Main St. & Theatre Dr. 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations s s iy ul s

Volume (veh/h) 10 30 0 10 40 530 0 0 10 550 0 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 11 33 0 11 43 576 0 0 11 598 0 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft) 133

pX, platoon unblocked 0.83 0.83 0.83 083 083 083

vC, conflicting volume 620 33 418 696 33 413 408 332

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 442 33 200 533 33 194 187 96

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

tC, 2 stage ()

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 99 100 100 99 3 100 99

cM capacity (veh/h) 917 1560 608 366 1032 616 573 793

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 43 630 11 609

Volume Left 11 11 0 598

Volume Right 0 576 11 11

cSH 917 1560 516 619

Volume to Capacity 0.01 001 002 098

Queue Length 95th (ft) 1 1 2 362

Control Delay (s) 2.3 02 121 581

Lane LOS A A B F

Approach Delay (s) 2.3 02 121 581

Approach LOS B F

Intersection Summary

Average Delay 27.6

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #5

2: Main St. & SB 101 Offramp 6/29/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy iy ul
Volume (vph) 0 220 370 230 530 0 0 0 0 160 0 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 16 16 16 15 15 15 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 1.00
Frt 0.92 1.00 100 085
Flt Protected 1.00 0.99 095 1.00
Satd. Flow (prot) 1877 1961 1719 1538
Flt Permitted 1.00 0.60 095 1.00
Satd. Flow (perm) 1877 1190 1719 1538
Peak-hour factor, PHF 092 092 092 092 092 09 092 092 09 092 092 092
Adj. Flow (vph) 0 239 402 250 576 0 0 0 0 174 0 54
RTOR Reduction (vph) 0 62 0 0 0 0 0 0 0 0 0 38
Lane Group Flow (vph) 0 579 0 0 826 0 0 0 0 0 174 16
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Perm Split Perm
Protected Phases 2 2 6 6
Permitted Phases 2 6
Actuated Green, G (5) 64.1 64.1 131 131
Effective Green, g (s) 64.1 64.1 131 131
Actuated g/C Ratio 0.75 0.75 015 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension () 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1412 895 264 236
v/s Ratio Prot 0.31 c0.10
v/s Ratio Perm c0.69 0.01
vic Ratio 0.41 0.92 066  0.07
Uniform Delay, d1 3.8 8.5 339 308
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 14.7 5.8 0.1
Delay (s) 4.0 23.3 398 309
Level of Service A C D C
Approach Delay (s) 4.0 233 0.0 37.7
Approach LOS A C A D
Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 85.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
Ryan Hayes Page 1



Base 2030 PM Conditions - STM #5

3: Main St. & NB 101 Onramp 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations iy Ts iy ul

Volume (veh/h) 50 330 0 0 380 300 380 10 120 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 54 359 0 0 413 326 413 11 130 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft) 409

pX, platoon unblocked

vC, conflicting volume 739 359 1043 1207 359 1114 1043 576

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 739 359 1043 1207 359 1114 1043 576

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

tC, 2 stage ()

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 94 100 0 94 81 100 100 100

cM capacity (veh/h) 863 1194 196 171 683 135 214 515

Direction, Lane # EB1 WB1 NB1

Volume Total 413 739 554

Volume Left 54 0 413

Volume Right 0 326 130

cSH 863 1700 236

Volume to Capacity 0.06 043 235

Queue Length 95th (ft) 5 0 1112

Control Delay (s) 1.9 0.0 6539

Lane LOS A F

Approach Delay (s) 1.9 0.0 6539

Approach LOS F

Intersection Summary

Average Delay 2129

Intersection Capacity Utilization 87.9% ICU Level of Service E

Analysis Period (min)

15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #5

4: Main St. & Ramada Dr. 6/29/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts w ul

Volume (veh/h) 210 240 390 80 140 290

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 228 261 424 87 152 315

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None  None

Median storage veh)

Upstream signal (ft) 519

pX, platoon unblocked

vC, conflicting volume 511 1185 467

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 511 1185 467

tC, single () 4.1 6.4 6.2

tC, 2 stage ()

tF (s) 2.2 35 33

p0 queue free % 78 6 47

cM capacity (veh/h) 1049 163 593

Direction, Lane # EB1 WB1 SB1

Volume Total 489 511 467

Volume Left 228 0 152

Volume Right 0 87 315

cSH 1049 1700 379

Volume to Capacity 022 030 123

Queue Length 95th (ft) 21 0 497

Control Delay (s) 5.7 0.0 156.6

Lane LOS A F

Approach Delay (s) 5.7 0.0 156.6

Approach LOS F

Intersection Summary

Average Delay 51.8

Intersection Capacity Utilization 67.4% ICU Level of Service

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #6

1: Main St. & Theatre Dr. 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations s s iy ul s

Volume (veh/h) 10 30 0 10 40 530 0 0 10 550 0 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 11 33 0 11 43 576 0 0 11 598 0 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft) 133

pX, platoon unblocked 0.84 0.84 084 084 084 084

vC, conflicting volume 620 33 418 696 33 413 408 332

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 449 33 209 540 33 202 196 105

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

tC, 2 stage ()

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 99 100 100 99 2 100 99

cM capacity (veh/h) 918 1560 604 365 1032 612 571 788

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 43 630 11 609

Volume Left 11 11 0 598

Volume Right 0 576 11 11

cSH 918 1560 516 615

Volume to Capacity 0.01 001 002 099

Queue Length 95th (ft) 1 1 2 369

Control Delay (s) 2.3 02 121 598

Lane LOS A A B F

Approach Delay (s) 2.3 02 121 598

Approach LOS B F

Intersection Summary

Average Delay 284

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #6

2: Main St. & SB 101 Offramp 6/29/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy iy ul
Volume (vph) 0 220 370 230 530 0 0 0 0 160 0 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 16 16 16 15 15 15 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 1.00
Frt 0.92 1.00 100 085
Flt Protected 1.00 0.99 095 1.00
Satd. Flow (prot) 1877 1961 1719 1538
Flt Permitted 1.00 0.60 095 1.00
Satd. Flow (perm) 1877 1191 1719 1538
Peak-hour factor, PHF 092 092 092 092 092 09 092 092 09 092 092 092
Adj. Flow (vph) 0 239 402 250 576 0 0 0 0 174 0 54
RTOR Reduction (vph) 0 60 0 0 0 0 0 0 0 0 0 38
Lane Group Flow (vph) 0 581 0 0 826 0 0 0 0 0 174 16
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Perm Split Perm
Protected Phases 2 2 6 6
Permitted Phases 2 6
Actuated Green, G (5) 68.5 68.5 135 135
Effective Green, g (s) 68.5 68.5 135 135
Actuated g/C Ratio 0.76 0.76 015 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension () 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1429 906 258 231
v/s Ratio Prot 0.31 c0.10
v/s Ratio Perm c0.69 0.01
vic Ratio 0.41 0.91 0.67  0.07
Uniform Delay, d1 3.7 8.4 36.2 328
Progression Factor 1.00 2.16 1.00 1.00
Incremental Delay, d2 0.9 12.2 6.8 0.1
Delay (s) 4.6 30.3 430 330
Level of Service A C D C
Approach Delay (s) 4.6 30.3 0.0 40.6
Approach LOS A C A D
Intersection Summary
HCM Average Control Delay 21.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
Ryan Hayes Page 1



Base 2030 PM Conditions - STM #6

3: Main St. & NB 101 Onramp 6/29/2011
A ey ¢ ANt 2 M4

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

Lane Configurations iy Ts iy ul

Volume (vph) 50 330 0 0 380 300 380 10 120 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 15 15 15 16 16 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 100 1.00

Frt 1.00 0.94 100 085

Flt Protected 0.99 1.00 095 1.00

Satd. Flow (prot) 2016 1966 1759 1568

Flt Permitted 0.79 1.00 095 1.00

Satd. Flow (perm) 1597 1966 1759 1568

Peak-hour factor, PHF 092 092 092 092 092 09 092 092 09 092 092 092

Adj. Flow (vph) 54 359 0 0 413 326 413 11 130 0 0 0

RTOR Reduction (vph) 0 0 0 0 27 0 0 0 41 0 0 0

Lane Group Flow (vph) 0 413 0 0 712 0 0 424 89 0 0 0

Heavy Vehicles (%) 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%

Turn Type Perm Split Perm

Protected Phases 2 2 6 6

Permitted Phases 2 6

Actuated Green, G (5) 55.1 55.1 269 269

Effective Green, g (s) 55.1 55.1 269 269

Actuated g/C Ratio 0.61 0.61 030 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension () 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 978 1204 526 469

v/s Ratio Prot c0.36 c0.24

v/s Ratio Perm 0.26 0.06

vic Ratio 0.42 0.59 081 0.9

Uniform Delay, d1 9.1 10.6 29.1 235

Progression Factor 0.95 1.00 1.00 1.00

Incremental Delay, d2 1.2 2.1 8.8 0.2

Delay (s) 9.8 12.7 379 237

Level of Service A B D C

Approach Delay (s) 9.8 12.7 34.6 0.0

Approach LOS A B C A

Intersection Summary

HCM Average Control Delay 19.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 87.9% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Baseline
Ryan Hayes

Synchro 7 - Report
Page 2



Base 2030 PM Conditions - STM #6

4: Main St. & Ramada Dr. 6/29/2011
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts w ul

Volume (veh/h) 210 240 390 80 140 290

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 228 261 424 87 152 315

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None  None

Median storage veh)

Upstream signal (ft) 110

pX, platoon unblocked 0.90

vC, conflicting volume 511 1185 467

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 511 1150 467

tC, single () 4.1 6.4 6.2

tC, 2 stage ()

tF (s) 2.2 35 33

p0 queue free % 78 1 47

cM capacity (veh/h) 1049 154 593

Direction, Lane # EB1 WB1 SB1

Volume Total 489 511 467

Volume Left 228 0 152

Volume Right 0 87 315

cSH 1049 1700 362

Volume to Capacity 022 030 129

Queue Length 95th (ft) 21 0 534

Control Delay (s) 5.7 0.0 180.3

Lane LOS A F

Approach Delay (s) 5.7 0.0 180.3

Approach LOS F

Intersection Summary

Average Delay 59.3

Intersection Capacity Utilization 67.4% ICU Level of Service

Analysis Period (min) 15

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions - STM #7

1: Main St. & Theatre Dr. 7/1/2011
A ey ¢ ANt 2 M4

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

Lane Configurations s s iy ul s

Volume (vph) 10 50 0 10 40 520 0 10 20 540 0 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 10 10 16 16 16 13 13 13 13 13 13

Total Lost time (s) 6.5 6.5 6.5 6.5 6.5

Lane Util. Factor 1.00 1.00 100 1.00 1.00

Frt 1.00 0.88 100 085 1.00

Flt Protected 0.99 1.00 100 1.00 0.95

Satd. Flow (prot) 1675 1796 1870 1589 1778

Flt Permitted 0.99 1.00 100 1.00 0.95

Satd. Flow (perm) 1675 1796 1870 1589 1778

Peak-hour factor, PHF 092 092 092 092 092 09 092 092 09 092 092 092

Adj. Flow (vph) 11 54 0 11 43 565 0 11 22 587 0 11

RTOR Reduction (vph) 0 0 0 0 319 0 0 0 20 0 1 0

Lane Group Flow (vph) 0 65 0 0 300 0 0 11 2 0 597 0

Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Turn Type Split Split Split Perm  Split

Protected Phases 2 2 8 8 6 6 4 4

Permitted Phases 6

Actuated Green, G (5) 8.8 34.2 9.5 9.5 415

Effective Green, g (s) 8.8 34.2 9.5 9.5 415

Actuated g/C Ratio 0.07 0.29 0.08 0.08 0.35

Clearance Time (s) 6.5 6.5 6.5 6.5 6.5

Vehicle Extension () 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 123 512 148 126 615

v/s Ratio Prot c0.04 c0.17 c0.01 c0.34

v/s Ratio Perm 0.00

vic Ratio 0.53 0.59 007 0.1 0.97

Uniform Delay, d1 53.6 36.8 512 509 38.7

Progression Factor 1.00 0.38 1.00 1.00 1.00

Incremental Delay, d2 4.1 0.4 0.2 0.0 29.0

Delay (s) 57.7 14.4 514 510 67.7

Level of Service E B D D E

Approach Delay (s) 57.7 14.4 51.1 67.7

Approach LOS E B D E

Intersection Summary

HCM Average Control Delay 41.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 26.0

Intersection Capacity Utilization 83.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Baseline
Ryan Hayes

Synchro 7 - Report
Page 1



Base 2030 PM Conditions - STM #7

2: Main St. & SB 101 Offramp 7/1/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy iy ul
Volume (vph) 0 220 390 230 480 0 0 0 0 210 0 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 16 16 16 15 15 15 12 12 12 12 12 12
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 100 1.00
Frt 0.91 1.00 100 085
Flt Protected 1.00 0.98 095 1.00
Satd. Flow (prot) 1874 1959 1719 1538
Flt Permitted 1.00 0.65 095 1.00
Satd. Flow (perm) 1874 1284 1719 1538
Peak-hour factor, PHF 092 092 092 092 092 09 092 092 09 092 092 092
Adj. Flow (vph) 0 239 424 250 522 0 0 0 0 228 0 98
RTOR Reduction (vph) 0 47 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 616 0 0 772 0 0 0 0 0 228 59
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Perm Split Perm
Protected Phases 4 8 6 6
Permitted Phases 8 8 8 6
Actuated Green, G (5) 75.7 34.2 9.5 9.5
Effective Green, g (s) 75.7 34.2 9.5 9.5
Actuated g/C Ratio 0.63 0.29 0.08 0.08
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension () 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1182 366 136 122
v/s Ratio Prot c0.18 c0.13
v/s Ratio Perm 0.15 c0.60 0.04
vic Ratio 0.52 211 168  0.49
Uniform Delay, d1 12.2 42.9 55.2 529
Progression Factor 1.09 0.92 1.00 1.00
Incremental Delay, d2 0.2 500.0 334.3 3.0
Delay (s) 13.4 539.5 3895 559
Level of Service B F F E
Approach Delay (s) 13.4 539.5 0.0 289.3
Approach LOS B F A F
Intersection Summary
HCM Average Control Delay 295.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.29
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 34.8
Intersection Capacity Utilization 101.4% ICU Level of Service G
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
Ryan Hayes Page 2



Base 2030 PM Conditions - STM #7

3: Main St. & Ramada Dr. 7/1/2011
R N N
Movement EBL2 EBL EBT WBT WBR WBR2 NBL NBT NBR NBR2 SWL2 SWL
Lane Configurations iy Ts iy o w
Volume (vph) 60 150 220 280 120 110 360 10 105 45 210 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 15 12 15 16 16 12 12 12 12 12 12 12
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 100 0.94 100 085 1.00
Flt Protected 098  1.00 095 1.00 0.95
Satd. Flow (prot) 1943 1943 1727 1568 1752
Flt Permitted 098  1.00 095 1.00 0.95
Satd. Flow (perm) 1943 1943 1727 1568 1752
Peak-hour factor, PHF 092 092 092 092 092 09 092 092 09 092 092 092
Adj. Flow (vph) 65 163 239 304 130 120 391 11 114 49 228 0
RTOR Reduction (vph) 0 0 0 9 0 0 0 0 12 0 0 0
Lane Group Flow (vph) 0 0 467 545 0 0 0 402 151 0 0 228
Heavy Vehicles (%) 5% 5% 5% 5% 3% 3% 5% 3% 3% 3% 3% 3%
Turn Type Split  Split Split Perm Split
Protected Phases 2 2 2 4 6 6 8 8
Permitted Phases 6
Actuated Green, G (5) 235 3717 213 213 11.5
Effective Green, g (s) 235 377 21.3 213 11.5
Actuated g/C Ratio 020 031 0.18 0.18 0.10
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 381 610 307 278 168
v/s Ratio Prot c0.24 c0.28 c0.23 0.13
v/s Ratio Perm 0.10
vic Ratio 123  0.89 131 054 1.36
Uniform Delay, d1 482  39.2 494 449 54.2
Progression Factor 0.99 1.00 1.00 1.00 1.00
Incremental Delay, d2 103.8 154 160.7 2.2 194.4
Delay (s) 151.7 547 2101 471 248.6
Level of Service F D F D F
Approach Delay (s) 151.7 547 163.1 404.1
Approach LOS F D F F
Intersection Summary
HCM Average Control Delay 204.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 118.3% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group

Baseline
Ryan Hayes

Synchro 7 - Report
Page 3



Base 2030 PM Conditions - STM #7

3: Main St. & Ramada Dr. 7/1/2011
< Y

Movement SWR SWR2

Lane®onfigurations o

Volume (vph) 70 320

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 6.5

Lane Util. Factor 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1563

FIt Permitted 1.00

Satd. Flow (perm) 1563

Peak-hour factor, PHF 092 092

Adj. Flow (vph) 76 348

RTOR Reduction (vph) 137 0

Lane Group Flow (vph) 287 0

Heavy Vehicles (%) 5% 3%

Turn Type Perm

Protected Phases

Permitted Phases 8

Actuated Green, G (5) 11.5

Effective Green, g (s) 11.5

Actuated g/C Ratio 0.10

Clearance Time (s) 6.5

Vehicle Extension () 3.0

Lane Grp Cap (vph) 150

v/s Ratio Prot

v/s Ratio Perm c0.18

v/c Ratio 191

Uniform Delay, d1 54.2

Progression Factor 1.00

Incremental Delay, d2 4335

Delay (s) 487.7

Level of Service F

Approach Delay (s)

Approach LOS

Intersection Summary

Baseline
Ryan Hayes

Synchro 7 - Report
Page 4



Base 2030 PM Conditions- STM #8

1: Main St. & Theatre Dr. 7/1/2011
A ey ¢ ANt 2 M4

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

Lane Configurations s s iy ul s

Volume (veh/h) 10 50 0 10 40 520 0 10 20 540 0 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 11 54 0 11 43 565 0 11 22 587 0 11

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft) 133

pX, platoon unblocked 0.86 0.86 0.86 086 086 0.86

vC, conflicting volume 609 54 435 707 54 440 424 326

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 461 54 258 575 54 264 245 131

tC, single (s) 4.1 4.1 7.2 6.6 6.2 7.2 6.6 6.2

tC, 2 stage ()

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 99 100 97 98 0 100 99

cM capacity (veh/h) 930 1532 574 357 1004 551 549 781

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 65 620 33 598

Volume Left 11 11 0 587

Volume Right 0 565 22 11

cSH 930 1532 1072 554

Volume to Capacity 001 001 003 1.08

Queue Length 95th (ft) 1 1 2 448

Control Delay (s) 1.6 02 109 880

Lane LOS A A B F

Approach Delay (s) 1.6 02 109 880

Approach LOS B F

Intersection Summary

Average Delay 40.4

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min)

15

Baseline
Ryan Hayes

Synchro 7 - Report

Page 1



Base 2030 PM Conditions- STM #8

2: Main St. & SB 101 Offramp 7/1/2011
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Ts iy iy ul
Volume (vph) 0 220 390 230 480 0 0 0 0 210 0 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 16 16 16 15 15 15 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 100 1.00
Frt 0.91 1.00 100 085
Flt Protected 1.00 0.98 095 1.00
Satd. Flow (prot) 1874 1959 1719 1538
Flt Permitted 1.00 0.57 095 1.00
Satd. Flow (perm) 1874 1132 1719 1538
Peak-hour factor, PHF 092 092 092 092 092 09 092 092 09 092 092 092
Adj. Flow (vph) 0 239 424 250 522 0 0 0 0 228 0 98
RTOR Reduction (vph) 0 64 0 0 0 0 0 0 0 0 0 46
Lane Group Flow (vph) 0 599 0 0 772 0 0 0 0 0 228 52
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Perm Split Perm
Protected Phases 4 8 2 2
Permitted Phases 8 2
Actuated Green, G (5) 76.0 76.0 140 140
Effective Green, g (s) 76.0 76.0 140 140
Actuated g/C Ratio 0.76 0.76 014 014
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension () 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1424 860 241 215
v/s Ratio Prot 0.32 c0.13
v/s Ratio Perm c0.68 0.03
vic Ratio 0.42 0.90 095 0.24
Uniform Delay, d1 4.2 9.1 426 383
Progression Factor 1.00 1.12 1.00 1.00
Incremental Delay, d2 0.9 1.6 42.8 0.6
Delay (s) 5.1 11.8 855  38.8
Level of Service A B F D
Approach Delay (s) 5.1 11.8 0.0 714
Approach LOS A B A E
Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 97.6% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
Ryan Hayes Page 1



Base 2030 PM Conditions- STM #8

3: Main St. & Ramada Dr. 7/1/2011
R N N
Movement EBL2 EBL EBT WBT WBR WBR2 NBL NBT NBR NBR2 SWL2 SWL
Lane Configurations iy Ts iy o w
Volume (vph) 60 150 220 280 120 110 360 10 105 45 210 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 15 12 15 16 16 12 12 12 12 12 12 12
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 100 0.94 100 085 1.00
Flt Protected 098  1.00 095 1.00 0.95
Satd. Flow (prot) 1943 1943 1727 1568 1752
Flt Permitted 098  1.00 095 1.00 0.95
Satd. Flow (perm) 1943 1943 1727 1568 1752
Peak-hour factor, PHF 092 092 092 092 092 09 092 092 09 092 092 092
Adj. Flow (vph) 65 163 239 304 130 120 391 11 114 49 228 0
RTOR Reduction (vph) 0 0 0 10 0 0 0 0 15 0 0 0
Lane Group Flow (vph) 0 0 467 544 0 0 0 402 148 0 0 228
Heavy Vehicles (%) 5% 5% 5% 5% 3% 3% 5% 3% 3% 3% 3% 3%
Turn Type Split  Split Split Prot Split
Protected Phases 2 2 2 8 6 6 6 4 4
Permitted Phases
Actuated Green, G (5) 205 235 185 185 11.5
Effective Green, g (s) 205 235 185 185 11.5
Actuated g/C Ratio 020 0.24 0.18 0.18 0.12
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 398 457 319 290 201
v/s Ratio Prot c0.24 c0.28 c0.23  0.09 0.13
v/s Ratio Perm
vic Ratio 117 119 126 051 1.13
Uniform Delay, d1 398 382 408  36.7 44.2
Progression Factor 0.63 1.00 1.00 1.00 1.00
Incremental Delay, d2 95.8 105.7 139.9 14 104.3
Delay (s) 121.0 1439 180.7  38.1 148.5
Level of Service F F F D F
Approach Delay (s) 121.0 143.9 139.6 228.4
Approach LOS F F F F
Intersection Summary
HCM Average Control Delay 162.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 118.3% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group

Baseline
Ryan Hayes

Synchro 7 - Report
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Base 2030 PM Conditions- STM #8

3: Main St. & Ramada Dr. 7/1/2011
< Y

Movement SWR SWR2

Lane®onfigurations o

Volume (vph) 70 320

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 6.5

Lane Util. Factor 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1563

FIt Permitted 1.00

Satd. Flow (perm) 1563

Peak-hour factor, PHF 092 092

Adj. Flow (vph) 76 348

RTOR Reduction (vph) 165 0

Lane Group Flow (vph) 259 0

Heavy Vehicles (%) 5% 3%

Turn Type Prot

Protected Phases 4

Permitted Phases

Actuated Green, G (5) 11.5

Effective Green, g (s) 11.5

Actuated g/C Ratio 0.12

Clearance Time (s) 6.5

Vehicle Extension () 3.0

Lane Grp Cap (vph) 180

v/s Ratio Prot c0.17

v/s Ratio Perm

v/c Ratio 1.44

Uniform Delay, d1 44.2

Progression Factor 1.00

Incremental Delay, d2 227.0

Delay (s) 271.3

Level of Service F

Approach Delay (s)

Approach LOS

Intersection Summary

Baseline
Ryan Hayes

Synchro 7 - Report
Page 3



APPENDIX E

SIGNALIZED INTERSECTION CAPACITY
ANALYSIS(ILV) SHEETS
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APPENDIX F

QUEUING ANALYSIS:
2030 BUILDOUT CONDITIONS



Queuing and Blocking Report
2030 Base AM 6/29/2011

Intersection: 1: Main St. & Theatre Dr.

Movement EB NB NB SB
Directions Served LTR LT R LR
Maximum Queue (ft) 47 26 69 374
Average Queue (ft) 5 2 22 117
95th Queue (ft) 27 13 56 262
Link Distance (ft) 805 690 894
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 50

Storage Blk Time (%) 1

Queuing Penalty (veh) 0

Intersection: 2: Main St. & SB 101 Offramp

Movement EB WB SB SB
Directions Served TR LT LT R
Maximum Queue (ft) 49 209 1098 75
Average Queue (ft) 29 55 1069 49
95th Queue (ft) 61 158 1088 106
Link Distance (ft) 42 334 1046

Upstream Blk Time (%) 7 82

Queuing Penalty (veh) 33 0

Storage Bay Dist (ft) 50
Storage Blk Time (%) 95 1
Queuing Penalty (veh) 38 4

Intersection: 3: Main St. & NB 101 Onramp

Movement EB WB NB NB
Directions Served LT TR LT R
Maximum Queue (ft) 356 35 1022 75
Average Queue (ft) 303 10 1000 72
95th Queue (ft) 395 32 1018 82
Link Distance (ft) 334 24 983

Upstream Blk Time (%) 12 1 92

Queuing Penalty (veh) 66 4 0

Storage Bay Dist (ft) 50
Storage Blk Time (%) 13 99
Queuing Penalty (veh) 21 188

SimTraffic Report
Ryan Hayes Page 1



Queuing and Blocking Report

2030 Base AM 6/29/2011
Intersection: 4: Main St. & Ramada Dr.
Movement EB WB SB SB
Directions Served LT TR L R
Maximum Queue (ft) 80 91 1206 75
Average Queue (ft) 43 24 1080 58
95th Queue (ft) 65 73 1373 107
Link Distance (ft) 24 1005 1154
Upstream Blk Time (%) 51 44
Queuing Penalty (veh) 251 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 92 13
Queuing Penalty (veh) 138 13
Zone Summary
Zone wide Queuing Penalty: 756
SimTraffic Report

Ryan Hayes
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Queuing and Blocking Report

2030 Base PM 6/29/2011
Intersection: 1: Main St. & Theatre Dr.
Movement EB NB NB SB
Directions Served LTR LT R LR
Maximum Queue (ft) 48 47 29 799
Average Queue (ft) 8 11 15 262
95th Queue (ft) 37 36 38 594
Link Distance (ft) 805 690 894
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 1
Queuing Penalty (veh) 0
Intersection: 2: Main St. & SB 101 Offramp
Movement EB WB SB SB
Directions Served TR LT LT R
Maximum Queue (ft) 64 339 1068 75
Average Queue (ft) 28 78 905 65
95th Queue (ft) 69 217 1275 107
Link Distance (ft) 42 334 1046
Upstream Blk Time (%) 9 1 37
Queuing Penalty (veh) 53 7 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 91 4
Queuing Penalty (veh) 82 8
Intersection: 3: Main St. & NB 101 Onramp
Movement EB WB NB NB
Directions Served LT TR LT R
Maximum Queue (ft) 344 36 1017 75
Average Queue (ft) 309 6 999 64
95th Queue (ft) 436 27 1017 78
Link Distance (ft) 334 24 983
Upstream Blk Time (%) 13 1 96
Queuing Penalty (veh) 55 5 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 12 91
Queuing Penalty (veh) 19 338
SimTraffic Report
Ryan Hayes Page 1



Queuing and Blocking Report

2030 Base PM 6/29/2011
Intersection: 4: Main St. & Ramada Dr.
Movement EB WB SB SB
Directions Served LT TR L R
Maximum Queue (ft) 68 53 1201 75
Average Queue (ft) 40 17 1171 45
95th Queue (ft) 62 47 1192 105
Link Distance (ft) 24 1005 1154
Upstream Blk Time (%) 44 94
Queuing Penalty (veh) 229 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 93 11
Queuing Penalty (veh) 361 24
Zone Summary
Zone wide Queuing Penalty: 1180
SimTraffic Report

Ryan Hayes

Page 2



APPENDIX G

QUEUING WITH MITIGATION MEASURES:
2030 BUILDOUT CONDITIONS



Queuing and Blocking Report

2030 Base PM STM #1 6/29/2011
Intersection: 1: Main St. & Theatre Dr.
Movement EB WB NB SB
Directions Served LTR LTR R LR
Maximum Queue (ft) 38 19 29 193
Average Queue (ft) 4 1 2 105
95th Queue (ft) 22 9 14 173
Link Distance (ft) 628 44 444
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 2: Main St. & SB 101 Offramp
Movement EB WB SB SB
Directions Served TR LT LT R
Maximum Queue (ft) 44 341 646 75
Average Queue (ft) 7 218 638 15
95th Queue (ft) 29 389 651 64
Link Distance (ft) 44 333 631
Upstream Blk Time (%) 0 7 98
Queuing Penalty (veh) 0 53 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 99 0
Queuing Penalty (veh) 50 0
Intersection: 3: Main St. & NB 101 Onramp
Movement EB WB NB NB
Directions Served LT TR LT R
Maximum Queue (ft) 103 51 344 75
Average Queue (ft) 52 34 134 63
95th Queue (ft) 93 43 288 92
Link Distance (ft) 333 25 973
Upstream Blk Time (%) 22
Queuing Penalty (veh) 148
Storage Bay Dist (ft) 50
Storage Blk Time (%) 37 4
Queuing Penalty (veh) 44 16
SimTraffic Report
Ryan Hayes Page 1



Queuing and Blocking Report

2030 Base PM STM #1 6/29/2011
Intersection: 4: Main St. & Ramada Dr.
Movement EB WB SB SB
Directions Served LT TR L R
Maximum Queue (ft) 31 803 833 75
Average Queue (ft) 27 701 801 74
95th Queue (ft) 44 878 827 79
Link Distance (ft) 25 788 794
Upstream Blk Time (%) 5 29 95
Queuing Penalty (veh) 21 0 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 7 99
Queuing Penalty (veh) 19 138
Zone Summary
Zone wide Queuing Penalty: 491
SimTraffic Report

Ryan Hayes

Page 2



Queuing and Blocking Report

2030 Base PM STM #2 6/29/2011
Intersection: 1: Main St. & Theatre Dr.
Movement EB WB NB SB
Directions Served LTR LTR R LR
Maximum Queue (ft) 206 8 30 479
Average Queue (ft) 45 1 2 462
95th Queue (ft) 165 4 14 475
Link Distance (ft) 538 41 443
Upstream Blk Time (%) 74
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 50
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 2: Main St. & SB 101 Offramp
Movement EB WB SB SB
Directions Served TR LT LT R
Maximum Queue (ft) 58 346 53 60
Average Queue (ft) 54 311 43 36
95th Queue (ft) 63 359 61 66
Link Distance (ft) 41 333 622
Upstream Blk Time (%) 27 4
Queuing Penalty (veh) 160 27
Storage Bay Dist (ft) 50
Storage Blk Time (%) 4 1
Queuing Penalty (veh) 2 2
Intersection: 3: Main St. & NB 101 Onramp
Movement EB WB NB NB
Directions Served LT TR LT R
Maximum Queue (ft) 190 38 846 75
Average Queue (ft) 81 22 753 75
95th Queue (ft) 158 38 970 75
Link Distance (ft) 333 26 802
Upstream Blk Time (%) 2 53
Queuing Penalty (veh) 10 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 90 35
Queuing Penalty (veh) 108 135
SimTraffic Report
Ryan Hayes Page 1



Queuing and Blocking Report

2030 Base PM STM #2 6/29/2011
Intersection: 4: Main St. & Ramada Dr.
Movement EB WB SB SB
Directions Served LT TR L R
Maximum Queue (ft) 50 93 614 75
Average Queue (ft) 32 29 614 75
95th Queue (ft) 40 70 615 75
Link Distance (ft) 26 656 599
Upstream Blk Time (%) 26 76
Queuing Penalty (veh) 115 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 60 63
Queuing Penalty (veh) 175 89
Zone Summary
Zone wide Queuing Penalty: 822
SimTraffic Report

Ryan Hayes

Page 2



Queuing and Blocking Report

2030 Base PM STM #3 6/29/2011
Intersection: 1: Main St. & Theatre Dr.
Movement EB WB NB SB
Directions Served LTR LTR R LR
Maximum Queue (ft) 205 10 29 496
Average Queue (ft) 42 1 2 458
95th Queue (ft) 163 5 14 498
Link Distance (ft) 530 40 444
Upstream Blk Time (%) 68
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 50
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 2: Main St. & SB 101 Offramp
Movement EB WB SB SB
Directions Served TR LT LT R
Maximum Queue (ft) 58 319 54 60
Average Queue (ft) 54 156 44 35
95th Queue (ft) 62 268 61 65
Link Distance (ft) 40 333 724
Upstream Blk Time (%) 28 0
Queuing Penalty (veh) 166 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 3 1
Queuing Penalty (veh) 1 2
Intersection: 3: Main St. & NB 101 Onramp
Movement EB WB NB NB
Directions Served LT TR LT R
Maximum Queue (ft) 170 38 239 75
Average Queue (ft) 71 36 95 61
95th Queue (ft) 140 38 175 89
Link Distance (ft) 333 26 915
Upstream Blk Time (%) 16
Queuing Penalty (veh) 111
Storage Bay Dist (ft) 50
Storage Blk Time (%) 27 8
Queuing Penalty (veh) 32 30
SimTraffic Report
Ryan Hayes Page 1



Queuing and Blocking Report

2030 Base PM STM #3 6/29/2011
Intersection: 4: Main St. & Ramada Dr.
Movement EB WB SB SB
Directions Served LT TR L R
Maximum Queue (ft) 50 501 744 75
Average Queue (ft) 32 221 725 72
95th Queue (ft) 40 439 737 83
Link Distance (ft) 26 835 710
Upstream Blk Time (%) 6 94
Queuing Penalty (veh) 27 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 7 99
Queuing Penalty (veh) 20 139
Zone Summary
Zone wide Queuing Penalty: 529
SimTraffic Report

Ryan Hayes
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Queuing and Blocking Report

2030 Base PM STM4 6/29/2011

Intersection: 1: Main St. & Theatre Dr.

Movement EB NB SB

Directions Served LTR R LR

Maximum Queue (ft) 30 30 223

Average Queue (ft) 2 2 120

95th Queue (ft) 14 14 207

Link Distance (ft) 655 443

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 50

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Main St. & SB 101 Offramp

Movement EB WB SB SB

Directions Served TR LT LT R

Maximum Queue (ft) 24 346 667 75

Average Queue (ft) 5 245 655 20

95th Queue (ft) 15 403 677 74

Link Distance (ft) 41 333 652

Upstream Blk Time (%) 0 12 97

Queuing Penalty (veh) 0 93 0

Storage Bay Dist (ft) 50

Storage Blk Time (%) 99 1

Queuing Penalty (veh) 50 1

Intersection: 3: Main St. & NB 101 Onramp

Movement EB WB NB NB

Directions Served LT TR LT R

Maximum Queue (ft) 284 62 586 75

Average Queue (ft) 129 38 269 53

95th Queue (ft) 248 49 534 105

Link Distance (ft) 333 26 878

Upstream Blk Time (%) 34

Queuing Penalty (veh) 232

Storage Bay Dist (ft) 50

Storage Blk Time (%) 58 10

Queuing Penalty (veh) 70 38
SimTraffic Report
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Queuing and Blocking Report

2030 Base PM STM4 6/29/2011
Intersection: 4: Main St. & Ramada Dr.
Movement EB WB SB SB
Directions Served LT TR L R
Maximum Queue (ft) 32 551 858 75
Average Queue (ft) 31 175 839 73
95th Queue (ft) 31 413 856 81
Link Distance (ft) 26 742 827
Upstream Blk Time (%) 18 90
Queuing Penalty (veh) 81 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 4 99
Queuing Penalty (veh) 12 139
Zone Summary
Zone wide Queuing Penalty: 715
SimTraffic Report
Ryan Hayes Page 2



Queuing and Blocking Report

2030 Base PM STM5 6/29/2011

Intersection: 1: Main St. & Theatre Dr.

Movement EB NB SB

Directions Served LTR R LR

Maximum Queue (ft) 68 29 458

Average Queue (ft) 10 2 187

95th Queue (ft) 42 14 373

Link Distance (ft) 696 443

Upstream Blk Time (%) 2

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 50

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Main St. & SB 101 Offramp

Movement EB WB SB SB

Directions Served TR LT LT R

Maximum Queue (ft) 58 353 225 74

Average Queue (ft) 47 341 134 37

95th Queue (ft) 75 361 230 82

Link Distance (ft) 40 333 685

Upstream Blk Time (%) 10 25

Queuing Penalty (veh) 58 193

Storage Bay Dist (ft) 50

Storage Blk Time (%) 53 1

Queuing Penalty (veh) 27 2

Intersection: 3: Main St. & NB 101 Onramp

Movement EB WB NB NB

Directions Served LT TR LT R

Maximum Queue (ft) 170 38 871 75

Average Queue (ft) 62 30 845 50

95th Queue (ft) 141 47 856 108

Link Distance (ft) 333 26 828

Upstream Blk Time (%) 14 89

Queuing Penalty (veh) 95 0

Storage Bay Dist (ft) 50

Storage Blk Time (%) 98 4

Queuing Penalty (veh) 117 17
SimTraffic Report
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Queuing and Blocking Report

2030 Base PM STM5 6/29/2011
Intersection: 4: Main St. & Ramada Dr.
Movement EB WB SB SB
Directions Served LT TR L R
Maximum Queue (ft) 32 246 909 75
Average Queue (ft) 31 78 877 75
95th Queue (ft) 32 195 895 76
Link Distance (ft) 26 727 857
Upstream Blk Time (%) 13 80
Queuing Penalty (veh) 59 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 23 93
Queuing Penalty (veh) 66 130
Zone Summary
Zone wide Queuing Penalty: 764
SimTraffic Report

Ryan Hayes
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Queuing and Blocking Report

2030 Base PM STM6 6/29/2011

Intersection: 1: Main St. & Theatre Dr.

Movement EB NB SB

Directions Served LTR R LR

Maximum Queue (ft) 55 29 495

Average Queue (ft) 8 2 463

95th Queue (ft) 34 14 481

Link Distance (ft) 574 443

Upstream Blk Time (%) 78

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 50

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: Main St. & SB 101 Offramp

Movement EB WB SB SB

Directions Served TR LT LT R

Maximum Queue (ft) 51 348 696 75

Average Queue (ft) 49 343 466 49

95th Queue (ft) 52 356 753 106

Link Distance (ft) 43 333 681

Upstream Blk Time (%) 29 37 3

Queuing Penalty (veh) 169 283 0

Storage Bay Dist (ft) 50

Storage Blk Time (%) 86 2

Queuing Penalty (veh) 43 4

Intersection: 3: Main St. & NB 101 Onramp

Movement EB WB NB NB

Directions Served LT TR LT R

Maximum Queue (ft) 346 64 869 75

Average Queue (ft) 323 44 852 48

95th Queue (ft) 400 61 861 100

Link Distance (ft) 333 27 835

Upstream Blk Time (%) 23 53 72

Queuing Penalty (veh) 89 360 0

Storage Bay Dist (ft) 50

Storage Blk Time (%) 79 9

Queuing Penalty (veh) 95 36
SimTraffic Report
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Queuing and Blocking Report

2030 Base PM STM6 6/29/2011
Intersection: 4: Main St. & Ramada Dr.
Movement EB WB SB SB
Directions Served LT TR L R
Maximum Queue (ft) 32 836 818 75
Average Queue (ft) 31 445 791 73
95th Queue (ft) 32 898 808 81
Link Distance (ft) 27 820 779
Upstream Blk Time (%) 20 5 97
Queuing Penalty (veh) 91 0 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 6 96
Queuing Penalty (veh) 18 135
Zone Summary
Zone wide Queuing Penalty: 1322
SimTraffic Report
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Queuing and Blocking Report

2030 Base PM - STM #7 7/1/2011
Intersection: 1: Main St. & Theatre Dr.
Movement EB B5 WB NB NB SB
Directions Served LTR T LTR LT R LR
Maximum Queue (ft) 74 144 74 139 75 458
Average Queue (ft) 48 43 40 42 34 458
95th Queue (ft) 69 111 64 131 79 459
Link Distance (ft) 4 605 43 679 443
Upstream Blk Time (%) 69 11 73
Queuing Penalty (veh) 0 61 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 6 26
Queuing Penalty (veh) 1 3
Intersection: 2: Main St. & SB 101 Offramp
Movement EB WB SB SB
Directions Served TR LT LT R
Maximum Queue (ft) 108 348 619 75
Average Queue (ft) 72 337 600 49
95th Queue (ft) 100 355 609 104
Link Distance (ft) 43 335 585
Upstream Blk Time (%) 30 18 88
Queuing Penalty (veh) 184 129 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 89 10
Queuing Penalty (veh) 80 22
Intersection: 3: Main St. & Ramada Dr.
Movement EB WB NB NB SW SW
Directions Served <LT TR> LT R> <L R>
Maximum Queue (ft) 354 808 840 75 588 75
Average Queue (ft) 331 611 833 54 580 64
95th Queue (ft) 357 840 836 103 589 79
Link Distance (ft) 335 794 818 572
Upstream Blk Time (%) 14 1 87 94
Queuing Penalty (veh) 60 0 0 0
Storage Bay Dist (ft) 50 50
Storage Blk Time (%) 89 16 23 92
Queuing Penalty (veh) 134 60 89 192
Zone Summary
Zone wide Queuing Penalty: 1015

SimTraffic Report
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Queuing Information

2030 Base PM - STM #8 7/1/2011
Intersection: 1: Main St. & Theatre Dr.
Movement EB B5 WB NB NB SB
Directions Served LTR T LTR LT R LR
Maximum Queue (ft) 53 55 38 26 67 268
Average Queue (ft) 10 4 3 8 17 153
95th Queue (ft) 38 26 19 27 53 259
Link Distance (ft) 4 605 40 676 443
Upstream Blk Time (%) 2 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 1
Queuing Penalty (veh) 0
Intersection: 2: Main St. & SB 101 Offramp
Movement EB WB SB SB B10
Directions Served TR LT LT R T
Maximum Queue (ft) 58 343 260 75 831
Average Queue (ft) 40 181 243 45 831
95th Queue (ft) 68 318 251 101 832
Link Distance (ft) 40 335 172 816
Upstream Blk Time (%) 6 1 88 89
Queuing Penalty (veh) 39 9 0 0
Storage Bay Dist (ft) 50
Storage Blk Time (%) 88 2
Queuing Penalty (veh) 79 4
Intersection: 3: Main St. & Ramada Dr.
Movement EB WB NB NB SW SW
Directions Served <LT TR> LT R> <L R>
Maximum Queue (ft) 357 1126 913 75 800 75
Average Queue (ft) 292 1108 897 62 780 73
95th Queue (ft) 404 1116 908 91 793 82
Link Distance (ft) 335 1092 879 761
Upstream Blk Time (%) 5 80 75 74
Queuing Penalty (veh) 22 0 0 0
Storage Bay Dist (ft) 50 50
Storage Blk Time (%) 75 29 64 52
Queuing Penalty (veh) 112 106 250 108
Zone Summary
Zone wide Queuing Penalty: 729
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APPENDIX H

SIGNAL WARRANT WORKSHEETS



California MUTCD Page 4C-16

(FHWA's MUTCD 2003 including Revisions 1 and 2, as amended for use in California)

Figure 4C-103 (CA). Traffic Sighal Warrants Worksheet
{Average Traffic Estimate Form)

COUNT DATE _ESSTI18 8Dy 2085

oo SHo ol 525 CALC Ber MM ES pate_Blaalh
DIST coO RTE FM . CHK . DATE

Major St; LAB &) o, Critical Approach Speed 4> 1PH  mph
Minor St _%s 1£91 w\Ps BB, Critical Approach Speed : mph

Speed limit or critical speed on major streat traffic > 64 kmih (40 mph)........

)
or » RURAL (R)
O

in built up area of isolated communily of < 10,000 population............coc..
B URBAN (U)

{Based on Estimated Average Daily Traffic - See Note)

‘%&RBAN .... ) NUUU RURAL.... oo

CONDITION A - Minimum Vehicular Volume

Minimum Requirements

Vehicles Per Day
Satisfes =" Not Satisfied ‘on Majr Steet’ | on Hgheryalume
. i =l
‘ . {Total of Both Approaches) {One Direction Only)
Number of lanes for moving traffic on each approach .

; ; Urban Rural Urban Rural
Major Street Minor Street ) .
Trvmvenssoreresereesesesssssreasese T 8000 11405 600 (24000 9,400 1,680
20 MOTB......oooverne e ) SOOI 8,600 6,720 2,400 1,680
2 or More........... 2 0r MOT€..ove e 9,600 8,720 3,200 2,240

..................................... 200 MOMB...v e 8,000 5,600 3,200 2,240

CONDITION B - Interruption of Confinuous Traffic

Vehicles Per Day
on Major Street

Vehicles Per Day
on Higher-Volume
Minor Street Approach

Satisfied v Not Satisfied (Total of Both Approaches)

{One Direction Only)

Number of lanes for moving fraffic on each approach

Major Strest Minor Street Urban Rural Uﬂ?n Rural

DSOSV PIOOUS [OVORPIOON £12,0004 8,400 1,200 850

20F MO8 Trrerrerereneanes T4 A00 10,080 1,260 B50

Zor More....oveenininven, 2orMore.....ceeevee 14,400 10,080 1,600 1,120
..................................... 2 0 MO vnrveer s 12,000 8,400 1,600 1,120

Combination of CONDITIONS A+ B

Satisfied __ """ Not Satisfied 2 CONDITIONS 2 CONDITIONS

80% 80%
No one condition satisfied, but following conditions
Tuilled 80% or more........... i 5

Note: To be used only for NEW INTERSECTIONS or cther locations where it is not reasonable to count
actual traffic volumes.

The satisfaction of g {raffic signal warrant or warrants shall not In itself require the installation of a traffic control signal.

Chapter 4C — Traffic Conirol Signal Needs Studies January 21, 2010

Part 4 - Highway Traffic Signals




California MUTCD Page 4C-16
{(FHWA’s MUTCD 2003 including Revisions 1 and 2, as amended for use in California)

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
{Average Traffic Estimate Form)

COUNT DATE _EST a8 ED 2030

OS5 Sien vy BEADS CALC B HAYWES  pATE ﬁ/zzif H
pisT €o RTE PM CHK DATE

Major St: T/ < Critical Appreach Speed . xS Vi mph
Minor St _ 0% 1231 &8 Bbe.q&Sa Critical Approach Speed mph

N t km/h (40 mph)........ 3
Speed limit or critical speed on malor street traffic » 64 km/h {40 mph) [0:3 } RURAL (R)

In built up area of isolated community of < 10,000 population...........ccveeeee.
B&  URBAN (U)

(Based on Estimated Average Daily Traffic - See Note)

Mmm% . - -
C: URBAN....ocovvroermrereses RURAL......cciinininns Minimum Reguirements
T EADT
CONDITION A - Minimum Vehicular Volume N
, . Vehicles Per Day enicles rer Lay
Satisfied v~ Not Satisfied : on Higher-Volume
on Major Street Minor Street Approach

{Total of Both Approaches) {One Direction Only)

Number of tanes for moving iraffic on each approach

Maijor Street Minor Street Prb:::m Rural ,,H.tba.n . Rural
.......................................................................... ¢8,000 14,08 5,600 (2,40047%5 1,680
2OFMOTB .. T v sra v e e 9. 60 6,720 2E00 1,680
20or MOre.....coevvrieenne 2OrMOTe.. .. 9,600 8,720 3,200 2.240
| R 20rMOr®....v e 8,000 5,600 3,200 2,240
CONDITION B - tnterruption of Continuous Traffic <

Vehicles Per Day ;‘ﬁfﬁf‘ﬁgﬂ?&gﬁ’e

Satisfied =" Net Satisfied (Tota|%r; E"&"’RS"?féches) Minor Street Approach

e e PR {One Direction Only)

Number of fanes for moving traffic on 2ach approach

: i Urban Rural Urban Rural
Major Street Minor Street N i
1 1 Gg,%ppi? 8,400 {2002 850
14,400 10,080 1,200 850
14,400 10,080 1,600 1,120
........................ 12,000 8,400 1,600 1,120
Combination of CONDITIONS A+ B
Satisfied L Not Satisfied — 2 CONDITIONS 2 CONDITIONS
80% 80%

No one condition satisfied, but following conditions
Tulfilled 0% or more.......... . 5

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual traffic volumes.

The satisfaction of a traffic signal warrant or warrants shali not in itself require the instatiation of a traffic conirol signal.
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California MUTCD Page 4C-11
(FHWA’s MUTCD 2003 including Revisions | and 2, as amended for use in California)

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 1 of 4)

COUNT DATE _ESTIMATED 2050
o5 SO ol Bl CALC oo HAYES paTE DfZ.5/201)
DIST  CO  RTE  PM . ChK DATE !
Major St _ ™800 S5 Critical Approach Speed =l mgh
Minor 8t % ot mEe RS Critical Approach Speed mph

Speed limit or critical speed cn major sireet traffic » 84 km/h {40 mph}

3

or > RURAL (R)
W

X URBAN ()

In bullt up area of isolated community of < 10,000 population

WARRANT 1 - Eight Hour Vehicular Volume SATISFIED YES O NO (O
(Condition A or Condition B or combination of A and B must be satisfied)
N/ A Condition A - Minimum Vehicle Volume 100% SATISFIED YES [0 NO [0

MINIMUM REQUIREMENTS 80% SATISFIED YES [ NO OO
(80% SHOWN IN BRACKETS)

U R u R
APF fh%ASCH 1 2 or More Aour
Both Approaches 500 350 800 420
Majar Street (400} { {280) || (480} | {336}
Highest Approach 160 105 200 140
Minor Street (120 | (84) (160} | (112)

Condition B - Interruption of Continuous Traffic 100% SATISFIED YES 1 NO [T

MINIMUM REQUIREMENTS 80% SATISFIED YES [1 NO []
(80% SHOWN IN BRACKETS)

U R §) R
AP&RN%%CH 1 2 or Mora Hour
Both Approaches 750 525 800 630
Major Street {600} | {420) || (720) | (504)
Highest Approach 75 53 100 70
Minor Street (80} (42) (80) {56}

Combination of Conditions A & B SATISFIED YES [0 NO [

REQUIREMENT CONDITION v FULFILLED

- A, MINIMUM VERICULAR VOLUME
TWO CONDITIONS M

SATISFIED 80% | AND. Yes L1 No [J
B. INTERRUPTION OF CONTINUOUS TRAFFIC

AND, AN ADEQUATE TRIAL OF OTHER ALTERNATIVES THAT COULD

CAUSE LESS DELAY AND INCONVENIENCE TO TRAFFIC HAS FAILED Yes 0 No [

TO SOLVE THE TRAFFIC PROBLEMS

The satisfaction of a traffic signal warrant or warrants shall not in itself require the instaliation of a traffic contro! signal.

-

Chapter 4C — Traffic Control Signal Needs Studies January 21, 2010
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California MUTCD Page 4C-12
{FHWA’'s MUTCD 2003 including Revisions 1 and 2, as amended for use in California)

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 2 of 4)

~ /A\' WARRANT 2 - Four Hour Vehicular Volume SATISFIED* YES [ NO []

Record hourly vehicular velumes for any four hours of an average day,

20r
APPROACH LANES One More Hour

Both Approaches - Méﬁor Street

Higher Approach - Minor Street

*All plotted points falt above the applicable curve in Figure 4C-1, (URBAN AREAS) Yes [] No [

QR Al plotted points fall above the applicable curve in Figure 4C-2. (RURAL AREAS) Yes [1 No [

WARRANT 3 - Peak Hour SATISFIED YES [ NO [J
(Part A or Part B must be satisfied)
PART A SATISFIED YES K NO []

(AH parts 1, 2, and 3 below must be satisfied for the same
one hour, for any four consecutive 15-minute periods)

1. The total delay experienced by traffic on one minor strest approach (one direction only}
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane Yes ® No [J
approach, or five vehlcle-hours for a two-lane approach; AND

2. The volume on the same minor street approach (one direction only) equals or exceeds =
100 vph for one moving lane of traffic or 150 vph for two moving lanes; AND Yes No [J

3. The total entering velume serviced during the hour eqguals or exceeds 800 vph
for intersections with four or more approaches or 850 vph for intersections with Yes A No [
three approaches.

PART B SATISFIED YES 3 NO [
2 or Aour
APPROACH LANES One More
Both Approaches - Major Street " W20
Higher Approach - Minor Street "52.0
The plotted point falls above the applicable curve in Figure 4C-3. (URBAN AREAS) Yes No []
OR, The plotted point falls above the applicable curve in Figure 4C-4. (RURAL AREAS) | Yes O No O

The satisfaction of a traffic signal warrant or watrants shall not in itself require the installation of a traffic control signal,

Chapter 4C — Traffic Control Signal Needs Studies Jamuary 21, 2010
Part 4 — Highway Traffic Signals




California MUTCD Page 4C-10
(FHWA’s MUTCD 2003 including Revisions 1 and 2, as amended for use in California)

Figure 4C-3. Warrant 3, Peak Hour

/*FM PEAL- Bz

T 000
5 cé/
' 500 . ™
x ~ ™~ 2 OR MORE LANES & 2 OR MORE LANES
5 1
ES 400 ™~ \ \*4/ T T || L‘
m ér: \\ \\ \B‘ 2 OR MORE LANES & 1 LANE
%< 500 R e Bl 4 <“‘; 1 ILANE %& 1 LAlNE
g % \ \\ <
% 3 200 ~—— --.\""""-J\
:? \“.._ W\-} &0
E 100 100
x
U]
F

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
*Note: 150 vph applies as the lower threshold volume for & minor-street

approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one iane,

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
{COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 78 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

I
o
-
T 400 N 2 OR MORE !.AN|E8 & 2 OR MORE LANlES
<<
[ Q \\ < 2 ORMORE LANES & 1 LANE
FE 300 "‘\ ~ i ] i
L% \\ ><\ |_1LANE 8 1 LANE
‘g" 5 \\ \
=
23 <
:? N~<--..___ -\\ 100
o 100 e ———
L -
T 75
4]
T

300 400 500 600 700 860 900 1000 1100 1200 1300

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

“Note: 100 vph apphes as the lower threshold volumea for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-sireet approach with one lane,

Chapter 4C — Traffic Control Signal Needs Studies Tanuary 21, 2010
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California MUTCD . Page 4C-11

(FHWA’s MUTCD 2003 including Revisions 1 and 2, as amended for use in California)

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 1 of 4)

COUNT DATE _ESTIMATED 2050

oS SO ol BL.S CALC B=- HAYES parte _D/Z5/[zo0
DIST CcO  RTE  PM CHK DATE !

Major 8t _t1&1 ) S57. Critical Approach Speed AL mph
Minor St L2 1ol SS9 .S Critical Approach Speed mph

Spezed limit or critical spe_ed on major street traffic > 84 kmrh (40 mph)........

2 )

of ¢ RURAL (R}
O

K ursAN{(Y)

in builf up area of isolated community of < 10,000 population.......ce e,

WARRANT 1 - Eight Hour Vehicular Volume SATISFIED YES O No (O

{Condition A or Condition B or combination of A and B must be satisfied}

N /A

{80% SHOWN N BRACKETS)
U R U R

APPROACH 1
LANES

Both Approaches 500 350 Goo 420
Major Street (400) | (280) || (480} | (336)

Highest Approach 160 106 200 140
Minor Sireel {120} | (84) {160} | {112}

Condition B - Interruption of Continuous Traffic 100% SATISFIED YES [0 NO O
80% SATISFIED YES [d NO [

MINIMUM REQUIREMENTS
(80% SHOWN IN BRACKETS)

U R u R

APPROACH 1
LANES
Both Approaches 750 525 900 830
Major Street (600} | (420) || (720) | (504)

Highest Approach 75 53 100 70
Minor Street (60} {42) {80) (56}

Combination of Conditions A& B SATISFIED YES [0 NO [

REQUIREMENT CONDITION v FULFILLED

A, MINIMUM VERICULAR VOLUME
TWO CONDITIONS Yes [0 No [J

SATISFIED 80% | AND,
8. INTERRUPTION OF CONTINUOUS TRAFFIC
AND, AN ADEQUATE TRIAL OF OTHER ALTERNATIVES THAT COULD

CAUSE LESS DELAY AND |NCONVENIENCE TO TRAFFIC HAS FAILED Yes [ No []
TO SOLVE THE TRAFFIC PROBLEMS

The satisfaction of a traffic signal warrant or warrants shall not in itself require the instalfation of a traffic control signal.

Chapter 4C — Traffic Conatrol Signal Needs Studies January 21, 2010

Part 4 — Highway Traffic Signals

Condition A - Minimum Vehicle Volume 100% SATISFIED YES [ NO [
MINIMUM REQUIREMENTS 80% SATISFIED YES [J NO [0

2 of More Hour

2 or More Hour




N/A

California MUTCD Page 4C-12
(FHWA’s MUTCD 2003 including Revisions 1 and 2, as amended for use in California)
Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 2 of 4)
WARRANT 2 - Four Hour Vehicular Volume SATISFIED* YES [1 NO O
Record hourly vehicular volures for any four hours of an average day,
2or
APPROACH LANES One More Hour
Both Approaches - Major Street
Higher Approach - Minor Street
*All plotted points fail above the applicable curve in Figure 4C-1. (URBAN AREAS) Yes [ Neo [
QB All plotted points fall above the applicable curve in Figure 4C-2. (RURAL AREAS) Yes 1 No O]

WARRANT 3 - Peak Hour SATISFIED
(Part A or Part B must be satisfied}
PART A SATISFIED

{All parts 1, 2, and 3 below must be satisfied for the same
one hour, for any four consecutive 15-minute periods)

YES NO (]

YES NO [

1. The total delay experienced by traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane
approach, ar five vehicle-hours for a two-lane appreach; AND

2. The volume on the sama minor street approach (one direction only) equals or exceeds
100 vph for one moving lane of traffic or 150 vph for two maving [anes; AND

3. The total entering volume serviced during the hour equals or exceeds 800 vph
for intersections with four or more approaches or 650 vph for Intersections with
three approaches,

PARTHB SATISFIED
2 or /10[.!(
APPROACH LANES One More
Both Approaches - Major Street " [
Higher Approach - Minor Street ""%ﬁo

YES NO

The plotted peint falls above the applicable curve in Figure 4C-3. (URBAN AREAS)

Yes No []

OR, The plotted point falls above the applicable curve in Figure 4C-4, {RURAI. AREAS)

Yes [0 No [

The satisfaction of a iraffic signai warrant or warrants shall not in itseff reguire the installation of a traffic control signal.

Chapter 4C — Traffic Control Signal Needs Studies
Part 4 - Highway Traffic Signals

January 21, 2010




California MUTCD

€00
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400

300

200

MINOR STREET
HIGHER-VOLUME APPROACH - VPH

100

Page 4C-10
(FHWA's MUTCD 2003 including Revisions 1 and 2, as amended for use in California)
Figure 4C-3. Warrant 3, Peak Hour
~ /
-2 OR MORE LANES & 2 @R MORE LANES
\"s.. -\\g. \N(/ T l | | i
\\ \\ \B/ 2 OR MORELANES & 1 LANE
\ \ "; 1 LANE & 1 LANE
~~*---.-......_q__.\""' o "150
“‘“
100
400 500 860G 700 BOC 900 1000 1100 1200 {1300 1400 1500 1500 1700 1B0O

MAJOR STREET-—-TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 150 vph applies as the lower thrashold volume for a minor-street

approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one lane.

400

300

200

MINOR STREET
HIGHER-VOLUME APPRQACH - VPH

100

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
{COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 78 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

\\ 2 OR MORE LANES & 2 OR MORE LANES
N ‘< ,
- \\ .| 2ORMORE LANE? &1 LAiNE
N U S 1 LANE & 1 LANE
] ]
"\<_‘!__ \bi__ v100
75
300 400 500 600 700 800 800 1000 1100 1200

1300

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*MNote: 100 vph applies as the lower threshold velume for a minor-street

approach with two of more lanes and 75 vph applies as the lower
threshald volume for a minor-streel approach with one lane.

Chapter 4C — Traffic Control Signal Needs Studies
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January 21, 2010
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