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1  INTRODUCTION

This Traffic Impact Analysis (TIA) was commissioned to evaluate the potential traffic
impacts associated with the implementation of the proposed Harper Canyon / Encina
Hills Subdivision residential development along the State Route 68 corridor in Monterey
County. This TIA serves as an update to the initial traffic impact analysis that was
prepared by Higgins Associates for the proposed project during 2001. The time that
lapsed between the preparation of the 2001 TIA and the public approval process for the
project was considered too long; it was determined that the traffic conditions along the
SR 68 corridor have changed and that the improvements identified and recommended to
mitigate project impacts as part of the 2001 TIA might need to be revised. Furthermore,
the County of Monterey decided that a fu]l Environmental lmpact Report (EIR) would be
required for this proposed project.

1.1  Project Description

The proposed project site is located in Monterey County, approximately twelve miles east

of the City of Monterey, ten miles west of Salinas and south of State Route 68. The

project site of approximately 164 acres would be developed as 17 market-rate single

family homes and one remainder parcel, approximately 180 acres in size that will be open
- space. State Route 68 would provide regional access to the project site. More specifically,

the project site for the proposed Harper Canyon / Encina Hills Subdivision is located off

San Benancio Road to the south of State Route 68 via Meyer Road. The location of the
- proposed project is shown in Exhibit 1A. The project site plan is shown in Exhibit 1B.

12 ‘Scope of Work

The study area and specific scope of work was evaluated by the County of Monterey staff

and deemed adequate. This traffic study analyzed the anticipated project traffic impacts

on the local roadways and intersections. Study intersections were analyzed for the

weekday morning (i.e., 7:00 to 9:00 a.m.) and evening (i.e., 4:00 to 6:00 p.m.) peak

periods. Recommendations for mitigation measures to offset the traffic impacts from the

proposed project are also provided. Exhibit 2 shows the extent of the study area. The
- following intersections and road segments were included in the analyses ’

Intersections:
1. SR218/SR 68
2. York Road /SR 68
3. Pasadera Drive-Boots Road / SR 68
4. Laureles Grade / SR 68 '
5. Corral de Tierra Road / SR 68
6. San Benancio Road/ SR 68

6-087.01 R07.doc
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Road Segments:

1. SR 68 between SR 218 and York Road .

2.. SR 68 between York Road and Pasadera Drive-Boots Road

3. SR 68 between Pasadera Drive-Boots Road and Laureles Grade
4. SR 68 between Laureles Grade and Corral de Tierra Road

5. SR 68 between Corral de Tierra Road and San Benancio Road

The study analyzed traffic conditions under the following development scenarios: -

+  Existing Conditions

. Background Conditions

. Background + Project Conditions
. Cumulative Conditions

Intersection Traffic Operation Evaluation Methodologies

Intersection traffic operations were evaluated based on the Level of Service (LOS)
concept. Quantitative Level of Service (LOS) analyses were performed for the study
intersections based on the 2000 Highway Capacity Manual methodologies using the
Synchro analysis software. LOS is a quantitative description of an intersection’s
operation, ranging from LOS A to LOS F. Level of service A, represents free flow un-

. congested traffic conditions. Level of service F represents highly congested traffic

conditions with unacceptable delay to vehicles at intersections. The intermediate levels of
service represent incremental levels of congestion and delay between these two extremes.
Appendix A provides the LOS descriptions for signalized intersections.

A saturation flow rate of 1600 vehicles per lane per hour was used for the eastbound
through and westbound through movements along SR 68 at the request of Caltrans
District 5 staff.

Road Segment Traffic Operation Evaluation Methodologies

Road segment traffic operations along the SR 68 corridor have been a topic of discussion
for a very long time. Two commonly accepted methods used to evaluate the operations of
road segments include the Highway Capacity Manual’s Arterial and Two-Lane Highway
methodologies. '

SR 68 can be considered a Class I two-lane rural highway, but there are also a number of
signalized intersections located along the study route. Although all methodologies
previously used to evaluate road segments were based on the Level of Service (LOS)
concept, different methodologies provided different results. '

For example, the Synchro software allows the analysis of arterials based on the Highway
Capacity Manual’s (HCM) arterial analysis methodology. The results of the HCM’s
arterial analysis are strongly influenced by the operations of the signalized intersections

2
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along the corridor, and in this case yieided results that were significantly better than what
is actually perceived in the field.

The HCS software allows the analysis of two-lane rural highways based on
methodologies also included in the Highway Capacity Manual. This analysis is based on
traffic volumes, road capacity, and the percent-time-spent- -following for a two-lane rural
highway. For this study, it was also found that the use of this software did not accurately
reflect the actual conditions in the field.

It could be argued that SR 68 is a hybrid between a two-lane rural highway and a
'signalized arterial. Due to the unique characteristics of SR 68, and based on discussions
with Monterey County staff, it was decided that an alternative method for analyzing the
road segment operations would be appropriate.

GPS (Geographical Positioning System) and GIS (Geographical Information System)-
based technology provides a way to evaluate road segments and corridors based on actual
conditions that are experienced in the field. The method involves the use of a test vehicle
equipped with a global positioning device. As the test vehicle travels along the study
corridor, the GPS device records the position of the test vehicle in one-second intervals.
The collected data can then be used to determine the travel speed, travel time, and delays
along the corridor. - |

In this traffic study, road segment Levels of Service (LOS) were determined using GPS
and GIS-based technology. The GPS approach to determine travel speed, travel time, and
delay along SR 68 provided a more accurate sense of the existing traffic operations along
SR 68 than the other methodologies previously mentioned.

The data obtained from the GPS-equipped test vehicle under existing traffic conditions
was used to calibrate the Synchro traffic analysis software in order to assess the road
segment operations under the projected traffic conditions (background background plus
project and cumulative).

Level of Service Standards

All of the study intersections and road segments are located along State Route 68. State
Route 68 falls under the jurisdiction of Caltrans, therefore the Caltrans level of service
standard of the transition between LOS C and LOS D was applied to the study
intersections and road segments.

Modeling of Right-Turns-on-Red (RTOR)

All of the signalized study intersections allow right turns on red (RTOR), and these right
turns can have an effect on the intersection LOS calculations. There are several options to
model right turns on red with different traffic analysis software packages, but the only
method prescribed by the HCM for modeling RTOR is to reduce the input volumes to
account for vehicles turning right on red. Where an exclusive right turn lane movement
runs concurrent with a protected left turn phase from the cross street, the HCM allows for

: 3
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the right turn volume to be reduced by the number of shadowed left turners. However, the
length of the right turn lane affects the number vehicles that are able to turn right on red.
This is because a short right turn lane can result in right turning vehicles being trapped in
the queue with vehicles in the through lane. In order to represent the worst case scenario,
it was assumed that no vehicles would be able to turn right on red.

~ Criteria for Significant Project Impact

" In accordance with the California Environmental Quality Act (CEQA) and agency and
- professional standards, specific impact criteria have been applied to the study

intersections and road segments to determine if a significant impact would occur due to

- the implementation of the proposed project.

- Based on Monterey County Public Works Policy and professional standards, generally a

significant 1mpact at a signalized study intersection is defined to occur under the
followlng scenarios:

. The ‘addition of project traffic causes Operations to deteriorate from an acceptable
level of service (LOS A, B or C) to an unacceptable level of service (LOS D, E or
F). ‘

+  For mtersectmns already operating at LOS D or E, a significant impact would occur
if a project adds 0.01 or more to the critical movement’s volume-to-capacity ratio.

+  For intersections already operating at LOS F, any increase (one vehicle) to the

intersection’s critical movement is considered significant.

A significant impact at an unsignalized study intersection is defined to occur under the
following scenarios:

. The addition of project traffic causes any traffic movement to operate at LOS F, or
any trafﬁc signal warrant to be met.

A significant 1mpact on a study roadway segment is defined to oceur under the
following scenarios: :

. The addition of project traffic causes a roadway segment operating at LOS A
through LOS E to degrade to a lower level of service D, E or F, or
+  The addition of one project trip is added to a segment already operating at LOS F.

Previously Recommended Improvements along SR 68 Corriddr
Certain segments along the SR 68 corridor cunéntly operate below the LOS C/D standard

established by Caltrans. Specific recommended improvements would enhance the level of
operation at the study intersections to an acceptable level of service. Although the

‘implementation of improvements at the intersections would not necessarily have an effect

on the levels of service of the SR 68 road segments, it would facilitate a slight reduction
of the travel time along the corridor.

6-087.01 R07.doc
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In order to achieve acceptable levels of service for all of the SR 68 study road segments
under existing conditions (and maintain this level of service through the cumulative
scenario), the roadway would require vwdenmg to four lanes between Toro Park and
SR 1.

~Alternatively, a four-lane freeway parallel to the SR 68 corridor was considered, as part
of the Fort Ord Reuse Plan. The County of Monterey and Caltrans are in consideration of

- the South Fort Ord Bypass along an alignment approximately one-half mile north of the
existing SR 68 roadway. However, there are no short or long-term funding sources
available for either one of these alternatives..

Furthermore, there are no feasible interim improvements that could be implemented
along the corridor that would achieve and maintain the acceptable level of service

- standards (i.e., widening the entire corridor to a four-lane facility is not feasible at this
time).

In 2001, the SR 68 Improvement Advisory Committee (sponsored by the County of
Monterey) identified and prioritized a list of improvements for existing and future traffic
conditions that would facilitate a slight reduction in the travel time along the corridor.
The recommended SR 68 improvements are summarized in Table 1.

Subsequent to the 2001 SR 68 Improvement Advisory Committee recommendations, the
Transportation Agency for Monterey County (TAMC) prepared a Nexus Study for a
Regional Development Impact Fee dated May 14, 2004. Items 2, 4a, 6, and 8 in Table 1
are included in the TAMC regional impact fee.

Apart from the improvements listed in Table 1, a number of other minor improvements
were also recommended in several other study reports for proposed developments along
the SR 68 corridor. The following add1t10nal mitigation measures for the SR 68 corridor
were also previously recommended:

1 Re-striping of the San Benancio Road northbound and southbound approaches at the

- SR 68 / San Benancio Road intersection to provide a left-turn/through lane and a
‘right-turn lane on both approaches.

2. Install a right-turn overlap phase at the traffic signal on the northbound approach of
the SR 68 / San Benancio Road intersection.

3. Install a right-turn overlap phase at the traffic signal on the northbound approach of
the SR 68/ Corral de Tierra Road intersection. ‘

4. Install a right-turn overlap phase on the traffic signal on the southbound approach of
the SR 68/SR 218 intersection.

6-087.01 R0O7.doc
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1.9  Regional Impact Fee Nexus Study Update

The Transportation Agency for Monterey County (TAMC) is currently in the process of
updating the 2004 Nexus Study for a Regional Development Impact. Fee. As of this.
writing, the project list in the Regional Impact Fee Nexus Study Update includes a project
referred to as “SR 68 Commuter Improvements”, which would widen SR 68 to four lanes
from the existing 4-lane section adjacent to Toro Park to Corral de Tierra Road. The
operational benefits associated with this improvement are discussed in Section 7.3 of this
report.

110  Assumed Roadway Improvements

Discussions with County of Monterey and Caltrans District 5 staff have indicated that the

following intersection improvements will be implemented within 1 to 5 years. Therefore,

- these improvements were assumed to be completed under the Background Traffic
. Conditions scenario.

1. York Road / SR 68 Intersection
a. The addition of a fourth (south) York Road 1eg (to be 1mp1emented by the
Monterra Ranch development).
b. A second York Road southbound left-turn lane and eastbound acceleration
lane (to be implemented by the Laguna Villas Condominium
development).

2. Laureles Grade Road / SR 68 Intersection ’
a. A second SR 68 westbound left-turn lane (SR 68 Advisory Commlttee
Priority 2).

b. Extension of the eastbound nght—turn lane (SR 68 Adv1sory Commlttee o

Priority 6).

3. Corral de Tierra Road / SR 68 Intersection
a. The addition of a fourth (north) Corral de Tierra Road leg (to be
implemented by the Cypress Church access modification). _
b. A second SR 68 westbound left-turn lane (SR 68 Advisory Comrmttee
Priority 4a).

4. San Benancio Road / SR 68 Intersection

a. A second SR 68 westbound left-turn lane (SR 68 Advisory Committee
Priority 8).

6-087.01 R07.doc
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2.1

EXISTING TRAFFIC CONDITIONS

This chapter provides a description of existing traffic conditions in terms of roadway
facilities, bicycle and pedestrian facilities, transit service, traffic volumes, and
intersection and roadway operations. ’

Existing Traffic Network

~ The study area, shown in Exhibit 2, stretéhes from the SR 68 / SR 218 intersection in the -

west to the SR 68 / San Benancio Road intersection in the east. A brief description of

- each of the roads in the study area follows:

State Route 68 (Monterey-Salinas Highway) is a two-lane rural highway connecting
State Route 1 in Monterey and SR 101 in Salinas. The speed limit on SR 68 along the
study area is 55 miles per hour. It serves as a commute route between Salinas and the

 Monterey Peninsula, provides access to the low-density developments along it, and

functlons as a scenic tourist route to the Monterey Peninsula.

State Route 218 (Canyon Del Rey Road) is a two-lane highway that connects State
Route 68 and State Route 1. It prov1des access to Del Rey Oaks, Sand City and Seaside.
The SR 218/ SR 68 intersection is signal controlled.

York Road provides access to some single unit housing developments as well as the
Laguna Seca and Ryan Ranch Business Parks located to the north of SR 68. The speed
limit on York Road is 25 miles per hour. The SR 68 / York Road intersection is s1gna.1
controlled

Pasadera Drive is a private road to the north off SR 68 and provides access to the
Pasadera Country Club and its associated single unit housing development. The speed'
limit on Pasadera Drive is 25 miles per hour. The SR 68 / Pasadera Dr1ve intersection is
signal controlled.

Boots Road provides access to a small quantity of residential developments to the south
of SR 68 and the speed limit on Boots Road is 25 miles per hour. The SR 68 / Boots
Road intersection is signal controlled.

L‘aureles Grade Road is a two-lane north/south county road that connects SR 68 with

Carmel Valley. The speed limit on Laureles Grade Road is 45 miles per hour and it also
provides access to several residential developments. The SR 68 / Laureles Grade Road
intersection is signal controlled.

Corral de Tierra Road is located to the west of San Benancio Road. It is a two-lane
collector street with a speed limit of 35 miles per hour. The SR 68 / Corral Del Tierra
Road intersection is signal controlled.

6-087.01 R07.doc
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San Benancio Road is a two-lane collector street with a speed limit of 35 miles per hour
and it provides access to several residential developments. The SR 68 / San Benancio
Road intersection is signal controlled.

Meyer Road is a two-lane privately maintained road owned by Harper Canjfon Realty
LLC. The San Benancio Road / Meyer Road intersection is controlled by a stop sign on
westbound Meyer Road.

Existing Transit Services
Monterey-Salinas Transit (MST) provides fixed-route bus service in Monterey County

and Peninsula cities. Line 21 provides service between Monterey and Salinas via SR 68
with stops at various locations along SR 68. MST has reduced Line 21 service in recent

~ years due to a lack of ridership on the route. In August 2003 weekday mid-day service

was eliminated, and on July 30, 2005 service was further reduced to the current schedule
which includes only one weekday morning round trip and a single westbound one-way
trip on weekday afternoons. According to MST, most passengers traveling between
Monterey and Salinas use MST’s Line 20, which travels through Marina, due to the poor
on-time performance of Line 21.

Existing Pedestrian and Bicycle Facilities
Pedestrian facilities include sidewalks, crosswalks and pedestrian signalsf There is not a

significant amount of foot-traffic in the vicinity of the proposed project and therefore
sidewalks are not provided along SR 68, San Benancio Road and Meyer Road.

- Crosswalks and pedestrian signal phasmg are prov1ded at the signalized study

intersections.

 There are three basic types of blcycle facilities recognized in the County of Monterey

Each type is described below:

Bike path (ClassI) - A completely separate right-of-way designed for the exclusive use of
cyclists and pedestrians, with minimal crossings for motorists.

Bike lane (Class II) - A lane on a regular roadway, separated from the motorizedvvehicle
right-of-way by paint striping, designated for the exclusive or semi-exclusive use of

‘bicycles. Bike lanes allow one-way bike travel. Through travel by motor vehicles or

pedestfians is prohibited, but crossing by pedestrians and motorists is permitted.

Bike route (Class III) - Provides shared use of the roadway, de51gnated by signs or
permanent markings and shared with motorists.

However, there are no bicycle facilities provided in the project vicinity.



Ml—tlcums ASSOCIATES _ _
CIVIL & TRAFFIC ENGINEERS . . R - ‘ .
C Harper Canyon / Encina Hills Subdivision Traffic Impact Analysis

2.4

2.5

Existing Traffic Data

The following sections present a description of the existing traffic network, existing
traffic volumes, intersection levels of service, and an overview of traffic flow conditions
within the study area under existing traffic conditions.

To establish existing traffic flow ‘conditions intersection traffic counts were collected
durmgthe weekday AM (i.e. 7:00 - 9:00 a.m.) and PM (i.e. 4:00 — 6: OOpm)peakhours
at the 6 study intersections. The traffic counts were conducted between February 9™ and

- August 29™, 2006. The traffic count dates are shown in Table 2. From the peak period

traffic counts, the AM and PM peak hour turning movement volumes were identified.
The existing AM and PM peak hour traffic volumes are presented on Exhibit 3.

‘ Table 2
Dates of Manual Traffic Counts at Study Intersections

INTERSECTION | COUNT DATE
1| SR218/SR 68 | August 15; 2006
2 | York Road / SR 68 August 16, 2006
3 | Boots Road-Pasadera Drive / SR 68 | August 16, 2006
4 | Laureles Grade / SR 68 August 16 & August 29, 2006
5 | Corral de Tierra Road / SR 68 August 22, 2006°
6 | San Benancio Road / SR 68 August 16, 2006

Existing Traffic Conditions — Intersection Operations

Intersection levels of service for existing traffic conditions are summarized on Exhibit 4.
Level of service calculation worksheets for existing traffic conditions are included in
Appendix B. '

Five of the six study intersections operate below the level of service standard under
existing traffic conditions. The following is a description of the operations of each
intersection currently operating at deficient levels. Recommended mitigation measures
are discussed in italics below the description of each intersection’s operations.

York Road / SR 68 — Intersection # 2 (signalized) currently operates at LOS E during

both the weekday AM and PM peak hours.

" The addition of a second westbound through lane would improve operations at this
intersection to acceptable levels of service during the AM and PM peak hours.

Pasadera Drive-Boots Road / SR 68 — Intersection # 3 (signalized) currently operates at
LOS D during the weekday AM peak hour and LOS C during the Weekday PM peak
hour. '

10
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The addition of a second westbound through lane would improve operations at this
intersection to. acceptable levels of service during the AM and PM peak hours.

Laureles Grade Road / SR 68 — Intersection # 4 (signalized) currently operates at LOS D
during the weekday AM peak hour and LOS F during the weekday PM peak hour.

The addition of a second eastbound through lane and a second westbound z‘hroughblane
would improve operations at this intersection to acceptable levels of service during the

. AM and PM peak hours.

- Corral de Tierra Road / SR 68 — Intersection # 5 (signalized) currently opérates at LOS D
 during the weekday AM peak hour and LOS E during the weekday PM peak hour.

The addition of a second eastbound through lane and a second westbound through lane

would improve operations at this intersection to acceptable levels of service during the
AM and PM peak hours.

San Benancio Road / SR 68 — Intersection # 6 (signalized) currently operates at LOS E
during the weekday AM peak hour and LOS F during the weekday PM peak hour.

The addition of a second eastbound through lane and a second westbound through lane

would improve operations at this zntersectzon to acceptable levels of service durmg the
AM and PM peak hours.

Existing Traffic Conditions — Road Segment Operatlons

To determine the existing conditions road 'segment operating conditions along the SR 68
corridor, the GPS and GIS-based technologies referenced in section 1.4 were used. The
average travel speed was determined along an approximate 6.5 mile section of the SR 68
corridor starting at a point just west of the SR 68 /SR 218 intersection and ending at a
point just east of the SR 68 / San Benancio Road intersection. Four one-way travel runs
were performed during the weekday AM and PM peak hours as well as during the off-
peak period. The off-peak runs were performed to provide a comparison between the
peak hours and a relatively un-congested time period. It should be noted that there was a
wide range in the speeds recorded; speeds in excess of 55 mph were recorded on sections
of the corridor during both the peak periods as well as during the off-peak periods.

However, for the purposes of this traffic analysis, the focus will be placed on the average
travel speed and on areas of heavy congestion. ‘

The results of the GPS travel runs can be seen graphically in Exhibits 5A through 5C and
the results are briefly discussed below:

Eastbound AM Peak Period: When ‘considering the two AM peak period GPS runs in

- the eastbound direction, the longest travel time along the 6.5 mile study corridor was 9.6

minutes. The average travel speeds on the segments ranged between 26 and 44 mph and
the levels of service ranged from LOS D to LOS E. The most congested sections of the

11
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Westbound AM Peak Period: When considering the two AM peak period GPS runs in
the westbound direction, the longest travel time along the 6.5 mile study corridor was
10.0 minutes. The average travel speeds on the segments ranged between 31 and 40 mph
and the level of service was LOS E on all the study segments. The most congested
sections of the corridor were east of Corral de Tierra Road and east of Laureles Grade
Road. Refer to Exhibit SA for details.

Eastbound PM Peak Period: When considering two PM peak period GPS runs in the
eastbound direction, the longest travel time along the 6.5 mile study corridor was 19.0
minutes. The average travel speeds on the segments ranged between 11 and 39 mph and
‘the levels of service ranged from LOS E to LOS F. The most congested sections of the
corridor were between San Benancio Road and Pasadera Drive. Refer to Exhibit 5B for
details.

Westbound PM Peak Period: When considering the two PM peak period GPS runs in
the westbound direction, the longest travel time along the 6.5 mile study corridor was 9.5
minutes. The average travel speeds on the segments ranged between 28 and 52 mph and
the levels of service ranged from LOS B to LOS E. The most congested sections of the
corridor were east of Corral de Tierra Road. Refer to Exh1b1t 5B for details.

Eastbound Off-Peak Period: When considering the two off-peak period GPS runs in
the eastbound direction, the longest travel time along the 6.5 mile study corridor was 8.6
' minutes. The average travel speeds on the segments ranged between 26 and 55 mph and
 the levels of service ranged from LOS E to LOS A. The most congested sections of the
corridor were between Pasadera Drive and Laureles Grade Road and between Corral de

- Tierra Road and San Benancio Road. Refer to Exhibit 5C for details.

Westbound Off-Peak Period: When considering the two off-peak period GPS runs in
the westbound direction, the longest travel time along the 6.5 mile study corridor was 9.0
minutes. The average travel speeds on the segments ranged between 20 and 53 mph and
the levels of service ranged from LOS A to LOS F. The most congested sections of the
corridor were east of SR 218 and west of San Benancio Road. Refer to Exhibit 5C for
details.

Conclusion: It should be noted that the results discussed in the preceding paragraphs
were based on the average travel speed for each segment along the 6.5 mile stretch of the
corridor which included the stopped times at the signalized intersections. Portions of the
individual segments operated at levels of service better or worse than the average,
ranging from LOS A to LOS F. For detaﬂs of each segment s level of service, refer to
Exhibit 6. .

The results show that, within the study corridor, congestion is experienced on SR 68
during both and AM and PM peak hours, with the most critical congestion occurring in
the eastbound direction during the PM peak hour. It is anticipated that the widening of SR

12
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68 to a 4-lane facility would improve the operating conditions along the corridor to
-acceptable levels of service. ’ '

 Existing traffic conditions road segment levels of service, as well as AM and PM peak
hour traffic volumes on the study road segments, are tabulated in Exhibit 6. These are
based upon the turning volumes illustrated on Exhibit 3. Recommended mitigation
measures for existing traffic conditions are shown in Exhibit 7.

13
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BACKGROUND TRAFFIC CONDITIONS

This chapter presents a description of the traffic network, traffic . volumes, and
intersection levels of service within the study area under background (existing plus
approved projects) traffic conditions.

Approved Projects
A number of other projects have been approved within the study area that have not yet

been constructed. The list of approved projects relevant to this traffic study was
developed in consultation with the County of Monterey Planning and Public Works staff.

- Appendix C includes a trip generation table of the approved projects that will most likely

be implemented within the next 5 years. It is anticipated that the trips generated by the
approved projects will impact the study street network prior to impacts being experienced
by the proposed project.

Background Traffic Conditions - Intersection Operations
The traffic that would be generated by the approved projects was combined with the

existing traffic volumes to obtain volumes for background traffic conditions. Background
AM and PM peak hour turning volumes are illustrated on Exhibit 8. Intersection levels of

~ service for background traffic conditions are summarized on Exhibit4. The levels of

service shown in Exhibit 4 reflect the improvements discussed in section 1.9 starting
under background traffic conditions. Intersection level of service calculatlon worksheets
for background traffic conditions is included in Appendix D.

Five of the six study intersections would operate below the level of service standard
under background traffic conditions. The following is a description of the operations of
each intersection that would operate at deficient levels of service. Recommended
mitigation measures are discussed in italics below the description of each intersection’s

operations.

York Road / SR 68 — Intersection # 2 (signalized) would operate at LOS F during both
the weekday AM and PM peak hours.

The addition of a second westbound through lane would improve operations at this
intersection to acceptable levels of service during the AM and PM peak hours.

Pasadera Drive-Boots Road / SR 68 — Intersection # 3 (signalized) would operate at LOS
E during the weekday AM peak hour and LOS D during the weekday PM peak hour.

The addition of a second westbound through lane would improve operations at this
intersection to acceptable levels of service during the AM and PM peak hours.

Laureles Grade Road / SR 68 — Intersection # 4 (signalized) would operate at LOS E
during the weekday AM peak hour and LOS F during the weekday PM peak hour.

14
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The addition of a seébnd eastbound through lane and a second westbound through lane

would improve operations at this intersection to acceptable levels of service during the
AM and PM peak hours.

Corral de Tierra Road / SR 68 — Intersection # 5 (signalized) would operate at LOS F
during the weekday AM and PM peak hours.

The addition of a second eastbound through lane and a second westbound through lane

- would improve operations at this zm‘ersectzon to acceptable levels of service during the
AM and PM peak hours.

" San Benancio Road / SR 68 — Intersection # 6 (signalized) would operate at LOS F
_ durmg the weekday AM and PM peak hours. :

The addition of a second eastbound through lane and a second westbound through lare
would improve operations at this intersection to acceptable levels of service during the
AM and PM peak hours. :

Background Traffic Conditions — Road Segment Operations

With the use of the GPS and GIS-based technology, it was possible to accurately
determine the operating conditions along the SR 68 corridor under existing traffic
conditions. However, finding the correct methodology to determine the road segment
levels of service for future conditions is more of a challenge. SR 68 is classified as a

- Class 1, 2-lane rural highway. The methodologies described in the Highway Capacity
'~ Manual to evaluate the operating conditions include two variables; travel speed and
~ percent time spent. following another vehicle. In an attempt to match the existing

- conditions travel speeds with results using other methodologies, it was found that the

Highway Capacity Software (HCS) showed reasonably similar results. In an attempt to -
match the HCS results with the actual travel speed measured with the GPS methodology,
it was found that in the case of SR 68, the percent time spent following does not really
play a significant role in determining the average travel speed and correspondmg LOS for
the road segment. :

The data obtained from the GPS-equipped test vehicle under existing traffic conditions
was used to calibrate the Synchro traffic analysis software in order to assess the road
segment operations under the projected traffic conditions (background, background plus

‘project and cumulative). Exhibit 6 shows the actual speed on each study segment as

recorded from the GPS device compared to the speed that was calibrated in Synchro
under existing traffic conditions. Once the Synchro analysis software was calibrated for

“ existing conditions, it was then used to estimate the projected average travel speeds for
- the future scenarios. The Synchro “Arterial Level of Service” reports are included in

Appendix E. Tt should be noted that these reports were used to estimate the speeds on the
study segments, which were then used to determine the levels of service based on the
speeds in Table 3 (which can be found on Exhibit 6). Therefore, the only values utilized

- from the Synchro “Arterial Level of Service” reports were the arterial speeds.
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Background traffic conditions road segment levels of service, as well as AM and PM
peak hour traffic volumes on the study road segments, are tabulated in Exhibit 6. These
are based upon the turning volumes illustrated in Exhibit 8. The Synchro arterial level of
service reports used to estimate the projected travel speeds under background traffic
conditions are included in Appendix E. As can be seen from Exhibit 6, the study road

- segments would continue to operate at unacceptable levels of service under background
traffic conditions.

 As identified under existing traffic conditions, congestion would continue to be
experienced on SR 68 during both and the AM and PM peak hours, with the most critical
congestion occurring in the eastbound direction during the PM peak hour. It is anticipated
that the widening of SR 68 to a 4-lane fac111ty would improve the operating cond1t1ons
along the corridor to acceptable levels of service.

_ 16
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‘BACKGROUND PLUS PROJECT TRAFFIC CONDITIONS

This chapter presents a description of the traffic network, traffic volumes, and
intersection levels of service within the study area under Background Plus Project Traffic
Conditions. It also includes an evaluation of the sight distance at the project access
intersection, as well as discussions on traffic operations and accident history on the local
road network in the vicinity of the project site.

Project Description and Trip Generation

The proposed project site is located in Monterey County, approximately twelve miles east

‘of the City of Monterey, ten miles west of Salinas and south of State Route 68. The

project site of approximately 164 acres would be developed as 17 market-rate single
family homes and one remainder parcel, approximately 180 acres in size that will be open
space. State Route 68 would provide regional access to the project site; local access to the
Harper Canyon / Encina Hills Subdivision will be provided by improving an existing dirt
road (Meyer Road / Alta Lane) located off of San Benancio Road between State Route 68
and Harper Canyon Road.

The proposed project would generate an estimated 163 daily trips, with 13 trips generated
during the AM peak hour (3 in, 10 out) and 17 trips generated during the PM peak hour

(11 in, 6 out). The project trip generation table is shown in Exhibit 9.

‘Background Plus Project Traffic Conditions -'Intersectio_n Operations

The traffic that would be generated by the Harper Canyon / Encina Hills Subdivision was
combined with the background traffic volumes to obtain background plus project traffic
conditions. The AM and PM peak hour project trip assignment is illustrated on
Exhibit 10. Background plus project AM and PM peak hour turning volumes are
illustrated on Exhibit 11. Intersection levels of service for background plus project traffic
conditions are summarized on Exhibit 4. '

Intersection level of service calculation worksheets for background plus project traffic
conditions are included in Appendix F.

Five of the six study intersections would continue to operate below the level of service
standard under background plus project traffic conditions. The following is a description
of the operations of each intersection that would operate at deficient levels of service.
Recommended mitigation measures are discussed in italics below the descnptlon of each
intersection’s operations.

York Road / SR 68 — Intersection # 2 (signalized) would continue to operate at LOS F

during both the weekday AM and PM peak hours.

17
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The addition of a second westbound through lane would improve operations at this
intersection to acceptable levels of service during the AM and PM peak hours.

Pasadera Drive-Boots Road / SR 68 — Intersection #3( Si,qnalized) would continue to
operate at LOS E during the weekday AM peak hour and LOS D durmg the Weekday PM
peak hour.

The addz‘z‘z’on of a second westbound through lane would improve operations at this
intersection to acceptable levels of service during the AM and PM peak hours.

Laureles Grade Road / SR 68 — Intersection # 4 (signalized) would continue to operate at
LOS E during the weekday AM peak hour and LOS F during the weekday PM peak hour.

The addition of a second eastbound through lane and a second westbound through lane
would improve operations at this intersection to acceptable levels of service durmg the -
AM and PM peak hours. :

Corral de Tierra Road / SR 68 — Intersection # 5 (signalized) would continue to operate at |
LOS F during the weekday AM and PM peak hours. ‘

The addition of a second eastbound through lane and a second westbound through lane
would improve operations at this intersection to acceptable levels of service during the
AM and PM peak hours.

San Benancio Road / SR 68 — Intersection # 6 (signalized) would continue to dperate at
LOS F during the weekday AM and PM peak hours.

 The addition of a second eastbound through lane and a second westbound through lane

would improve operations at this intersection to acceptable levels of service durzng the

AM and PM peak hours.

Background Pius Project Traffic Conditions — Road Segment Operations

' Background plus project traffic conditions road segment levels of service, as well as AM

and PM peak hour traffic volumes on the study road segments, are tabulated in Exhibit 6.
These are based on the turning volumes illustrated in Exhibit 11. Exhibit 7 tabulates
mitigation measures for background plus project traffic conditions. The Synchro arterial
level of service reports used to estimate the projected travel speeds under background
plus project traffic conditions are included in Appendix E.

As identified under existing traffic conditions, congestion would continue to be
experienced on SR 68 during both and the AM and PM peak hours, with the most critical
congestion occurring in the eastbound direction during the PM peak hour. It is anticipated -
that the widening of SR 68 to a 4-lane facility would improve the operating conditions
along the corridor to acceptable levels of service.

18
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" Based on the criteria for significant project impacts discussed in Section 1.7 of this
report, the addition of any project trips to road segments already operating at LOS F
should be considered significant. '

19
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5.1

5.2

"CUMULATIVE TRAFFIC CONDITIONS

This chapter presents a description of the traffic network, traffic volumes, and

intersection levels of service within the study area under Cumulative Traffic Conditions.
Various approved and proposed projects throughout the Cities of Marina, Seaside, Sand
City, Monterey, Del Rey Oaks, Salinas, and Monterey County are anticipated to be
developed, or at least partially developed, within approximately the next twenty-five
years. The Cumulative Traffic Conditions scenario includes the existing traffic volumes
plus the estimated traffic that would be generated by all approved and cumulative
projects in the vicinity of the study area, as well as the proposed project. The horizon year
for the Cumulative Traffic Conditions scenario is the year 2030. The AMBAG Regional

- Travel Model was used to estimate the Cumulative 2030 traffic volumes on the study

road network

_ Cumulgtlve Projects

P
A number of projects have been proposed within the study area that have not yet been
approved or even formally submitted for evaluation. The list of cumulative projects
relevant to this traffic study was developed in consultation with the County of Monterey
Planning and Public Works staff. Appendix G includes a trip generation table of the
cumulative projects.

Cumulative Traffic Conditions - Intersection Operations

Cumulative traffic conditions AM and PM peak hour turning volumes are illustrated on
Exhibit 12. Intersection levels of service for cumulative traffic conditions are summarized
on Exhibit 4. Intersection levels of service calculation worksheets for cumulative traffic

conditions are included in dppendix H.

All six of the study intersections would operate below the level of service standard under

~cumulative traffic conditions. The following is a description of the operations of each
 intersection that would operate at deficient levels of service. Recommended mitigation

measures are discussed in italics below the description of each intersection’s operations.

SR 218 / SR 68 Intersection #1 (signalized) would operéte at LOS C during the weekday
AM peak hour and LOS E during the weekday PM peak hour.

Widening and restriping the northbound approach to include one lefi-turn lane, one
through lane, and one right-turn lane, widening the eastbound approach to include two
left-turn lanes, two through lanes, and one right-turn lane, and the addition of
southbound right-turn overlap phasing would improve operations at this intersection to
acceptable levels of service during the AM and PM peak hours.

York Drive / SR 68 Intersection #2 (signalized) would operate at LOS F during the
weekday AM and PM peak hours. .

20
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The addition of a second eastbound through lane, a second eastbound left-turn lane, and
a second westbound through lane at this intersection would improve operations to an
acceptable level of service during the AM and PM peak hours. .

Pasadera Drive-Boots Road / SR 68 Intersection #3 ( signaliied) would operate at LOS F
during the weekday AM and PM peak hours.

The addition of a second eastbound through lane and a second westbound through lane
at this intersection would improve operations to an acceptable level of service during the

'AM and PM peak hours.

Laureles Grade / SR 68 Intersection #4 (smnahzed) would operate at LOS F durmg the

_weekday AM and PM peak hours.

The addition of a second eastbound through lane, a second westbound through lane, and
the addition of northbound right-turn overlap phasing at this intersection would improve
operations to an acceptable level of service during the AM and PM peak hours.

Corral de Tierra Road / SR 68 Intersection #5 (signalized) would operate at LOS F dunng
the weekday AM and PM peak hours.

The addition of a second eastbound through lane, a second westbound through lane, and
the addition of northbound right-turn overlap phasing at this intersection would improve
operations to an acceptable level of service during the AM and PM peak hours.

San Benancio Road / SR 68 Intersection #6 (signalized) would operate at LOS F during

~ the weekday AM and PM peak hours.

-The addition of a second eastbound through lane and a second westbound through lane

at this intersection would improve operations to an acceptable level of service durmg the
AM and PM peak hours.

Cumulatlve Traffic Conditions — Road Segment Operations

Cumulative traffic conditions road segment levels of service, as well as AM and PM peak
hour volumes on the study road segments, are tabulated in Exhibit 6. These are based on
the turning volumes illustrated on Exhibit 12. Exhibit 7 tabulates the recommended
mitigation measures for cumulative traffic conditions. The Synchro arterial level of
service reports used to estimate the projected travel speeds under cumulative traffic

‘conditions are included in Appendix E.

As identified under existing traffic conditions, congestion would continue to be
experienced on SR 68 during both and the AM and PM peak hours, with the most critical
congestion occurring in the eastbound direction during the PM peak hour. It is anticipated
that the widening of SR 68 to a 4-lane facility would improve the operating conditions

‘along the corridor to acceptable levels of service.
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Based on the criteria for significant project impacts discussed in Section 1.7 of this’
report, the addition of any cumulative trips to road segments already operating at LOS F
should be considered significant.

22
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6.1

6.2

PROJECT ACCESS AND SIGHT DISTANCE

Project Access

Access to the project site for the proposed Harper Canyon / Encina Hills Subdivision is
located off San Benanc¢io Road to the south of State Route 68; the location of the
proposed project is shown in Exhibit 1A. San Benancio Road is a collector road
providing access to several residential developments and the posted speed limit is 35
mph. Localized main access to the proposed project will be via Meyer Road. The
proposed project would create 17 single-family residential parcels that range from 5.13
acres to 23.42 acres, associated roadway improvements and one remainder parcel of
approximately 180 acres that would remain as open space.

State Route 68 provides regional access to the project site. Meyer Road would prdvide
access to lots 15 through 17. Lots 1 through 7 and 11 through 14 would be accessed via

~ Alta Lane and lots 8 through 10 would be accessed via Sierra Lane. Lot 7 would have an

extended 12 foot wide driveway from Alta Lane extending behind lot 6.
Sight Distance Analysis
6.2.1 Speed Survey on San Benancio Road

A speed survey was conducted on San Benancio Road in the vicinity of the San
Benancio Road / Meyer Road intersection. The speed survey was conducted in
accordance with the requirements of the latest California Vehicle Code and the
Caltrans Trafﬁc Manual.

During the speed survey, Higgins Associates collected 106 readings (33 readings in
the northbound travel direction and 53 readings in the southbound travel direction)
using manual radar speed survey equipment The survey radar device was calibrated
and the speed surveys were conducted in good weather and under normal traffic
conditions on May 5, 2006. ‘

The speed survey data was analyzed and the results indicate that, in the northbound
direction, the average travel speed on San Benancio Road in the vicinity of Meyer
Road is 45 miles per hour, and the 85™ percentile s%eed is 51 mph. In the southbound
direction, the average speed is 46 mph, and the 85™ percentile speed is 52 mph. The
results of the speed survey are summarized on Exhibits 13 and 14.

6.2.2 Actual Sight Distance Currently Provided at the San Benancio Road /
Meyer Road Intersection

Currently, a sight distance of about 240 feet is provided to the north of the
intersection and about 250 feet of sight distance is provided to the south. This is based
on a 13 foot setback from the edge of travel way. Corner sight distance is measured
from a point 3.5 feet above the ground at the location of the driver on the minor street
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to a 4.25 feet object height in the center of the approaclﬁng lane of the major road.
Photographs of the San Benancio Road / Meyer Road intersection, which were taken
on May 9, 2006, are included in Appendix 1. .

6.2.3 Required Sight Distance at the San Benancio. Road / Meyer Road
Intersection to Accommodate Prevailing Traffic Speeds

Based on the prevailing traffic speeds on San Benancio Road and the standards set
forth in 4 Policy on Geometric Design of Highways and Streets, published by the
.American Association of State Highway and Transportation Officials (AASHTO),

- 2001, the minimum sight distance that should be provided to allow for safe operating
conditions at the San Benancio Road / Meyer Road intersection is 436 feet looking
north from Meyer Road, and 423 feet looking south from Meyer Road. The sight
distance calculations are included in Exhibit 15.°

Based upon the available sight distances, neither direction meets AASHTO standards
- for sight distance. Therefore, existing conditions constitute substandard sight
distances per AASHTO standards.

6.2.4 Remedial Meﬁsures

The lack of acceptable sight distance at this intersection could be improved by
trimming vegetation and cutting back the embankment. However, the vertical
curvature also contributes to the lack of acceptable sight distance at this location.
Overlaying Meyer Road to raise the elevation of the vantage point of the driver on
Meyer Road will also improve sight distance. The existing 240 and 250 foot sight
distances at the San Benancio Road / Meyer Road intersection accommodate a speed

- of 35 mph, as shown in Exhibit 15. However, based on the speed survey, a speed limit -

- of 35 mph on San Benancio Road in the vicinity of Meyer Road would not be
enforceable. :

General Recommendatlons Regardmg the San Benancio Road / Meyer Road
Intersection

The San Benancio Road / Meyer Road intersection should be upgraded to meet Monterey
County standards for a private road / county road intersection. In addition, based on the
Monterey County Left-Turn Policy, adopted on February 26, 1980, a southbound left-turn
lane will be warranted under background plus project traffic conditions at the San
Benancio / Meyer Road intersection. The left-turn channelization warrant is included as
Appendix J.

In addition, the Meyer Road approach currently does not include standard tapers to
accommodate right turns into and out of Meyer Road. The San Benancio Road / Meyer
Road intersection should be upgraded per County of Monterey standards for a private
road / county road intersection. This will also assist in improving sight distance at the
intersection. ’
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6.4  San Benancio Road Traffic Operations Analysis

6.4.1. Traffic Volumes and Level of Service

Based on the 2005 Annual Average Daily Traffic booklet, published by the Monterey
County Department of Public Works, the 2005 Annual Average Daily Traffic
(AADT) on San Benancio Road between SR 68 and Harper Canyon Road was 5,700
vehicles per day. San Benancio Road, a two-lane rural road, currently operates at
'LOS B, based on the Level of Service Threshold Volumes for Vanous Roadway
- Types, which are included in Appendix K.

The project will add approximately 160 daily trips on San Benancio Road, which is
about a 3% increase in traffic. With the addition of project traffic, San Benancio Road
will still operate at LOS B.

642  Accident Analysis

Accident history data on San Benancio Road was obtained from County of Monterey
staff. The accident data indicate that during a five-year period (from January, 2001

until March, 2006) there were five collisions on San Benancio Road between SR 68
and Harper Canyon Road. Of the five reported collisions on San Benancio Road,
three involved one vehicle that ran off the road and hit an object. The other two
collisions involved two vehicles with one vehicle being broadsided by the other. Of
the five reported collisions on San Benancio Road between SR 68 and Harper Canyon
Road, all of them involved property damage with no injuries and no fatalities. A
collision diagram summarizing the accident history on San Benancio Road (between
SR 68 and Harper Canyon Road) within the last five years is shown on Exhibit 16.

Table 4 compares the accident rate on San Benancio Road between SR 68 and Harper
Canyon Road with the statewide average accident rate for 2-lane rural roads’. From
Table 4 it can be seen that the accident rate'on San Benancio Road, between SR 68
and Harper Canyon Road, is well below the statewide average for similar types of
roads. -

12003 Collision Data on California State Highways, published by Caltrans.
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Table 4. Accident Rates on San Benancio Road Compared with
Statewide Average Accident Rates on 2-Lane Rural Roads

 San Benancio Road ‘ Statewide Average
. Accident Rate Accident Rate
Total Accidents 0.481 Ace / MVM* 124 Aco/ MM
Fatality + Injury 0.00 Fatal + Injury / MVM* 0.57 Fatél + Injury /MVM*
Fatality ' 0.00 Fatal / 106 MVM* 3.84 Fatal / 100 MVM*

6.5

6.6

* Acc/MVM = accidents per million vehicle miles.

6.4.3 General Recommendations Regarding San Benancio Road

Field observations and comments from residents on San Benancio Road indicate that |
many of the private driveways along San Benancio Road experience limited sight
distance conditions. Vegetation should be minimized where it interferes with sight
distance. This is the responsibility of the County of Monterey within the public right
of way and the individual property owner if a sight distance constraint is created by
landscaping, fences or other physical features within the property owner’s land.
Enforcement is also recommended. However, it must be remembered that that there is
a history of very few accidents on San Benancio Road. Relatively high speeds and.
" increasing traffic volumes have apparently not resulted in a safety problem.

 Meyer Road Traffic Operations Evaluation

Meyer Road is a privately maintained road owned by Harper Canyon Realty LLC, subject
to easements in favor of other residences along the road. Meyer Road would be classified
as a tertiary road based on Monterey County street classifications, as it would provide
access to no more than 100 tributary dwelling units. The width of Meyer Road currently -
varies between approximately 10 to 13 feet. It is recommended that Meyer Road be
upgraded per County of Monterey standards (for a tertiary private rural road) to a

- minimum surfaced roadbed width of 20 feet. Physical and topographic constraints may

limit the ability to meet tertiary standards. At a minimum, a County of Monterey standard
cul-de-sac street with 18 feet of paved width should be provided. Typical cross sections
for these types of roads are 1nc1uded in Appendix L.

Project-Specific Recommendations

The following are project-specific recommendations based on the preceding analysis.
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1. To the extent practical, trim or cut back the vegetation and embankment in the vicinity of
the San Benancio Road / Meyer Road intersection to improve sight distance at the
intersection. The precise extent of vegetation removal, embankment re-grading and
resurfacing will require the review and approval by the Monterey County Public Works
Department at the time of obtaining an Encroachment Permit.

2. To the extent practical, widen and resurface Meyer Road per County of Monterey
standards for a cul-de-sac private road (i.e., to a minimum surfaced roadbed width of 18
feet) per Monterey County Public Works Standard Detail Plate No. 5, included herein as
Appendix L.

3. To the extent practical, provide right turn tapers at the San Benancio Road / Meyer Road
intersection per County of Monterey standards for a private road / county road
intersection as described in the Monterey County Roadway Design Standards, page 18,
item P (included as Appendix M) or similar to the standard Caltrans Access Opemngs on
Expressways, Figure 205.1 (mcluded as Appendzx N)

4. Construct a southbound San Benancio Road left-turn lane per Monterey County standards
at the San Benancio Road / Meyer Road intersection.
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”

7.1

7.2

CONCLUDING COMMENTS AND RECOMMENDATIONS

Concluding Comments

This traffic impact analysis evaluated the anticipated impacts from the increase in traffic
that would be generated by the proposed Harper Canyon / Encina Hills Subdivision on
the surrounding road network. Four traffic scenarios were assessed in the traffic analysis,
namely, existing traffic conditions, background (existing plus approved projects) traffic
conditions, background plus project traffic conditions, and cumulative traffic conditions.

The results have been thoroughly discussed in the preceding chapters of this report and
the conclusion is that a number of mitigating improvements would be required, beginning
under existing traffic conditions, to achieve and maintain acceptable levels of service on
the study road network. These improvements, which for the most part are based on
existing deficiencies in the road network, would not be triggered by the proposed project.
In addition, funding for the implementation of these improvements along the entire
corridor is not available.

Based on the careful evaluation of the traffic impacts, no project-specific mitigation
measures are recommended at the study intersections numbered 1 through 6 or on the
study road segments. However, there are project-specific recommendations for the
project access at San Benancio Road and Meyer Road (see Section 6.3 of this report).

. Although the proposed project would not cause any of the study intersections or road

segments to degrade to a lower level of service, the project would generate traffic that

- would be added to the road network, which is already operating at deﬁc1ent levels.

1t is therefore recommended that the proposed Harper Canyon / Encina Hills Subdivision

~ project contribute funds to improve the operating conditions on the SR 68 corridor. A
“series of intersection improvements were identified by the Highway 68 Advisory

Committee. These have been assumed in this report to be fully funded and in place under
Background traffic conditions. If they are not implemented because of funding shortfalls,
the Harper Canyon / Encina Hills Subdivision project could contribute toward the
implementation of any one or combination of more than one of the identified
improvements as part of the TAMC impact fee program. |

Widening SR 68 to Four Lanes from Toro Park to West End of Toro Park Estates

In November 2006, Higgins Associates explored the possibility of adding a 1.1 mile
extension of the 4-lane freeway portion of SR 68, from where the freeway currently ends
to the west end of Toro Park Estates in order to provide a net reduction in travel time
along the SR 68 corridor. The Harper Canyon / Encina Hills Subdivision project could
contribute toward this improvement in lieu of or in addition to the other improvements.
The freeway extension would provide several benefits to the SR 68 corridor. One benefit

~ would be a reduction in the travel time on SR 68 in both directions. The freeway
extension would reduce the combined eastbound and westbound travel time through the

28
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7.3

SR 68 corridor by approximately 286 seconds (4.7 minutes) during the weekday AM and
PM peak hours. The traffic generated by the Harper Canyon / Encina Hills Subdivision
project would increase the combined eastbound and westbound travel time through the
SR 68 corridor by approximately 32 seconds. Therefore the implementation of the
freeway extension would more than offset the increase in travel time caused by the
proposed project. The calculations used to estimate the reduction in travel time with the
freeway extension are shown in Appendix O and are based on the average travel speeds
through the SR 68 corridor in Exhibits 5SA and 5B. The increase in travel time caused by

- the project was estimated using the Synchro arterial analysis reports which are included

in Appendix P.

Another benefit of extending the freeway would be a reduction in the length of the queue
on westbound SR 68 east of San Benancio Road during the weekday AM peak hour,
which is currently up to 2.5 miles long. It is also reasonable to assume that it would
reduce the number of accidents per year on SR 68, as the state-wide accident rates on 4-

lane freeways are about half of those on 2-lane highways. In addition, it would eliminate

the observed phenomenon of drivers exiting westbound SR 68 at the Portola Drive
interchange to cut through the neighborhoods in Toro Park Estates. Drivers do this to get
ahead of traffic by re-entering the SR 68 traffic stream at.Torero Drive. This
phenomenon, which occurs daily during the weekday AM peak hour, was evident in the
data collection and was confirmed through discussions with Monterey County staff.

If this improvement was to be implemented, a decision would have to be made regarding
the existing intersection on SR 68 at Torero Drive. There would be several options; the
intersection could be closed off and only used as an emergency access. In this case,
existing traffic would be diverted to the Portola Drive interchange. Another option would
be to convert the intersection to right-in, right-out access only, in which case the road
segment would operate more as an expressway than a freeway. Other options could also
be explored, such as allowing eastbound SR 68 left-turns onto Torero Drive, but
prohlbltmg southbound Torero Drive left-mms onto SR 68.

Fair share contributions from the Harper Canyon / Encina Hills Subdivision project, as
well as other proposed projects in the vicinity of the SR 68 corridor, could be combined
to fund this improvement. Or an agreement could be made for the project to provide all or
a portion of the funds to pay the “soft costs” of the freeway extension project (e.g. a
Project Study Report).

Widening SR 68 to Four Lanes from Toro Park to Corral de Tierra Road
As was mentioned in Section 1.9 of this report, the Transportation Agency for Monterey

County (TAMC) is currently in the process of updating the 2004 Nexus Study for a
Regional Development Impact Fee. As of this writing, the project list in the Regional

Impact Fee Nexus Study Update includes a project referred to as “SR 68 Commuter
~ Improvements”, which would widen SR 68 to four lanes from the existing 4-lane section

(adjacent to Toro Park) to Corral de Tierra Road. This improvement partially overlaps
with the improvement described in Section 7.2, as it would double the length of roadway
being widened from 1.1 miles to approximately 2.3 miles. The geometric design details
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7.4

7.5

7.6

7.7

of this improvement are not known at this time. Therefore it would be difficult, if not
impossible, to determine the additional reduction in travel time that would take place
along the SR 68 corridor with this improvement in place. However, it is clear that this
improvement would result in an additional reduction in travel time along the corridor,
over what was analyzed by the 1.1 mile freeway extension, as well as reduce queuing
during the peak periods, and provide safety benefits, as discussed in Section 7.2.

Discussion on Intersections

No project-specific mitigation measures were identified for the study intersections
numbered 1 through 6. It should be acknowledged that the intersection operating
conditions are based on the average delay for vehicles and they do not necessarily reflect
the operating conditions of the road segments. However, there are prOJect—spec1ﬁc
recommendations for the project access at San Benancio Road and Meyer Road.

Discussion on Road Segments

With the use of the GPS and GIS-based technology, it was possible to accurately
determine the operating conditions along the SR 68 corridor under existing traffic
conditions. The travel speed based assessment of the operating conditions along the SR
68 corridor confirmed the longstanding opinion that levels of service on SR 68 are
unacceptable. SR 68 should be widened to a 4-lane facility to ensure acceptable levels of
service.

Significant Impacts on Intersections and Road Segments

Based on the significant impact criteria listed in section 1.7 of this report, the
implementation of the proposed project will have a significant impact on four of the six
study intersections (i.e., for intersections already operating at LOS F, any increase, even
one vehicle, to the intersection’s critical movement is considered significant) and four of
the five study road segments (i.e., the addition of one project trip added to a segment
already operating at LOS F is con51dered significant).

Recommended Mitigation Measures on Study Road Network

The recommended mitigation measures for each traffic scenario are listed below. To
minimize confusion, mitigation measures will not be repeated under subsequent traffic
scenarios if they were already identified under a preceding scenario.

> - Mitigation Measures Recommended for Existing Traffic Conditions

Mitigation #1 — A second westbound through lane should be added at the York Road /
SR 68 intersection.

Mitigétion #2-A second westbound through lane should be added at the Pasadera Drive
/ SR 68 intersection.
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Mitigation #3 — A second eastbound through lane and a second westbound through lane
should be added at the Laureles Grade Road / SR 68 intersection.

Mitigation #4 — A second eastbound through lane and a second westbound through lane
should be added at the Corral de Tierra Road / SR 68 intersection.

Mitigation #5 — A second eastbound through lane and a second westbound through lane
should be added at the San Benancio Road / SR 68 intersection.

The SR 68 corridor should be widened to a 4-lane facility to ensure acceptable operating
conditions. '

>  Mitigation Measures Recommended for Backgrouhd Traffic Conditions

No new mitigation measures are recommended under background traffic
conditions.

The same mitigation measures recommended under existing traffic conditions would also
be recommended under background traffic conditions. '

> Mitigation Measures Recommehded for Background Plus Project Traffic
Conditions

Regarding thé study intersections numbered 1 through 6 and the study road segments, the
same mitigation measures recommended under existing and background ftraffic
conditions would also be recommended under background plus project traffic conditions.

Mitigation #6 — The study project should pay a pro-rata contribution toward Mitigations
11 through 17, or any combination thereof. The payment of a pro-rata contribution
towards the implementation of Mitigation #16 or #17 alone would offset the increase in
delay and travel time along the SR 68 corridor caused by the project. Preferably, the
project would fund the preparation of planning studies and/or design of the freeway
extension project, if these stages of the implementation have not yet occurred.

The study project should pay the TAMC Regional Traffic Impact Fee to mitigate
cumulative impacts along SR 68. Through the payment of the TAMC Regional Traffic
Impact Fee, the proposed project would thus directly contribute to improvements along
the SR 68 corridor. However, if the project contributes to the extension of the freeway,
then they should be credited for the TAMC fee as they would be contributing their fair
share towards cumulative impacts along SR 68.

Mitigation #7 — To the extent practical, trim or cut back the vegetation and embankment
in the vicinity of the San Benancio Road / Meyer Road intersection to improve sight
distance at the intersection. The precise extent of vegetation removal, embankment re-
grading and resurfacing will require the review and approval by the Monterey County
Public Works Department at the time of obtaining an Encroachment Permit.
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Mitigation #8 — To the extent practical, widen and resurface Meyer Road per County of
Monterey standards for a cul-de-sac private road (i.e., to a minimum surfaced roadbed
‘width of 18 feet) per Monterey County Public Works Standard Detail Plate No. 5,
included herein as Appendix L

Mitigation #9 — To the extent practical, provide right turn tapers at the San Benancio
Road / Meyer Road intersection per County of Monterey standards for a private road / '
county road intersection as described in the Monterey County Roadway Design
Standards, page 18, item P (included as Appendix M) or similar to the standard Caltrans
Access Openings on Expressways, Figure 205.1 (included as Appendix N).

Mitigation #10 — Construct a southbound San Benancio Road left-turn lane per Monterey
" County standards at the San Benancio Road / Meyer Road intersection.

> Mitigation Measures Recommended for Cumulative Traffic Conditions

Mitigation #11 — Widen and restripe the northbound approach to include one left-turn
lane, one through lane, and one right-turn lane, widen and restripe the eastbound
approach to include two left-turn lanes, two through lanes and one right-turn lane, and
install right-turn over lap phasing at the SR 218 / SR 68 intersection. '

Mitigation #12 — A second eastbound through lane and a second eastbound left-turn lane
should be added at the York Road / SR 68 intersection.

Mitigation #13 — A second eastbound through lane should be added at the Pasadera
Drive / SR 68 intersection.

Mitigation #14 — Convert the northbound right-turn to right-turn overlap phasing af the
Laureles Grade Road / SR 68 intersecti()n ’

Mltlgatlon #15 — Convert the northbound right-turn to rlght-turn overlap phasing at the
Corral de Tierra Road / SR 68 intersection.

Mitigation #16 — Widen SR 68 to four lanes from Toro Park to the west end of Tore Park
Estates. This improvement could be implemented at any time and therefore applies to all
development scenarios.

~ Mitigation #17 — Widen SR 68 to four lanes from Toro Park to Corral de Tierra Road.
This improvement could be implemented at any time and therefore applies to all
development scenarios.
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Cumiiative
. . LOS ondition
Road Segment Type Direction AM Peak Hr PM Peak Hr )
‘ Std. GPS Synchro GPS Synchio AM Peak Hr PM Peak Hr AM Peak Hr PM Peak Hr AM Peak Hr PM Peak Hr
Volume | Speed’  LOS® | Speed?  LOS® |Volume | Speed” LOS® | Speed” LOS® | Volume Speed*| LOS® |volume Speed®| LOS® fVolume Speed*| LOS® | Volume Speed’ L05® Ivolume Speed*| LOS® |voume Speed*| LOS®
Highway 68 Between Highway 218 and York Rd. 2-Lane Arterial EB C/D 1,432 | 37.0 E 372 E 1,067 | 39.0 E 38.8 E 1,612 366 E 1,224  38.8 E 1613 366 E 1,228 388 E 1,708 363 E 1415 324 E
' WB 1,345 | 340 E 343 E 1,726 | 42.0 D 418 D 1,464 333 E 1,951 369 E 1,468 329 E 1,953 36.7 E 1,573 . 296 E 2,057 245 F
Highway 68 Between York Rd. and Boots Rd.-Pasadera Dr. 2-Lane Arterial EB CIb ?88 40.0 E 396 E 1,133 | 23.0 F 233 F 869 40.1 D 1,296 222 F 870 40.1 D 1,300 222 F 959 39.3 E 1579 16.8 F
: WB 1,415 | 39.0 E 39.0 E 1,205 | 51.0 B 471 Cc 1,548 341 E 1,323 469 c 1,562 338 E | 13258 469 C 1,781  28.7 E 1485 4438 D
Highway 68 Between Boots Rd.-Pasadera Dr. and Laureles Grade Rd. 2-Lane Arterial EB C/D 772 40.0 E 39.6 E 1,080 11.0 F 1.2 F 858 417 3] 1,241 109 F 859 4.7 o 1,245 10.8 F 3933 408 D 1,516 8.7 F
WB 1,351 | 400 E 40.0 E 1,102 | 40.0 E 39.7 E 1,472 29.0 E 1,223 348 E 1476 288 | E | 1225 348 E 1,715 187 F 1,378 253 E.
Highway 68 Between Laureles Grade Rd. and Corral de Tierra Rd. 2-Lane Arterial EB C/ID 876 440 B 440 D 1,309 210 F 21.2 F 976 38.1 E 1,483 15.7 F o977 38e E 1,487 156 { - F 1,062 334 E 1,803 12,6 F
WB 1,373 | 350 E 354 E 1,074 | 52.0 B 51.9 B 1,508 288 E 1,218 516 B 1512 288 E 1,220 515 B 1,748 218 F 1,347 473 Cc
Highway 68 Between Corral de Tierra Rd. and San Benancio Rd. 2-Lane Arterial EB C/D 1,020 | 26.0 E 26.1 E 1,365 21.0 F 21.2 F 1,125 357 E 1,536 201 F 1,926 355 E 1540 188 F 1,252 ° 235 V' F 1,888 138 F
WB . 1,305 | 31.0 E 31.0 E 1,149 | 280 E 275 E 1,444 1486 F 1,288 158 F 1448 145 F 1208 154 -F 1,700 104 F |} 1498 938 F
Notes: Table 3.
1. Average travel speed obtained from data collection in the field using GPS technology. ‘
2. Average travel speed obtained from Synchro software calibrated with results from GPS data collection. Level Average
3. Level of service based on speeds in Table 3. of Travel
4, Speed as calculated in Synchro software. ' Service Speed
5. Levels of service in red borders represent significant project impacts per CEQA guidelines. (mph)
A >58
B 50.1-55
c 451-50
D 40.1-45
E 25.1-40 -
F <=25
Exhibit 6

HIGGINS ASSOCIATES

6-087.01 LOS.XIs - Seg LOS

Road Segment Levels of Service







#1 Highway 218 / Highway 68

#2 York Rd. / Highway 68

#3 Pasadera Dr.-Boots Rd. / Highway 68

\\

K 431(830)

<— 1016(1292)

\/- 17(29)

N 196(167)
< 21(17)
e 494(324)

I Highway 68 }/\

N\

K 394(118)

< 1152(1198)

York Rd.

A 139(188)
<« 1(3)

113(372)
v

Highway 68 l/\

i

I\ 32(30)

<— 1419(1180)

\/ 21(13)

29(40)

A\_ 77(72)
< 14
\/‘

I Highway 68 /\

147(205) 253(109) . 32(60)
1093(860) —> 751(921) —> 791(1172) —>
11(13) e 3(10) 46(64)
\, S|l rcgg \ . 58 ]esg
gl & & B b AR
T =R o= @
£ - «— N ° 0 N
k- @
#4 Laureles Grade Rd. / Highway 68 #5 Corral de Tierra Rd. / Highway 68 #6 San Benancio Rd. / Highway 68

N

< 1266(1008)

f 237(208)

Highway 68 Ii
722(1101) —>

136(140) \ \

'\\,

Laureles Grade Rd.
206(217)
245(381)

\ 13(7{{1

< 1343(1132)

f 83(157)

N 5(4)

<« 1)
8(4)

‘/

Highway 68 IJ‘

2(1)
918(1361) ——>

56(121) \ :

Corral de Tierra Rd.

9

1
1320(1215)
70(149)

A\_ 1(2)

<« 1(1)
1(1)

V/

e

Highway 68 /\;

1(2)
1059(1422) — >

36(112) \ =

S111(72) —_
12) ——>
143(110) ~

HIGGINS ASSOCIATES

6-087.01 Volumes2.xis - Back AM&PM

Exhibit 8
Background Conditions
AM & PM Peak Hour Volumes
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#1 Highway 218 / Highway 68 #2 York Rd. / Highway 68 #3 Pasadera Dr.-Boots Rd. / Highway 68
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g Laureles Grade Rd. / Highway 68 #5 Corral de Tierra Rd. / Highway 68 #E San Benancio Rd. / Highway 68
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-
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Highway 68 lf
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Laureles Grade Rd.

Highway 68 =
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~

Corral de Tierra Rd.
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Highway 68
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1(4) ? 2

San B

HIGGINS ASSOCIATES

Exhibit 10

Project Trip Distribution and Assignment

6-087.01 Volumes2.xis - Proj AM&PM

AM & PM Peak Hour Volumes




#1 Highway 218 / Highway 68

#2 York Rd. / Highway 68

#3 | Pasadera Dr.-Boots Rd. / Highway 68
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A\ 432(830)

<— 1019(1294)

f 17(29)
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<« 14
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#4. Laureles Grade Rd. / Highway 68 #5 Corral de Tierra Rd. / Highway 68 #6 San Benancio Rd. / Highway 68
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Corral de Tierra Rd.
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A\ 1(1)
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v
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1(2)
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37(116) \V )

 115(74) _
1) —>
149(114) ~

HIGGINS ASSOCIATES

6-087.01 Volumes2.xls - Back+Proj AM&PM

Exhibit 11

Background + Project Conditions

AM & PM Peak Hour Volumes



#1 Highway 218 / Highway 68

il i3 . York Rd. / Highway €68

[#3 Pasadera Dr.-Boots Rd. / Highway 68

\

A\ 425(567)

<— 1130(1460)
18(30)

A\~ 276(228)
<—— 25(20)

415(313)
\/‘

! Highway €8 :/\

188(292)
1266(1060) — >

N\

N 564(241)

< 1214(1234)

\/ 3(10)
Highway €8 -
'340(122) _/ ’ T
699(1084) —> <\ f
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S <

York Rd.

N 171(230)
<« 25
f 252(490)

/\ 55(34)

<— 1634(1321)

f 26(23)

32(44)

/\ 83(78)
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#4 Laureles Grade Rd. / Highway 68 #5 Corral de Tierra Rd. / Highway 68 @] San Benancio Rd. / Highway 68
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f 296(245) -

Highway 68 I
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Laureles Grade Rd.
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<— 1512(1187)

\/- 169(301)

<« 202
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954(1572) ——>

102(228) \

* |7—‘| A\ 8(6)

—
2(2) —>
286(311) ~

Corral de Tierra Rd.
229(154)

74

A\ 2{2)

<— 1567(1410)

‘/- 77(160)

l\. 2(3)
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Highway 68 /\

2(3)
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42(130) \, p
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6-087.01 Volumes2.xls - Cumulative AM&PM

Exhibit 12
Cumulative Conditions
AM & PM Peak Hour Volumes




'San Benancio Road Speedv Study

Location:  San Benancio Road at Meyer Road
Direction: NB 50th percentile speed (median) 45 mph Average Speed: 45 mph
Day of the Week: Friday 85th percentile speed (critical): 51mph  Standard Deviation: 6 mph
Date: May 5, 2006 10 mph pace speed”: : 38 to47  Mode" 47 mph
Time of Day: 3:00 PM -4:30 PM  Percentin pace speed: 70 % % Exceeding Speed Limit 17 %
Posted Speed Limif: 50 mph Range of speeds: 35 to 65
Vehicles Observed: =~ 53
Survey Data
e A
Speed Number Percent. Cumul. 100
(mph) of Obs. of Total Percent. - pu e
3B 2 4 4 o0
36 0 0 4 /
37 0 0 4 80 -
38 2 4 8 S T e S S s B _./
38 3 6 13 70 T A 1
40 3 6 19 " 1 P
41 5 9 28 3 I
o .
2 1 2 30 £ 80 PiL
43 3 6 36 g - / 1
4 3 6 42 S 50 4g 1
45 7 13 55 % g 1
4% 1 2 57 I E / !
a7 9 17 74 5 3 / !
fal (o) 1
48 1 2 75 ™
ag Wi 1
49 o] 0 75 30 7] 1
5 4 8 83 !
51 5 9 92 20 Il
52 0 0 92 /‘ I
53 1 2 94 1 / §
54 1 2 96 LA™ ,./ I
2 h
55 0 0 9% ; i ! ’B’l"l Qggig 3
56 0 0 % 0 1 .
57 0 0 96 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65
58 0 0 96 Speed (mph)
59 0 0 96 . J
60 0 0 96
61. 1 2 98
62 0 0 98 ~
83 0 0 98 10
64 4] 0 g8
65 1 2 100
9
8
7
2
S 6
[
4
@
2
o 5
k]
H
£ 4
=3
=
3 -
2
1
3% E<l
0 l‘j é ;g.xé';* §
35 38 37 38 30 40 41 42 43 44 45 46 47 48 48 50 51 52 53 54 55 56 57 58 59 80 61 62 83 84 65
) Speed (mph)
. J
Notes: ' If there is more than one mode, the highest speed is presented in the summary.
2 If there is more than one 10 mph pace speed, the average is presented in the summary.
3 Refers to speed limit as posted on day and at the location of the speed survey.
Exhibit 13
San Benancio Road Speed Study
HIGGINS ASSOCIATES 6.067.01 Spoed Sureyis- NB Ouput Northbound Travel Direction



San Benancio Road Speed Study

Location: San Benancio Road at Meyer Road

Direction: SB 50th percentile speed (median) 46 mph Average Speed: 46 mph |
Day of the Week: Friday 85th percentile speed (critical): 52 mph Standard Deviation: 5 mph
Date: May 5, 2006 10 mph pace speedzz . 40 to49 Mode": : 46 mph
Time of Day: 3:00 PM -4:30 PM = Percent in pace speed: 66 % % Exceeding Speed Limit 23 %
Posted Speed Limit*: 50 mph Range of speeds: 38 to 55 ‘

Vehicles Observed: 53 ‘

Survey Data
Speed Number Percent. Cumul. 100
(mph) of Obs. of Total Percent. /
38 2 4 4 80 v
3 2 4 8
40 2 4 11 80
41 6 11 23 o ESU S S S S A N N — |~
42 3 6 28 70 T 7!’.
43.. 4 8 36 W 1
4 2 4 40 g * I
o]

45 4 8 47 £ 60 7 I
4 7 - 13 60 g +
47 2 - 4 64 e 504 1
© 3 6 70 : & 4 1
49 2. 4 74 3 ols !
50 2 4 77 § 3 //' H
51 3 6 83 © - "
52 3 6 89 30 4 1
53 2 4 92 ’ i
54 3 6 98 20 4 L
55 1 2 100 1

oS |

- .‘ 10 mph_pace ’-
0 1 — 1
38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55
Speed (mph)
\ J
- p

Number of Observations

Speed (mph)

Notes: " If there is more than one mode, the highest speed is presented in the summary.
2 |fthere is more than one 10 mph pace speed, the average is presented in the summary.
3 Refers to speed limit as posted on day and at the location of the speed survey.

Exhibit 14
San Benancio Road Speed Study
HIGGINS ASSOCIATES 6.087.01 Spesd Surveyts - 85 OUipt Southbound Travel Direction



suoyenajes asuelsia ﬁ-—mmw OLHSYY - s|x'souelsia WIS £0°280-9 ] ) Wm._.<_uowm< SNIDDIH

S Nquyx3

*9/AINO [EOIUSA }S8I0 pue o

‘Jusuyuequa ‘uoneleban SOA 052 m.wmm oLLlL €8zl 6T ydw ge yinos Buoo

*9AIND [BOIMOA }S8I0 pue .

‘Jusunjuequis ‘uonejebop T SeA ove €'6€C oLl €821 ST ydw gg yuoN Buyoo]
Julessuo) Jojqeidesoy | (1oey) eoueisiq | epesbdn  epeifidn | epesdn apeisbdn | soue)siq awl| poadg uopoalg

souesiqg WBIS aouesiq WBIS weis %2 %T %2 %2 uoljoesy oxeld ufisaq

Jo (s)esnen ajge|leny painsesiy (yo9y) souessiq [ejoL | (199)) @ouelsiq Bupiesg

spsadg HdIN ¢ WM (peoy opuBUSE UeS 1Y) peoy JaAa|y Wol4 souelsid WBIS

*9AIND |EOIHOA }S8I0 pue
‘Jusunjuequis ‘uonelsban ON 052 L1162 0'GhlL L'ovlL (4 ydw o yinog Hupjoo]
*9AIND [EDIMSA }S910 pue
‘Jusujueque ‘uonelebap ON ore 1162 o oshl Loyl gz | udw oy yuoN Buiyoo]
Julessuo) so|qeydasoy | (199)) eoueysiq | epesbdn  epeibdn | speibdn opesfidn | soueisiq swi| peads uonoalqg
souelsiq WBIS soue)sig WBIS - wbis %2C %2 %2 %T uohoesy ayelg ubiseq
10 (s)asne) a|qejieny painseapy (109)) souessiq [elol | (199)) 9ouessiq Buneig

spaads HdW 0% UMM (peoy oloueuag ues Jy) peoy 18hsiy wol4 souelsia Wbis

“peoY JOASIA JO AIUIDIA BU) Ul PROY OloUBUSg UBS UO Juij paads pajsod ou st 818y] "89 HS JO UInos Isnf peoy opuBusyg ueg
uo pajsod si ydw g jo puwi peeds v "900Z ‘G Aely uo pewopsd Aenns peads play e uodn paseq a1e ydw zg pue |G jo spaads ubiseq g
L00Z ‘S[eoO uonepodsuel] pue AemybiH SJEIS JO UOIIEID0SSY UBOUSWY ‘sjealis pue sAemybiH jo ubisaq oljewioss) uo Aaljod v @2In0g |

:S9J0N

"9AIND [BOIBA JS3I0 pue
‘Jusunjuequa ‘uoneljebsp ON 06¢ Lzey L'GET 0°.81 §C yduw g yinog Bupjoo
*9AIND [EDILIAA }SBI0 pue v )
‘Jusuyueqwa ‘uonelebap ON ove L'SEY [UN*124 L'061 ‘R4 :mE [4*] YuoN Bupjoo

Jutessuo) tolqeidesoy | (199)) soueysiq | epeibdn  epesbdn | epesbdn opesfidn | soueysiq =TI paadg uonoalid

soueysiq Wois souejsiq WBIS. whis O.\.N %2 . %2 %2 uonoeay axeld ubiseQ
10 (s)asne)n . a|qejleny painseapy (108}) aoueysiq [eloL | (10ay) soueysiq Buperg
spaadg a|juaoiad Uigg painsesip YA (peoy o_o:m:wm_ ueg 1y) peoy Jaksiy wol4 asuelsiq Wbis




peoy oldueuag ues loj weibeiqg uoisijon

91 Mqyx3

suojsi(loDs|x weBeiq UoISIOD 10°280-9

SALVIDOSSY SNIOOIH

~

‘py uohue) tadiey

69°¢ dIN
/A apispeolq
LO/LE/S

GL'€ diN
peos 4o uey

co/oc/1L

peol Jjo uey

‘Y Johsy z0/62/.

\

"a[eos 0} Jou s| Bumelq

peoY O uey =

apispeolg =

1s0dafiNl = dIN

suolsijjo) |ejoL §
suojsi||o9 jeyed 0
suoisijon Anfu) o

Ao ebeweq Auadoid g

pusbe

SUOISI|[0D JO JaqWInN

‘py oloueuag ueg

69'% diN
apispeolg

c0/€c/0l




LEVEL OF SERVICE (1.OS) DESCRIPTION
SIGNALIZED INTERSECTIONS

The capacity of an utban street is related primarily to the signal timing and the geometric
characteristics of the facility'as well as to the composition of traffic on'the facility. Geometrics are.a
_ﬁxed charaetenstic of a facxhty Thus, whlle trafﬁc comp051t10n may Vary somewhat over time the
‘geometrlc 1mprovements A trafﬁc s1gna1 essentlally '1llocates tn'ne among conﬂmtmg tLafﬁc
movements that'seek to use the'same space. The way in which time is allocated significantly affects:
the operation and the capacity-of the mtcrse..ctlon _am;i its approaches.

The mefhodology for szgnahzed interséction is designed to consider individual intersection
approaches and individual lane groups within approaches. A lane group cotisists: of one or more
lanes on an ‘intersection approach. The outputs from appheatmn of the method described in the
HCM 2000 are repotted on the basis of each lane:. For a given lane group at a signalized
intersection, three indications are displayed: green, yellow and red. The red indication may include
a.short period.during wwhich all indications are red, referred 1o 4s an all-red interval and the yellow
indication forms the change and clearance interval between two green phases. '

The ‘methodology for analymng the capacity and level of service must consider a wide variety of
prevailing ‘conditions, mcludmg the amount and distribution of fraf ic movements, traffic
composition, geometrlc characteristics, and details -of ifitersection signalization. The méthodology
‘addresses the capacity, LOS, and other performance measiires for lane groups and the intefsection
:approaches and the LOS fot the intersection as a whole.

"C‘apacity is evaluated in terms of the ratio of demand flow rate to capacity (v/c ratio), whereas LOS
is evaluated on the basis of conirol delay per vehicle (in seconds per vehicle). The methodology
does: not take into account thie potentlal imipact. of downstream congestzon on intersection: operatmn
nor does the. methodology detect: and ‘adjust for the impacts of ’mm-poeket overflows on through
trafﬁc and intersection: operaﬁon

LEVEL OF SERVICE(L.OS) CRITERIA FOR SIGNALIZED INTERSECTIONS

(Reference nghway apacxty Manual 2000)
Level of Servnce o _ Control Delay (seconds / vehmcle)
| [ & . >20 .- 35" H
D >35-55
E 55580
: . ST A ———— >30




Appendix B
Intersection Leve] of Service Calculation Worksheets

Existing Conditions
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HCM Signalized Intersection Capagity Analysss

1. Highway 68 & Hwy 218

Existing AM

111612006

Y O N

Movement .. EBL. EBT. ,FEBR

WBL

W BT

WBR

NBL

f

NBT

rF Y

NBR__

SBL.

:S‘BT

_ SBR

Lane Configurations = % 4

Ideal Flow (vphpl) 1900. 1900 1900

‘Total Lost time (s) 410 4.0
Lane Util. Factor 1,00 0.95
Frt .00 1.00
FitProtected 0:95 1.00
‘Satd. Flow (prot) 1752. 3200
Fit Permitted 4385 1.00
Satd. Flow (perm)  1752° 3200

i
1900
4.0

1.00

1.00.
0.95

1444

4444

':1900
4.0
0.95
1:00
1.00
3200
1.00
3200

+

1900
4.0
1.00

0. 85»

1.00
1568
1.00

1568

«
1900

4.0

1.00

1.00

1770
0.95
1770

1800

4.0
1.00
0:89
1.00

1449
41.00

1449

1800

N
1900 ‘

1900

4.0
1.00
1.00
1.00

1863

1.00

1863

b
1900

4.0

Volume{vphy =~ 125 962 3

Peak-hourfactor, PHF ;82 082 0.82
Adj. Flow (vph). 152¢ 1173 10
'RTOR Reduction {vph) 9 0 0
Lane'Group Flow (vph) 152 1183 0

0.94

13
0

13,

25%

024
1007
0
1007
4%

947

386

0.94
411
0
411
3%

0.85

3

0185
4
0
15

0.85
1t

22% _

0.79
24
0
24
2%

‘Heavy Vehicles: (%) 3% 2% 13%

Turn Type: - Prot
Protected Phases 5 2
Permitted Phases

Actuated Green, G'(s) 85 352
Effective Green, g {(s) 87 372
Actuated g/C Ratio 012 051
Clearance Time-(s) 42 6.0
Vehicle Extension (s) 25 25

Prot.

6
27.2
28.2
0 40

pm+ov

7
5
43.1
46.4
0.64
5.3
25

8

1.3

1.5

0:02
42
2.0

7

15:8

17.2
‘G 24

Lane:Grp Capi(vph) 210 1640
v/s Ratio Prot c0.09 c0.37
vis Ratio Perm e
vfc Ratio 0.72 072
Uniform Delay, d1 30.8: 13.7
Progression Factor 1.08. 1.00
Incremental Delay, d2 = 11.0 15
Delay{s) . 418 152
‘Level of Service D B
Approach Delay (s}
Approach’LQS. B

Intersection Summary:

1089

0.09
017
0.38

8.2
1.00

:0 01

0.05
21.4
1.00

"2’1 5

-27,8

HCM Average Control Delay T 2_1,‘.'0?"

‘HCM Volume to Capacity rafio . 0.70
Actuated Cycle Length (s) 72:6
Intersection Capagcity Utilization 62:9%
Analysis Period.{min) : 15
¢ Critical Lane Group

“HGM Level of Service

Surn of lost ime (s)
1CU Level of Service

12:0

1A2008\G Jobs\050-100%6-087.01\Synchiro\6-087.01 Existing AM.sy7
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HCM Signalized !ntersectlon Capacity Analys;s

_2 Hsghway 68 & York Rd.

Existing AM

BN

- Movement EBL EBT

WBT WBR SBL SBR

11/6/2006

Lane‘Configurations %  #§

Ideal Flow (vphpl) 1 900§ 1 900
‘Total Lost time{s) 40 4.0
Lane Util. Factor 1.000 1.00
Frt. 1.00. 1.0
Fit:Protected. 0.95 1.00
Satd. Flow (prot) 1770 1600
Fit Permitted 0.95 1.00
.Satd. Flow {perm) 1770 1600

1900 1900 1900 1900
40 40 40 40
100 100 1.00 1.00
1.00 0:85 1.00 0.85
100 100 095 1.00
1600 1583 1770 1568
100 1.00 - 1.00
1600 1583 1 1568

Volume {vph). 220 702

Peak-hour factor, PHF .0.92 0.92
Adj. Flow (vph) 239 763
RTOR Reduction (vph) o 0
Lane Group Flow (vph) 239 763

Heavy Vehicles (%) 2% 2%

4092 1323

114

0.93 093 055 055
vird 347 156 202
1174 347 156 202
2% 2% 2% 3%

Turn Type - Prot |
Protected Phases 5 2
Permitted Phases.
Actuated Green, G (s}  16:8 140 8
Effective Green,:g {s) 0 112,
Actuated g/C Ratio
Clearanoe Time(s)
Vehicle Extension (s)

Perm Perm

B 4

89.8 898 19.00 19.0
1.8 918 192 492
066 014 014
60 42 42

45 35 35

Lane Grp Cap {vph) 215 1289
vis R_atao Prot c0.14 048
v/s Ratio Perm
vic-Ratio: : 111 080
Uniform Delay,d1 B1.5 81
Progression Factor = 1.00 +1.00
Incremental Delay,-d2 945 1.0
Delay {s) 186.0 6.0

Level of Service F A

Approach Delay (s) 41.8

Approach LOS D

Intersection Summary

049 1038 243 215

©0.73 0.09

022 - c0.13
112 033 064 094
041 106 571 598
100 100 100 1.00.
866 03 59 445
907 110 631 1043
F B E F
72.5 86.4
E F

HCM Average Control Delay
HCM Volume to-Capacity ratio
Actuated Cycle Length(s) .
Intersection- Capacity’ Utilization
Analysis Period (min)

¢ Critical Lane Grotip:

636  HCMlLevelofService

1.09

140.0 Sumvof Tost time (s)
84 4% ICU Level of Service.

15

12.0

1\2006\G JobS\OSO 100\6~087 01\8ynchro\6—087 01 Existing AM.sy7
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HCM Signalized Intersection Capacity An‘a_iysijs_:
3 nghway 68 & Pasadera Dr.

PRI
Movernent EBL EBT EBR 'WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % O % % F % B 4
Ideal Flow (vphpl) 1900 1900 1900 1900 4900 1900 1900 1900 900 1900 1900 1900
Total Lost time (s) 40 40 40 40 40 40 40 40 40 40
Lane Util. Factor: 100 400 1.00 100 1.000 100 1.00 1.00° 4,00 1.00
Frpb, ped/bikes 1,00 100 4.00 1.00 106 098 1.00 098 1,00 .00
Flpb, pedbikes. 1.00 1.00 100 100 100 100 1.00 1.00 100 1.00
Frt , 100 1.00:0 085 1.00 1.00 085 1.00 086 1000 0.85
Flt Protected 095 100 100 095 100 1.00 0985 1.00 0:95 1.00
Saitd. Flow (prot) 1770 1600 1583 1770 1600 1545 41770 1568 1773 1583
Fif Permitted 085 400 1.00 095 1.00 1.00 074 1.00 073 1.00
Satd. Flow {perm). 1776, 1600 1583 1770 1600 1545 1384 1566 1356 1583,
Volume {(vph) 27 715 46 21 1301 .29 5f 2 28 18 1 83
Peak-hourfactor, PHF  0.87 087 087 095 085 095 088 088 088 090 080 090
Adj. Flow (vph) 31 82 53 22 1368 31 58 2 32 2 4 70
Reduction(vphy 0~ 0 o0 © o o 0O 0 0 0O O 0
Lane Group; ow (vph) 31 822, 53 22 1389 31 58 34 0 0 22 10
Confl. Peds. (#/hr) . 1 1 j 1 1 .
Tum Type Prot Perm  Prot Perm Perm Perm Perm
Protected Phases: 5 2 R - 8 4
Permitted Phases s 2 8 8 ’ 4 4
Actuated Green, G(s) 3.1 109:2 1092 37 1098 1098 98 98 98 938
Effective Green, g {s) 28 1112 1112 34 1118 1118 99 99 99 99
Actuated g/C Ratio 002 081 081 002 082 082 007 007 .07 0.07
Clearance Time (s) 37 80 80 37 60 60 41 44 41 44
30 40 40 30 40 40 30 30 30 3.0
3‘6 1303 1200 44 13100 1265 100 1141 988 115
vzs,Ra‘f@P@tm 0:03 002 004 0:02 ¢0.04
Ve Ratio : 0.86 063 004 050 1.05 002 058 030 wz2 061
Uniform Delay, d1 56,7 48 24 657 124 23 613 600 59.7 814
Progression Factor 100 1,00 1.00 1.00 1.00 4100 1.00 1.00 1:.000 1.00
Incremental Delay,d2 953 141 00 87 3756 00 7.9 15 1.2 88
Delay (s) 1619 60 24 ° 744 23 892 615 60.8 702
Level of Service , F A A E A E E - E E
Approach Delay (s) 11.1 66.4: 68:0:
Approach LOS | B E E

Intersection Summary. . e L L _
HCM Average Control Delay 368 = HCM LevelofSéwvicee @ = D
HCM Volume to Capacity ratio 0.97 :

- Actuated Cycle Length (s) 136.5 Sum of losttime (s) 8.0
Intersection Capagcity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

1\2006\G Jobs\050-100\6-087. 018ynchro\6-087.01 Exastmg AN sy7 ' Synchro 6 Report:
Higgins Associates : Page 3:



4 _ng\hway 68 &.Laureles Grade Rd.

Existing AM
11/6/2006

Movement:

EBT

5

EBR.

R

Tane Configurations

Ideal Flow {vphpl)
- Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes’
Fri

Fit Protected
Satd. Flow {(prot)
Flt Permitted
Satd. Flow (perm)

1900

4.0
1.00
1.00
1.00
1.00
1.60

1600

1.00

1600

i
1900

4.0

1.00
1.00
1.00

0.85
1.00
1583

1.00
1583

_WB'L ,

‘Volume {vph)
Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction’ {vph)
Lane Group Flow (vph).
Confl. Peds. @#hr)

636

0.96
662

662

136
0.96
142

0

142

Turn Type

Protected Phases:
Permitted Phases:
Actuated Greern, G {8)
Effective Green; g.{s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension ()

5

524
54.4
0.54
6.0
2.5

Perm:

2
52.4.
54.4.

0.54

6.0
25 ]

15.9
156
0.16

25

72.0

74.0
0.74

6.0

25

18.3
180
0418

Lane Grp:Cap (vph)
v/s Ratio Prot

vis Ratio
v/c Ratio.

Uniform Delay, d1
Progressicn Factor
Delay (s) .
Leval of Service
Approach Delay {s)
Approach LOS

Intersection Summary

870
0.41

0.76
1.00
3.8
215

C
19.8

B

867

0.09
0.18
11.4

1.00
0.4
11:5
B

276
013

0.84
410

1.00
201
611

E

1184

c0.73

0.99

12.5
1.00
227
352

395

D

'd)‘.f? :
096

40.7
.00

438
84.5:

HCM Average Control Delay
HCM Volume to Capacity ratic
Actuated Cycle Length (s)

Intersectson Capacxty Utilization

o} Cntlcai Lane Grou_p

“HOM Level of Service

Sum of losttime (s)
iCU Level of Serv;ce

1\2006\G Jobsi050-100\6-087.01\Synchro\6-087.01 Existing AM.sy7
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HCM Slgnahzed Intersection Capaczty Analysis

5 nghway 68 & Corrai de Tlerra Rd

Existing AM
1 1/6/20@6

Movement  EBT EBR ‘WBL ° :

‘Lane Configurations- 4 F

L 5
Ideal Flow (vphpl) 1900 1900 1900

Total Lost time {s) 40 40 40
Lane Util.. Factor 1.00  1.00 1.00
Frt 1.00 085 41.00
Flt Protected 4.00 1.000 005
Satd. Flow (prot) 1600 1583 1752
Fit Permitted 100 1,00 095
Satd. Flow{permj 1600 1583 1752

Volume (vph) 824 52 86

085 085 098
969 61 88
o 0o o

_ Fiow (vph)
Heavy Veh;cies (%) L 2% 2% 3%

969 /1 88 1

Turn Type pratov: Prot
Protected Phases 2 3 1
Permitted Phases 2

Actuated Green, G (s) 87.2 1073 93
Effective:Green, g {s)  89.2 109.0 9.0
Actuated g/C Ratio 0,07
Clearance Time () 3.7
Vehicle Extension (s) 25

100.2

6.0

3.0

Lane Grp Cap (vph) 1098 1376 121

v/s Ratio Prot 0.61 0.01 005

vis Ratio.Perm 0.03

vic Ratio: 0.88 0.04 1073
Uniform Delay, d1 162 1.8 593
Progression Factor 1.00 1.00 088
Incremental Delay; d2  40:3 0.0 51
Delay (s) | 265 1.8 634
Levelof Service C A E
Approach Delay (s) 251

Approach LOS ©

Intersection Summary’

258
¢0.78

-0.99
13.4
104
30.2

C
324

c0.14
064 090
51.8- 54.2
1.00  4.00
46 334
563 876

HCM Average Control Delay
HCM Volume to Capacity ratio 0.
Actuated Cycle Length (s) 130,‘.01
Intersection Capacaty Utilization’ 79:4%
Analysis Period {min) 15
¢ Critical'Lane.Group

"HCM Level.of Service -

Sum of lost time (s)

ICU Level.of Service

142006\G Jobs\050-10016-087.01\Synchro\6-087.01 Existing AM. sy7
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HCM Slgnahzed Intersection Capaclty Analysis
B: nghway 68 & San Benancio Rd.

Existing AM
11/6/2 oos_

Movement

A f"“\'\

WBR

EBL

BT

EBR

‘WBL

WBT

NBL. NBT

NBR

Tr\»i«-"

SBL SBT

SBR

“Lane Configurations

Ideal Flow (vphpl)
Total Lost time (s)
‘Lane Util. Factor
Frpb, ped/bikes:
Flpb, ped/bikes

Ft o

Flt Protected

‘Satd. Flow {prot)
Fit Permitted
Satd. Flow-{perm)

1900

b

4.0
1.00
1.00
1,00
1:00
1.00
1600
1.00
1600

1 909' :

R
1900
4.0
1.00
1.00:
1.00.

0:85

1.00
1583
1.00
1583

1900

4.0
1.00
4.00
1.00
1.00
0.95

1687

0:95.

1687

i
1900
4.0
1.00
41.00
1,00
1:00

100
1600

1.00
1600

1900

1900 (
1.00
1.00
1.00
1.00
0. 95
1 770
0.95

| 1770

1900

1900

7
1900
40
1.00
1:00
1.00
0.85

- 1.00
1583
1.00
1583

1900

Volume (vph)

‘Peak-hour factor, PHF

Adj. Flow (vph)

RTOR Reduction (vph}
Lane Group Flow (vph)

‘Confl. Peds. {#hr)
‘Heavy Vehicles’ (%)

0

3 0.83
0 1161
0

0

1181

2%

VI

0:83
41

53

41

2%,

- B0
:0.98.
B82.
o
62
1

7%

1189

096

1249
0

1250

1106 0
77 077
1 136 0
0 10} 0

0 136

2% 2%

1
0:25

TumType
Protected Phases
Permitted. Phases

Actuated Green, G (s)
‘Effective Green,.g(s)

Actuated g/C Ratio
Clearance Time (s)

‘Vehncte Extension (s)

Perm;

83.3

85.3

0.66

6.0
3.0

Prot,

1

129
128
QL 10

98.9
101.9
0.78
6.0
30

Spit
33

11.3
11.0
0.08
37
25

Lane Grp Cap (vph)

vis Ratio Prot

v/s Ratio Perm

vic Ratio -
‘Uniform Delay, d1
Progression Factor

Incremental Delay, d2:

Delay(s)

Level of Service:
Approach Delay {s)
Approach LOS

Intersection.Summary.

1039

0.03

0.04

7.9
127
0:0
101
B

164.
0.04

0:38
:55.0
1.00:

14
56. 1

254

©0.78

1,00
139
1.00
D
394
D

0.08

0:91
59.0
1.00

465 1
1085

4725

7

'HCM Average Control Déiay*” —

HCM Volume to Capacity ratio

Actuated Cycle Length

Intersection Capacity Utilization

Analysis Period {min)
¢ Critical Lanf‘e_:-GrOL;;:p :

1.08

130.0

82.6%
15

HCM .L'evel.f‘oflfs:ewiic'é "

‘Sum of Jost time (s}
ICU Level of Service

16.0

I\2006\G Jobs\050-100\6-087.01\Synchro\6- -087.01 Ex13tmg AM.sy7
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HCM- Slgnalszed in‘tersectlon Capacity Ana%ySls

1z Hsghway 68 & Hwy 218

Existing PM
11/6/2006

»

Movement EBL

¥

 EBR

f“-k*\

WBL WBT WBR, NBLf

NBT.

NBR

whi-«’

SBL SBT SBR

‘Lane Configurations . %
Jdeal Flow:(vphpl) 1900
Total Lost time (s) 4.0
Lane Util. Factor 1.00
Frpb, ped/bikes 1.00
Flpb, ped/bikes: 1.00
Fit: o 1,00
Fit Protected 0.95
Satd. Flow {prot}
Fit Permitted

Satd. Flow (perm}

1770

1770

1900

- 095

N M F
1900 1900 1900
40 . 40 4.0
1.00 095 1.00
1.00 1,00 0.98
1.00 1.00 1.00
1.00 100 0.85
0.95 1.00 1.00
1769 3200 1559
1.000 4100 095
1769 3200 1559 :1656

1900

1.00
1.00
1.00
1.00
0.95
1656

4.0

B
1900,
40
1.00
0.99'
1.00

0.91
1.00

1603:
1:00:
1603

1900

™ 4+ r
1900 1900 1900
40 40 40
097 1.00 1.00
1.00 1.00 1.00
1.00- 100 1.00
100 1.000 0.85
0:95 1.00 1.00
3433 1883. 1583
095 4.00
3433 1583

“Voliirme (vph

Peak-hour factor, PHF  0.94
Adj. Flow (vph) 186
RTOR Reduction (vph) 0
Lane Group Flow (vph), 186
Confl. Peds. (#hr)
Heavy Vehicles: (%)

175

- 2%

2
0.94
2

0

0

50%

10 1 576 11

0.92 082 0.66
11 626 17
0 0 0
11 12 626 17
1 v 1

2% . 2% 9%

21

0:66
32
0
79

44%:

262 8 135
066 083 083 083
47 316 10 163
0 38 10 163
1 1 )
2% 2%

31

oy

Turn Type Prot
Protected Phases 5
Permitted Phases: ‘
Actuated-Green, G (s). -
Effective Green, g ()

Actuated g/C Ratio
Clearance Timi s)
Vehicle Extension {s)

9.3
95
0.11

4.2
25

‘ '544;25':
485
0,56

60
25.

Prot pm+ov  Split
1 6 7 8
6

49.0

52:3

063
53

3.0 25

0.6
08
0.01

42

4‘8
5.0
0.06
4.2
2.0

4.8
5.0
0.08
42
2.0

Teplt

Perm

7
132
14.5
0.18

5.3
25

132
14.5
0.18

2.5

Lang GrpCap (vphj
vis-Ratio Prot
v/s:Ratio Perm

vic Ratio

Uniform Delay, d1
Progressaon Factor
Incremental Delay, d2 40. 2
Delay (s) 76.4
Level of Service E
Approach Delay (s)

Approach LOS

Intersection Summary

203
<0.11

36.3
1.00

0.92

1797

026

046

10.7
1.60

0.1

10.8

22.?9.'

1029 247

171461 1060
0.01 ¢0.39 ¢0:10
030
0.59
8.0
1.00

100
0.01

0.65
40.9
1.0
62.0

017
36.9
1.00
, 9.7 37 2
F C A D

57
0. 051

0.81

384
1.00

374

755 -

68.8

601 217
0.09- '
010
0.59
344
26
34,0
C

0.53
31.0
1.00
3.7

HCM Average Control Delay
HCM Volume to: Capamty ratio
“Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

240

0.78

828
15,

HCM Level of Service:

Sum of lost time (s)
ICU Level of Service

12.0:

1 Q006\G Jobs\OSG—‘l 00\6—087 01\Synchro\6-087 01 Exxstmg PM: sy?

Higgins Associates

Synchro B Report
- Page 1



HCM Slgnailzed Intersection Capacity: Anaiys:s

2 nghway 68 & York Rd.

Existing PM
_ 11/8/2006

A

Movement ~ EBL. EBT_.

- AN S

‘WBT WBR. SBL SBR.

'Lane Configurations .1 4
Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 40 4.0
Lane Util. Fagtor ~ 1.00- 1.00
Fri 1.00 .00
Flt Protected 0.95 1.00
Satd. Flow (prot} 1770° 1600

Fit Permitted. 0.85 1.00

Satd. Flow (perm) 17701600

70N i
1900 1900 1900 1900
40 40 40 4.0
100 1.00 1.00 1.00
100 085 100 0.85
1.00 1.00 095 1.00
1600 1583 1770 1583
100 1.08 095 1.00
1600 1583 1770 1583

Volume {vph) - 79 840
Peak-hour factor, 0.88 0:88
Adj. Flow (Vph) 90 955
- ‘RTOR Reduction {vph) 0 0
Lane: Gmup Fi ow: (vph) 90: . 955

1122~ 83 203 149
0.86 086 090 090
1305 97 326 166

o o 0 0

1305 97 326 168

Turn Type ~ Prot
Pk 5. 2

‘Permitted Phases ‘
. Actuated Green, G(s). 68 98.0
Effective Green, g (s) 6.0 100.0
Actuated g/C Ratio 005 077

‘Clearance Time (s). 42 60

Vehicle Extension (s) 45 4.5

Perm  Perm

6. 4
880 880 218 218
90.0 900 220 220
069 069 017 017
6.6 B0 42 42
45 45 35 35

Lane Grp Cap (vph) 82 1231

‘Vfs Ratio Prot = ¢0.05 0860

v/s Ratio.Perm

vicRatio 1.10: 078

Uniform Delay ;.g__d'1 620 86

Progress;on ‘ 1.00 1, 00
i 1284 35

274
lntersectxoﬁ Summary:

190:4 124

1108 1096 300 268

€0.82 c0.18

0.06 0.10
148 009 1.09 0862
200 68 50.1
1.00 100 - 1.00
896 0.1 44

40068 86 1311 54.5

F A F D

1025 1053

HCM Average Control Delay:
HCM Volume to. Capacﬁy ratio-
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period {min)

¢ Critical Lane Group

130.0 Sum of lost fime (s)
88.6% ICU Lével of Setvice

76.3 HCM Level of Service
1.16

15

12.0

IA2008\G Jobs\050-10016-087.01\Syrichro\6-087.01 Existing PN.sy7
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HCM Signalized Intersection Capacity: Analysns ' Existing PM
3 nghway 68 & Pasadera Dr. ‘ v 1116/2006:

N S ""‘; T S vl <
Movement ~ EBL. EBT EBR WBL WBT WBR NBL NBT NBR SBL "'SBR
Lane Configurations ]y & X A F X O} f
Ideal Flow: {vphpl) 1900 1900 1900 1900° 1900 4900 1900 4900 1908 1900 ‘119005
Total Losttime: (s) 4.0 40 40 40 4.0 40 40 4.0 4.0
‘Lane Util. Factor 100  1.00 1.00 4100 1.00 -1.00 1.00 1.00 1.00
Fri 1.00. 1.00 0.85 100 1.00 085 1.00 0.87 0.85.
Flt Protected 095 100 1.00 095 1.00 1.00 095 1.00 1.00
Satd..Flow (prot) 1770. 1600 1583 1770° 1600 1583 1770. 1625 1583
Fit Permlttecf . 0.95 1.00 1.00 0.95 1.00 1. 00 069 1.00 2  1.00
‘Satd. Flow (perm) 17700 1600 1583 1770 1800 1583 1280 1625 1583
Volume {vph 43 1026 64 13 1071 18 70 5 30 34 64
‘Peak-hour factor, PHF 093 093 093 091 091 091 075 075 075 0861 0.:61
Adj. Flow (vph) 46 1103 69 14 177 20 93 7 40 56 105
RTOR Reduction {vph) Q 0 0 0 0 0 0 0. 0 0
Lane Group Fow (vph) 46 1103 69 14 20 93 47 0 0 105
Turn Type: ~ Prot  Perm Prot  Perm Perm - Perm Perm
Protected Phases 5 2 1 B 8 4
Permitted Phases 2 : 8 8 ‘ 4 ' 4
‘Actuated Green, G(s) 50 121 1124 1.5 1086 1086 152 152 © M52 452
Effective Green, g (s) 4.7 1141 11441 1.2 1106 1106 163 153 15.3 153
Acttiated g/C Ratio 0.03 ©0:80 080 001 078 078 011 011 011 011
‘Clearance Time{s) 37 6 D 60 37 60 60 41 41 4.4 41
Vehicle Extension (s) . 3.0 40 40 30 40 40 30 B30 30 3.0
Lane Grp Cap (vph) 58 1280 1267 15 1241 1228 137 174 143 170
/s Ratio Prot ¢0.03 -c0.69 8.01 ¢0.74 0,03
v/s Ratio Perm 0.04 - 0014 ©0.07 - Q05 0.07
vic Ratio . 086 0.05 093 09 o) 068 0.27 D44 062
‘Uniform Delay, d1 92 3.0 707 613 585 598 609
Progression Factor 100 1.00 1.00 1.00 1.00 1.00 - 1.00 1.00
Incremental Delay, d22 514 6.4 0.0 197.1 126 08 22 85
‘Delay{s} 119:6 1586 3.0 2677 739 594 61.8 67.4
‘Level of Service F B A £ E E E E
Approach.Delay {s) 18.8 69.0. 65.3
Approach LOS: B :
Intersection Summary ,
HCM Average Control.Delay 29.5 'HCM Level'of Service '
HCM Volume to Capacity ratio: 0.93 .
Actuated Cycle Length(s). 142.6 ‘Sum of lost time (s) 16.0
Intersection Capacity Utilization 74.2% ICU Level of Service: D
Analysis Period {min). 15
‘¢ Critical Lane Group ‘ :

[\2006\G Jobs\050-10016-087.01\6ynchro\6-087.01 Existing PM.sy? - Synchro 6 Report
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4: nghway 68 & Laureles Grade Rd

Existing PM
~11/6/2006

—r“v("'"“sf'

Movement EBT

EBR

WBT

NBL  NBR

Lane Configuratioris %
Ideal Flow (vphpl) 1900
Total Lost time {s) 4.0
Lane Util. Factor 1.00
Frt 1.00:
Flt Protected 1.00

1600

Satd. Flow (prot)
© 1,00,
1600

i

1800
4.0
1.00
0:85
1.00
1583

1.00
1583

WBL

Wv
1900

- 4.0
1.00
1.00
0.95
1770
0.95

4770

d
1900
4.0

1:00

1.00.
1.00
1600.
1.00
1600

4 909 1900

4.0 4.0
.00
1.00
0.5

1.00
0.85
1.00
1583
1.00
1583

Flt Permitted

‘Satd. Flow (perm)

Volume {vph). 850
o879

‘Peak-hour factor, PHF

Adj. Flow (vph}
RTORReduction {vph) 0
Lane Group Flow (vph) 979
Heavy Veh;cles (%) 2%

0.97

144

144,

2%

189
0.89
212
0
212
2%

885
0:89
994

0

994 293

4% 2%

359
0.74
485

8]

- 485

2%

Turn Type

Protected Phases 2
Permitted Phases
Actuated'Green, G (s s )
Effective Green, g{s)  75.0
Actuatedg/C Ratio - 0.54
Cleararice Time (8). 8.0
Vehicle Extension{s) 2.5

73.0

Perm

73.0
75.0
0:54

6:0
2.5

Prot

153

&

92.0

94.0
0.67

6.0

2.5

‘Perm

8
383 383
380 380
027 027
37 37
30 380

‘Lane Grp Cap (vph) 857
V/s Ratio Prot c0.61.
v/s Ratio Perm

Vvic Ratio.
Uniform Delay, d1
Progression Factor
Incremental: Delay,d2  77.9
Delay {s) ) 1104
Level of Service F
Approach Delay () 98.4
Approach LOS F

intersection Summary

1.14
32 5
1.00

848

0.09
0:17

166

1.00
a1
16.7

B

162.3
F

1074

0.93

20.0

1.00

13.1
33.0

<
55.7

480 430
017

¢0.31
143
51 0
1. 00
83.1
13441

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intérsection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

826
1.14
140.0

82.5%

15

'HCM Level of Service

‘Sum of lost time ()

IGU Level of Service:

12.0
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HCM Signalized Intersection Capacity Analysis
5 nghway 68 & Corral de Tserra Rd

Existing PM
~ 11/6/2006

Movement. . ERT

EBR

¢« 5 f*

WBL

WBT

_NBL

“NBR

Lane Configurations %
{deal Flow {vphpl) 1900
Total Lost time (s) 4.0
Lane Util: Factor 1.00
Frt 1.00
Fit Protected. - 1100
Satd. Flow (prot) 1600
FltPermitted 1.0t

1900

4.0
1 00
0.85
1.00
1583
1.00
1583

1900

4.0
1 00
1.00
0.95
1770
0.95
4770

¥ X
1900

1900
40
1.00

100
1.00

1600
1.00
1600

il

1900

4.0
1.00

- 0.85
1.60
1568
- 1.00
1568

Satd Flow (perm) 1600

Peak-hoar-factor PHF - 0.94
Adj. Flow (vph) 1269
RTOR Reduiction (vph) o
Lane Group Flow (vph) 1269
Heavwy Vehicles (%) = 2%.

116
D.94

128
123
2%

163

0:88

174

0
174
2%

998
0.88
1432
0
1132
2%

458
0.79

2060

0.
200

29,

Turn Type

Protected Phases 2

Permitted Phases .

Actuated Green, G:{s) 843
Effective Green, g(s) 863
Actuated g/C Ratio 0. 66
Clearance Time (s} 6.0
Vehicle Extension (s) 3.0

Prot

4
134
12.8
';‘0 10

6

1011

1031

0 79
SzQ
3.0

18.9
0:15

37
2.5

Perm

3
19:2

0.15
37
2.5

Lane Grp Cap (vph) 1062
v/s Ratio Prot ' €0.79
vis'Ratio-Perm

v/c Ratio: 1.19
Uriiform Delay, d1 218
Progression:Factor 1.00
Incremental Delay, d2  97.1
Delay (s) | 118.9
Level.of Service F
Approach Delay (s} 1087
Approach 1L.OS F
Intersection Summary:

1'5.74;

- ¢0:10

1.00
58.8
1.07
46,3

100.3°

1269
071

089
95
058
438
104
B
236
b

257
0,06

- cb3
0.88
54.4

0.39

:B80:3-
1.00:

0.7

510

72.7

E

228

1.00
28.1

83:5.
F

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Lengthi (s)
»lntersectzen Capacnty Utilization
Analysis Périod (mm)

¢ Critical Lane Group

112
130.0

85.6%

15

e Cavel o Savied

Sum of lost time (s)

ICU Level of Service .

12:.0
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HCM Signalized Intersection Capacity.Analysis. Existing PM
6: nghway 68 & San Benancio Rd. ' ' _ , - 11/6/2008

Movement , EBL EBT EBR ,_'WBLv WBT WBR . NBL . NBT NBR SBL SBT SBR
Lane Configurations ¥ 4 #0085 B L & F g 7
ldeal Flow {vphph) 1900, 1900 4900° 1900 1900 1900 1900 1900 1900 1900 1900 1900
‘Total Lost time (8). 40 40 40 40 40 4.0 4.0 4.0
Lane Util. Factor 1.00  1.00 1.00 1.00 1.00 1,00 1.00 1.00
Fit_ 100 100 085 100 100 100 0.85 0.85
Flt Protected 095 1.00 1.000 095 1.00 0.95 1,00 1,00
Satd. Flow (prot) 1770 1600 1583 1736 1600 1777 1583 1583
Fit Permitted 0985 1.00 1.00 09 1.00 0,96 1.00 . 1.08
‘Satd. Flow {(perm) 1770 1600 1583 1736 1600 e A777 4883 - 1583
Volume (vph) -2 1257 106 124 1079 1 68 2 88 o 0 2
ur factor, PHF ‘091 091 0.9% 093 0983 0983 076 076 076 050 050 0.50
"Ad} FEOW (vph) 2. 1381 116 133 1180 1 89 3 115 0 b 4
RTOR Reduction (vph) o 0 0 Q 0 Q 0. 0 0 0 0 0
Lane Group Flow(vph) ~ 2 1381 116 133 1161 0 o 92 116 0 0, 4
Heavy VehtcEes (%) 2% 2% 2% 4% 2% 2% 2% 2% 2% 2% 2% 2%
TumType . Prot Perm Prot - split Perm Split ~  Perm
Protected Phases 5 2 1 8 3. 3 4 4
Permitted Phases 2 , 3 4
Actuated Green, G'{(s) = 1.3, 786 786 216 989 73 7.3 5.4
- Effective Green, g{s) 1.0 80.6 806 21.3 1009 7.0 7.0 5.4
‘Actuated g/C Ratio 601 062 062 016 0.78 B0.05 0.05 0.04
Clearance Time:(s) 37 60 60 37 80 37 37 3.7
Vehicle Extension (s) 30 3.0 30 25 3.0 _ 25 25 2.5
Lane Grp Cap (vphy A4 992  o81 284 1242 96 85 T 82
v/$ Ratio Prot 0.00 ¢0.856 c0:08. «c0.73 0.:05 ,
v/s Ratio Perm 0.07 ‘ 0,07 0,00
vic-Ratio 044 139 012 047 093 096 1.36 - 0.06
‘Uniform Delay, d- 641 247 101 492 118 ‘ 6814 815 . B0.2
ctor 1.22. 065 048 100 1.00 . 1.00° 1.00 ‘ 1.00
ilncrementai Delay, g2 4 477.0 0.0 08 140 774, 222.6 0.3
Delay(s) 788 1930 49 501 259 13817, 284.1 : 60.5
Level of Service. E F A D ¢C FF . E
A (s 178.3 284 2198 60:5

Approach LOS

Intersection Summary e e
HCM Average Control Delay 116.5 HCM Level of Service F
HCM Volume to Capagity ratio 1.27

Actuated Cycle Length (s) 130.0 Sum.of lost time (s} 200
Intersection Capacity Utilization ~ 86:9% ICU Level.of Service E
Analysis Period (min) 15

‘¢ Critical Lane: Group-

IA2006\G Jobs\050-10016-087.01\Synchic\6-087.01 Existing PM.sy7' Synchros Report
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2. nghway 68 & Y,o_rk Rd,‘ )

Existing AM ~ Mltigated

- 11/9/2008

A

Movement _ ‘_:EBEA._ ,

+— AN S

~_ WBT

‘WBR

SBL

SBR_

Lane Configurations _
Ideal Flow (vphpl) 1900
Total Lost time (s) 4.0
Lane Util. Factor 1.00
Flt Protected 095
Satd. Flow (prot) 1770
Flt Permitted 0.95
Satd. Flow {perm) = 1770

ki3

1900

4:0

0.85
1.00

100
3200
4,00
3200

7
1900
4.0
1.00
0.85
1.00
1583

1.00
1583

J
19800

4.0
1.00

1.00
0.95
0.95
1770

1900
4.0
1.00
0.85
1.00
1568
1.00
1568

Volume (vph) 220
Peak-hour factor, PHE  0.92
Adj. Flow (vph) - 239
RTOR Reduction (vph): 0
Lane Group Flow (vph): 239
Heavy Vehlcies (%) 2%

1092

093
1174,

o
1174

2%

323
0.93
347
g
347
2%

86
0:55:
156
0
156
2%

111
055
202

202
3%

Turn Type ' ‘Prot
Protected Phases 5
Permitted Phases '
Actuated Green, G (s) 154
Effective Green, g (s)  15.6
Actuated:g/C Ratio 0.20

Clearance Time (s} 42
Vehicle Extension (s) 45

546

56.6
0.71
6.0

4:5

6
35.0
37.0
0.46

6.0

45

“Perm

~ Perm

14.8
15.0

019
4.2
35

‘Lane Grp Cap (vph) 347
vis:Ratio Prot 0.14
vis Ratio Perm
voRafo 069
Uniform Delay; d1 297
Progression Factor 1.00
Incremental Delay, d2 8.5
Delay (s) 36.3
Level of Service D
Approach Beiay (s}

Approach LOS

Intersection Summary

1138

c0.A48

0.67

64

1.00
19
82

14:9

736

047
146
1.00

0.8

154

B

‘29‘5‘.

<0.13
0. 68:

30:1

: 1 OO
6.7
36.8

HCM Average Control Delay

HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity. Utilization

Analysis Period {min)
¢ Critical Lane Group

19.9

0.785;
79.6:

B71%

15:

HCM Level of Service

Siim of lost time (s)
ICU Level of Service

12.0
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HCM Signalized Intersection Capacity Analysis
3 nghway 68 & Pasadera Dr.

Exzstmg AM - Mitega’(ed
11/9/2006

}...,.'s, (*—"\i\;

EBL

EBT

EBR

WBL

WBT

WBR

NBL.

NBT

SN2

NBR SBL

I‘SBT‘

SBR

Lane Configurations
Ideal Flow (vphpi)
Total Lost time (s)
Lane.Util..Factor
Frpb; ped/bikes
Fipb; ped/bikes
Frt

Fit Protected
Satd. Flow (prot)
Flit Permitted
Satd. Flow (perm)

1900

4.0
1.00
1,00
1.00
1.00
0.95

1770

0.95

770

+

;1?9;00;

4:0
1:00

1.00
1.00.

1.00:
1600
1.00
1600

i

1800
4.0
1.00
1.00
1.00
0.85
.00
1583

1.00

1583

1900,

4.0
1.00
1.00
1.00
1.00
0.95

1770
0.95
1770

4
1900,

40
0.95

3

1900
4.0
1.00
0.98
1.00
0.85
1.00
1548
1.80

o . 1548

¥
1900
4.0
1,00
1.00
1.00
1.00
0.95
1770
0.74
1384

B
1900

40
1.00
0.99
1.00

0.86.

1.00.
1580

1.00
1580

1 900 1900

1900

40
1.00

1.00:
- 1.00
1.00
0.95
1776

0.71

- 1323

1900

4,0
“1.00
1.00
1.00
0.85
1.00
1583
“1.00
1583

Volumie (vph)
Peak-hour factor, PHF
Adj. Flow: {vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

Conil. Peds. {#/hr)

27
0.87

31

0
3

- 715
0.87
822
0
822

46
.87
:’53
0

53.

21 . %

0.95
22
22

1T

- 78
0.95
31
31

1

51

0.88
58
0
58

088
2

29}
34

28
088 0.90
32 2
. -

11

0.90
1

::O;

22

0.90

70

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G {s)
Effective Green, g (8)
Actuated g/C Ratio
Clearance T'me (s)

Prot

1.8
1.3
0.02
37
3.0

57.4
59.4
0.78

8.0
40

Perm

2
574

59.4:

075

60
4.0.

Prot
1

1.6
1.3
0.02
37
3.0

57.4
594
0.75

6.0
40

Perm

53
574
59.4
0.75

60
4.0

Perm

8
6-6
8.7

0.08

4.1
30

B8
e
0.08

414
3.0

Perm

4

6.6

6.7
0.08

44

3.0

Perm

BB
6.7
0,08
4.1
30

vis Ra_’aq Pe,r.;zn
v/cRatic
Uniform’ Deiay, fok1
Progression Factor

~ Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary

28

€0.02

1.07
391
1,00

189.0
2281

E

1197
c0.51

0.68
5.2
1.00
1.8
7.0
A
14.3
B

1184

£:08:
0.04

28

1.00
00

26
A

29
0.01

0.76
389

1.00

T
1106
F

2304
0.43

0.57
44
1.00
04
4.8
A
64

1158:

10.02:

0,03

2.8
1.00
0.0
25,2.‘”6*

117

- 0.04

0.50
34.7
1.00
33
38.0
D

133

0.02

0.26
34.0
1.00

1.0
350

36.9

112

0.02
0.20
33.8
1.00

0.9
34.7

37.6

134

c0.04.
052
348
1.00¢
36

385

HCM Average Control Delay

HCM Volume to Capagity fafio
Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (mm)
¢ Critical Lane Group

068
79:4

54.2%
15

TG Lavel of Service

Sum of losttime (s)
ICU Level of Service

12.0
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HCM Signalized Intersection Capacity AnalySIS
4: Highway 68 & Laureles Grade Rd.

Existing AM - Mitigated

11/5/2006

--h%f'*'*#.f*

Movement » EBT

EBR

WBL

NBL

NBR

Lane Configurations: e ad
{deal Flow (vphp!) - 1900
‘Total Lost time:(s) 4.0
‘Lane Util. Factor 0.95
Frpb, ped/bikes. 1,00
Flpb; ped/bikes 1;00
Frt 1.00-
‘Flt-Protected 1.00.

‘Satd. Flow (prot) 3200

Flt Permitted 1.00

Satd. Flow {perm)

£

1900

4.0
1.00
1.00
1.00
0.85
1.00

1583

1.00
1583

il

1900
4.0
1.00
1.00
1.00
"1.00
0.95
1770
0.95
1770

WBT

1900

A0
.0.95

1,00
1.00
1.00

1.00
3200
1:00
3200

i
1900

4.0
1.00

100
4770
0:95

1770

1.00

#
1800
40
1.00
0.99
1.00
0.85
1.00
1563
1.00

1563

Volume (vph) 636
‘Peak-hour:factor, PHF  "0.96:
Adj. Flow (vph) 662:

RTOR Reduction (vph) 0

Lane Group Flow {(vph) 662

‘Confl. Peds. (#/hr)

136

0.98
142
0
142

228
0.98

533

0
233
1

1145

098

1168

1168

206
0:87
237

233

0.87

268 .

0:.
268

1

Turn Type

Protected Phases 2

Permitted Phases

Actuated Green, G.{s) 199
Effective Green; g:(sy  21:9
Actuated g/C Ratio 0.37
Clearance Time (s} 6.0,
Vehicle Extension (s} 2.5

Perm

2

19.9

0.37
6.0

25

Prot
1

10.7
10.4
017

2.5

34.3
36.3
0.61
6:0
25

Perm

1,5.75 _

Lane Grp Cap {vph)
‘v/s Ratio Prot 0 21
'vfs Ratio Perm

‘W Ratio 0.56.

Wniform Delay, &1 151

Progression Factor:  1.00.
Incremental Delay, d2° 05
Delay ) 15:6

Approach Deiay (s) -11_5"22
Approach.LOS B

Intersection. Summary’

1174

581

0.09

024

13.1

1.0
0.2

13.3
B

308
¢0, 13

0.76
234
1.00
9.7
33.1
C

1946

c0:36

0.60
7.2
1.00.
0.4
7.7

11.9
B

'HCM Average Control Delay

HCM Volume to-Capacity ratio

Actuated Cycle Length (s)

Intersection Capacity Utilization -

Analysis Period {min}
¢ Critical Lane Group

48

063
59.7

51.7%

15

HCM Lavel of Service

Sum of lost-time (s)
ECLF Level of Serwce

1\2006\G Jobs\050-10016-087.01\Synchro\Mitigations\6-087.01 Existing AM-Miti:sy7

Higgins Associates:

Synchro 6 Report
Page1



HCM Signalized Intersection Capacity Analysis

5: Highway 68 & Corral de Tierra Rd.

Existing AM - Mitigated
| 11713/20086:

—h"‘v("‘—"%‘./'

Movemerit . . EBT EBR ‘WBL

WBT

. NBL

‘Lane Configurafions R A

Idéal Flow (vphpl) 1900° 1900 1900

Total Lost time (s) 4.0 4.0 40
‘Lane Util. Factor 095 1.00  1.00

Frt 1.00 085 1.00

Flit Protected 1.00. 1.00 095
Satd. Flow (prof) 3200 1583 14752
Fit Permittéd 1,00 1,00 095
‘Satd. Flow. (perm‘) 3200 1583 1752

1900
4.0
1:00
1,00
3200
1.00

3200 -

i

Volume(vph) =~ 824 52 86
Peak-hour factor, PHF - 0.85 0:.85 098

Adj. Flow {vph) 9e 61 88
RTOR Reduction (vph} 0 0 0
" Lane Group Flow (vph) 969 61 88
Heavy Vehicles (%) 2% 2% 3%

1218

0.98 0.
1244
o

2%

Turn Type: pm#oy  Prot
Protected Phases 2 3 1
Permitted Phases 2

Actuated Green, G (s) 87.2 107.3 93
Effective Green, g {s)  89.2.109.0 9.0
Actuated g/C Ratio 069 0.84 0.07
Clearance Time (s) 60 37 37
Vehicle Extenision (s) 30 25 25

B

100.2

1022

079

6.0

3.0.

Lane Grp Cap(vph) 2196 1376 121
v/s Ratio Prot 0.300 0.01 c0.05
v/s Ratio Perm 0.03

vic Ratio 044 0.04 073
‘Uniform Delay, d1 9.2 18 583
Progression Factor 1.00 1.00 0.90
incremental Delay, d2 0.8 00 160
Delay (s} 98 1.8 695
Level of:Service: A A E
Approach Delay (s) 9.4

Approach LOS A

Infersection-Summary:

2516
€0.39

0:49

1. 16;
0:6:
62

10:4.

€014
0.90
542
1.00
33.4
87.6

HCM Average Control Delay  19.0

‘HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s} 130.0
Intersection Capacity Utilization 48.9%
Analysis Period: {min) o 15
e Cntlcal Lane Group

‘Sumof lost time:{s)
1CU Level.of Service

HICM Level of Service

8.0
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HCM Signalized Intersection Capacity Analysis
& Highway 68 & San Benancio Rd. '

Existing AM - Mitigated

11/9/2006

.

Movement.

—»‘“» f'"‘*»-*\

EBT

WBT

WBR.

NBL

l?

7~

NBR:

N | <

Lane Configurations
Ideal Flow (vphpl).
Total Lost time (s)
Lane Util. Factor
Frpb, pedibikes
Flpb, ped/bikes
Frt

Flt Protected
Satd. Flow (prot)
Fit Permitted
Satd. Flow: (perm)

EBL.

1900

“ r
‘;900
40

1900

4.0
0.95
1.06
1, 00
1,00
1.00

3200

1.00
3200

EBR.

1.00
1.00

1.00
0.85:
1.00
1583
1.00.

WBL

5
1900

4.0
41.00
1.00
1.00
1.00
0:95

1687
0.95

1687

i
1900
4.0
0.85
1,00
1.00
1.00
3260
1.00

3000

1900

1900

NBT.

1900

4.0
1.00
1,06
100
1.00
0.95

1770

0.95

1770

1 900;

4.0
1.00
0,98

1.00

085

'1.00

1546

1.00

1546

SBL. SBT S8BR
1800 1900
40

1:.00

1.00:

1.00

0.85

1.00

1583

1.0G:

1583

1900

- Volume {(vph)
Peak-hour factar, PHF
Adj. Flow (vph)

RTOR Re uctton (vph)

Confl. Peds. (#!hr)
Heavy Vehicles (%) ‘

- 964

0.83
1161
1161,

2%

34
0.88

41

o

41

2%

60
0.98
62

1199

096
1249
1250

3%

105
077
136

2%

e

Q.77
o}

0
136

2%

127
077
165

0

165

1

2%

0 0.25:

Turn Type
Protected Phases 5
Permitted Phases

Actuated Green, G{s)
Effective Green; g (s)
Actuated g/C-Ratio

Cléarance Time (8)

Vehicle Extension (s)

Y_P_ver:

Perm’

-81.0
-83.0

064

6.0

30 v 4 X

" Split

3

179

17.6
0.14
37
2.5

Perm

3
179

17.6

0.14
3.7
25

Lane Grp-Cap {vph)
v/s Ratio Prot.

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
lncrementai Delay, d2
:Delay (s)

Level of Service
Approach Delay (s)
Approach.LOS -

Intersection. Summary

1011

0.08.
G.04

8.7
161

0.1
14.1

1.00

240
0.08

057
526

2.5
55.1

64.1

208

c0.11
0.78
54.4
1.00

716

E

'HCM:Average Control-Delay
HCMVolume to Capacnty'ratro
‘Actuated Cycle Length {

Intersection Capacity Utilization

Analysis Period: (min)
¢ - Critical-Lane:Group

22,0
0.58
130.0
52.6%

15

HCM Level of Service

Sum of lost time: (s)
cu Level of Sefvice

16.0
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HCM Signahzed Intersection. Capamty Analyszs

:2 Highway 68 & York Rd.

Existing PM - Mitigated

11/9/2006

A

Movement EBL.

EBT

— A \a- >4

WBT

WBR. SBL

SBR

Lane Configurations %

Ideal Flow (vphpl) 1900
Total Lost time (s) 4.0
Lane Util. Factor 1.00
Frt | 1.00
Flt Protected 0.95
Satd. Flow (prot) 1770
Flt Permitted - 0:95:

1800
4.0
1,00
1.00
1.00
1600
1.00
1600

(3

1900

4.0
0.95
1.00
1.00
3200
1.00

3200

®or N
1900 1900

40 40
1.000 1.00
0,85, 1.00
100 0.95
1583 1770
1:.00 095

1683: 1770 1

Satd. Flow (perm) 1770

{
Peak-hou factor PHF 0.88
Adj. Flow:{vph) 80
'RTOR Reduction {vph) 0
Lane Group Flow (vph) 90

840
0:88
955

0

985

1122
0.86
13058

8]
1305

83 293
0.86. 090
97 326

o 0
97326

Tum Type Prot

‘Protected Phases -5
Permitied Phases

Actuated Green, G(s) 511
Effective Green, g(s) 5.3
Actuated g/C Ratio 0.07

‘Clearance Time(s) 42

Vehicle Extension (s} = 4.5

2

805
525
067

6-0
4.5

Perm

4.2
432
055

8.0
45

Lane Grp Cap.(vph) 120
‘vIs Ratio Prot ' 0105
v/s Ratio Perm:

v/c Ratio 0.75
‘Uniform Deiay, Eof| 359
Progression Factor 1.00:
incremental Delay, d2 253
Delay(s) ' 61.3
Level of Semce ‘

Intersectson Summary

1070

c0:60:

0.89
10.7

1.00

10:0;
207

242

871

0.06.
0.11
85
1:00
0.1
886

HCM Average Control Deiay
HCM Volume to Capacity ratio:
Actuated Cycle Length (s) -
intersection Capacity Utilization
Analysis Period {miny

‘¢ Critical Lane Group

21.7
0.87
78.5
67.1%
15

‘Surm of lost time::cS)’
ICU Level of Service:

8.0

[\2006\G Jobs\050-100\6-087.01 Xsyﬁ'chro_\MiﬁgaﬁohS\SFDB_Y:‘OJ Existing PM-Miti.sy7
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HCM Signalized intersectlon Capacity Anaiys;s

3: nghway 68 & Pasadera Dr.

- Existing PM - Mitigated
11/9/2006‘

Movement. _EBL EBT

_EBR

f“"*\*\-

WBL ‘WBT ‘WBR NBL

FEE

NBT NBR  SBL SBR

Lane Configurations . TR
ideal Flow (vphpl) 1900 1900
Total Lost time {s) 40 40
Lane Util. Factor 1.00 .00
Fit ’ 1.00. 1.00
Fit Protected 085 1.00
Satd. Flow (prot) 1776 1600°
Fit Permitted 095 1.00

4.0
1.00
085
1583
1.00

7
1900

1583

N oM F N
1900 1900 1900 1900
40 40 40
1.00 085 4.00
1.00 1.00. 0.85
0.95 1.00° 1.00
1770 -3200 1583
0.95 100 1.00
1770 3200, 1583

1900

&
1800 1900 1900
4.0
1.00
0.85
1.00
1583
1.00
1583

40
100
0.87
1.00
1625
1,00,
1625

Satd. Flow {perm) 1770 1800
Volume (vph) 43 1026
Peak-hour factor, PHF  0.93 0.93
Adj. Flow (vph) 46 1103
RTOR Reduction (vph) 0 0 0
Lane Group FEow (vph) 4B 1103 89

Y
093

89

13 1071 18
0.91 091 091
14. 4177 20
Q O 0 B
14 1177 20

93

5 30
0.75 0.75
7 40
0 0 0 0
47 0 0 63 105

b4
0.61
105

Turn Type Prot Perm
Protected Phases: 5 2

Permitted Phases ' 2
Actuated Green, G(s) 52 894 894
Effective Green, g.(s) 49 914 914
Actuated:g/C Ratio 0.04 077 077
Clearance Tifme (s) 37 60 60
Vehicle Extension () - 3.0 4.0 4.0

Prot  Perm
1 B

6 8

857 133

0 74 0.11

6.0 4.1

4.0

8(5%731
87.7
0.74.
8.0
40

1.2
0.0%:
3.7
3.6

Perm

3030

" Perm

4 4
133
011
4.1

Lane Grp»-C‘a‘pﬂ’(vph). 74 1239 1226
v/s Ratio.Prot €0.03 ¢0:69
vis:-Ratio-Perm
vic Ratio.

Umform Delay :\:-di

0.04
0.06
31

0.62
1.00
{ncrementai Deiay, d2 151 848
Delay {(s) 70.8 182
Level-of Service E B A
Approach De!ay {s). 19.3

Approach LOS B

Intersection Summary

0.89
9.7
1.00

0.0

1.00

32

18 ,2378}
0.37

1177 “15[?1:'
0.01
0.01
3.9
.00
107.8 0o 7.3
1658 64 39 571
F A A E

¢0.07
0.62
49.8
1.00

0.78
58.3
1.00

180

007
0.58
496
1.00
0.7 438
48:5 544
D : D RE
s2
D Db

0:25
417
1.00

HCM Average Control Delay '
HCM Volume to:Capacity ratio
Actuated Cycle Lergth (s)
Intersection Capacity Utilization

118.0

¢ Critical Lane Group

18.2:
0.86

_ 71.2%.
Analysis Period {min) _ “15:

HCM Level of Service

Sum of losttime (s)
ICU Level of Service:

1 20
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J

HCM Signalized Intersection Capacity Analysis
4: Highway 68 & Laureles Grade Rd.

Existing PM - Mitigated

 11/13/2006

—

Movement EBT

"y

EBR

TN P

WBL, 'WBT 'NBL NBR:

Lane Configurations A
Ideal Flow-{vphpl} 1900
Total Lost time {s): - 4.0
Lane Util. Factor 0.95.

Firt. _ .00
Fit Protécted 1.00
- ‘Satd. -Flow {prot} 3200
Fit Permitted 1.00

Satd. Flow (perm) 3200

7
1900

4.0
1,00
0.85
1.00

1583
1.00

1583

14 900 1 900 4900 1900
40 4.0 4.0 40
1.00 0; 95 1.00 1, 00
100 1.00 1.00 085
095 1.000 095 1.00
1770 32000 1770 1683
0.5 “1.00 085 1.00
1770 3206: 1770 1583

Volume (vph) | 850

Peak-hour factor, PHF  0.97

Adj. Flow:(vph) 979
‘RTOR Reduction {vph) 0
'Lane Groap Flow (vph) 979
‘Heavy Vehicles (%) 2%

4140

0.97
144
0
144

2%

189 885 217 359
0.80 089 074 074
292, 994 293 485
O: 0 Q 110
212 994 293 485
2% 4% 2% 2%

Turn Type

Protected Phases 2.

Permltted Phases

Actuated Green, G{(8) 24.0.
Effective Green, g{s)  26.0.
‘Actuated g/C Ratio 0.36
Clearance Time (s) 8.0

Vehicle Extension (s) 2.5

Perm

2
24.0
26.0

0.36
'6‘-;.@ i

2.5

Prot - Perm
v g

102 378 238 238
9.9 338 235 2356
014 056 033 0.33
37 B8 37 3y
2.5 25 30 3.0

Lane Grp Cap(vph) 1165

v/s Ratio Prot: c0.31
v/s Ratio Perm:

v/c Ratio 0:84
Uniform Delay, d1 208
~ Progression Factor . 1.00

‘ Incrementai Delay; d2 55
vLevei of SerV’E'ce G

Approach-Delay (s) 250

Approach LOS . C

Intersection Summary

576

0:09
0.25

15.9

1.00
02

16.0
B

245 1788 583 521
c0.12 031 047
. <03t
0.87 056 050 093
301 101 193 232
400 1.0 400 1.00
255 03 0.7 235
556 104 19 9 467
E B B D
183 366
B D

'HCM Average Control Delay

HCM Volume to Capacity ratio
Actuated Cycle Length (s):

Intersection Capacity Utilization

Analysis Period {min)
¢ Critical Lane Group-

- 58.8%

253 "::HCMLLéVeIfof:Sémice -

0.88 :
71.4 Sum of lost time (s)

15

1CU Level of Service

12.8
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HCM. Slgnahzed Intersection Capaczty AnalySis ' | ‘ Existing PM - Mttigated

5: nghway 68 & Corral de T;erra Rd
- N ¥ ool

11/1 3/2006

“\ /"

NBL _NBR.

Movement’ ~EBT EBR  WBL. »WBT
1900

4.0
0 95

Edeal F iow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt

Flt Protected
Satd. Flow (prot) 13200
Flt Permitted 1.00
Satd. Flow {perm) 3200

1900 1900
40 40
100
0.85
1. 00
1568
1.00
0 1568

Volume (vph) 1193
‘Peak-Hour factor, PHF 1084 0.
Adj. Fiow (vph) 4268 - 42
RTOR Reduction {vph). 0
Lane Group Flow (vph) 1269
Heavy Vehxcles %y 2%

158
079
200
po
200
3%

Brote-s:ted Phases 2 ‘
Pemmitted Phases ’
Actuated Greer, G (s)
Effect:ve Green g (s)
Actuated g/C Ratio 3 ! 0:.79
Clearance Time (s) 8.0 37 37 60
Vehicle: Extension (s) 30 25 25 30

17.2 101.0

80.1 % N
82:1 1080

Perm:

3

19.3 183

19.0 190

015 045

37 - 37
25 25

Lane Grp Cap:(vph) 2021 1280 230 2535
y/s Ratio Prot: c040: 001 €010 035
v/s Ratio:Perm . 008

vi¢.Ratio- _ 063 0410 076 045
- Uniform Delay, 41 146 35 548 43
Progression Factor 1000 1.00 1.30 0.73
Incremental Delay, d2 1.5 00 15 0.5
Delay (s) 161 35 822 37
Level of Service B A F A
Approach Delay (s) 16.0 - 144

Approach LOS B : B

Intersection.Summary

259 229

©0.13
038 0.87
502  54.3
1.000 1.000
07 284
5009 827

HCM Average Control Delay .\ 203 ;HC&},i';}gvelqu;Ser\ﬁiges ‘ C

HCM Volume to Capacity ratic 0.69

Actuated Cycle Length (s) 130.0 Sum of lost time {s) 12.0

Intersection: Capac&ty Utilization 55, 8%
Analysis E?er:o_d (m_m) 15
‘¢ Critical i_ane;rGr‘Oup ‘

IGU Levelof Service B

I: \ZOOS\G Jobs\OSO-‘l 00\6 087 01\Synchro\Mitlgatzon5\6—087 01 Exsstmg PM Matt sy7 Synchro 6 Report
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HCM Signalized Intersection Capacity Ana{ys;_is-. ' Existing PM = Mitigated.
B: Highway 68 & San Benancio Rd. ' ) _ 11/9/2006

F O e T N ~ RS
Movement , EBL _EBT 'EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
‘Lane: Conﬁgtzratlons i o8 8 o 4 F 4 F
Ideal Flow (vphpl) 1900 1900 1900 1900 4900 1900 1900 1900 1900 1900 1900
Total Losttime:(s) . 40 40 40 40 40 40 40 4.0
Lane Util. Factor . 1.00 095 1.00 1.00 0.95 - 1.00  1.00 1.00
Frt o 1.00 100 085 1.00 1.00 1.00 0.85 : 0.85
FltProtected =~ 095 1.00 100 085 1.00 095 100 1.00
Satd. Flow (prot) 1770 13200 1583 1736 3200 - 1777 1583 : 1583
‘Flt Permitted 005 1.00 106 095 1.00 095 100 1.00
Satd. Flow (perm) 1770 3200 1583 1736 3200 . 777 1583 - 1583

Volume (vph): 2 1257 106 124 1079 1 68 2 88 o 0 2
Peak-hour factor, PHF  '0:91 091 091 093 093 093 076 076 076 050 050 050
Adj. Flow (vph) .2+ 1381 116 . 133 1160 1 89 3 118 o 0 4
'RT{)R__Reductlon (voh) 0 0 4] o .0 0 Q G 0 0 & o!
- LaneGr (wh) 2 1381 116 133 1181 0 0O 92 116 O 0 4
-Heavy Vehicles (%) 2% 2% 2% 4% 2% 2% 2% 2% 2% 2% 2% 2%
Turmn Type Prot . Perm Prot ' - Split ~ Perm Split Perm
Protected Phases - 5 2 1 8 3 38 4 4
Permitted Phases ’ 2 _ 3 4
Actuated Green, G (s) 18 797 797 150 934 12.8 128 54
Effective Green,.g'(s) 1.0 8.7 81.7 147 954 12.5 5.9
Actuated'g/C Ratio ~ 0.01 0:63 063 011 073 0.10 0.04
Clearance Time (s) 37 60 608 37 B0 3.7 3.7
Vehicle Extension (s) 30 30 30 25 30 25 ... . 25
Lane Grp Cap (vph) 14 2011 995 196 2348 152 T82

: tio Prot 0.00 ¢0.43 c0.08 0.36 ,
, o7 ¢0.07 - ¢0.00
/e Ratio 014 069 012 0868 049’ 054 078 '. 0.06
Uniform Delay,d1 641 158 97 554 72 56:.0° 57.3 60.2
Progression Factor 132 074 048 1.00 ‘1.00 .00 1.00 - 1.00
Incremenital Delay, d2 35 15 02 82 07 25 193 03
Delay (s} 88.1 132 48 636 8O 585 766 ' 60.5
vice F B A E A  E E . E

1286 13.7 68.6 605
B B E ~E

intersection Summary . e e
HCM Average Confrol Delay = 170 HCM i_eve! of Service- B
HCM Volume'to Capacity ratic 0.67 .
Actuated Cycle Length (s} 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 55.5% {CU Level of Service: B
Anaiys;s Penod {min) ‘ 15

¢ Critical Lane Group- "

It \2006\G Jobs\050 -10016-087. 01\Synchm\Mingat:ons\6—087 01 Exustmg PM-MI’G syY : ‘Synchro 8 Re;po,rt‘
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HIGGINS ASSOCIATES

Appendix C

TRIP GENERATION FOR APPROVED PROJECTS

PM_PEAK HOUR

. AM PEAK HOUR
DAILY PEAK PEAK
TRIP DAILY|HOUR (% OF HOUR (% OF
PROJECT. SiZE RATE _ TRIPS|VOL. DAILY) IN._ QUTIVOL. DAILY), IN__ouT]
X
Citv of Marina:
1. Marina Heights Subdivision?
Townhomes 102 Units 5.86 598 45 ( 8% ) 8 37 55( 8% ) 37 18
Single-Family Detached Housing 948 Units 9.57 9,072 711 ( 8% ) 177. . 534 958 ( 11% ) 613 345
2. CSUMB Nerth Campus Housing® 492 Units* - 2,627 204 ( 8% ) 46 158 261 ( 10% ) 169 92|
3. CSUMB Students (2010)® 1,994 Students| - 43540 384 ( 9% ) 307 77| 34( 9% ) 116 268
4, Reservation Road Condominiums 14 Units 5.86 82 6¢ 7% ) 1 5 7( 9% ) 5 2
5. Paddon Place Subdivision 15 Units .57 144 1 ( 8% ) 3 8| 15( 10% ) 10 5
6. 249 Carmel 10 Units .57 86 8 ( 8% ) 2 6 10 { 10% ) 7 3
7. Crescent/Carmel Subdivision 14 Units 9.57 134 M (8% ) 3 8! 14 ( 10% ) 9 5
8. Hotel - 323 Reservation Road ¢ 38 Rooms 8.62 348 28( 7% ) 15 11 27( 8% ) 13 14|
8. University Villages® .
Phasa 1 - - - 48,241} 1,958 ( 4% ) 1,058 902] 4,282 ( 9% ) 2,195 2,087
10. MBEST ¢ - - - 5,831 385 ( 7% ) 301 84 804 ( 11% ) 201 403
11. Marina Lending Redevelopment” 300,000 S.F. - 11,886 3857 { 3% ) 218 139) 1,044 ( 8% ) 530 514
12. 3200 Seaside .
Single-Family Datached Housing 17 Units 9.57 183 13 ( 8% ) 3 10 17{ 10% ) 11 6|
Carriage Units ' 12 Units 672 81y 8( 7% ) 1 5 7( 9% ) 5 2|
13. 3110 Seacrest 7 Units 8.57 87 S(7% ) 1 4 7( 10% ) 5 2
14. MPC Satellite Campus 700 Students| 1.20 840 84 ( 10% ) 89 15 84( 10% ) 54 30,
15. FORA Business Park ® 43,381 SF. - . 326 48 ( 14% ) 40 6: 45 ( 14% ) 7 38|
16. MST Transit Statior® - - - 2,783 56 ( 2% ) 13 43 104 ( 4% ) 59 45
17. Cypress Knolls™ - - - 5088 299 ( 6% )} 128 171{ . 396 ( B%. ) 207 189
City of Seaside;
18. Seaside Resort ! - - - 5672{ 267 ( 5% ) 145 122] 382 ( 6% ) 180 182
19. City Center (Fremont/Broadway) B :
Sit-Down Restaurants 24,874 SF. 108.55 2,678 25 ( 1% ) 13 121 227 ( 8% ) 145 82
Bank 4,000 S.F. 246.49 986 49 ( 5% ) 27 22 183 ( 18% ) 92 91
Commercial/Retall Space™ 15,328 SF. 4432 879 20(3% ) 12 8 2(6% ) 18 24
20. MPC Satellite Campus 400 Students| 1.20 - 480 48 ( 10% ) 38 E) 48 ( 10% } 3 17
21. The Pointa
Condeminiums 8 Units | 5.86 35 3 (8% ) 1 2 3( 9% ) 2 1
Commercial/Retail'? 3,000 S.F. |4432 133 4 (3% ) 2 2 8( 6% ) 4 4
22. Lexus Service Center' 5123  SF. {2000 102 15 (15% ) 10 5 17 ( 17% ) 9 8|
23, Georis Building (commercial)'? 3978 SF.  |4432 178 5 (3% ) 3 2 1M( 8% ) 5 8
24, Dentistry for Chitdren 4,835 SF. | 313 175 12 (7% ) 9 3 18 ( 10% ) 5 13
25. First National Bank 4,938 SF. (15648 773 20 (3% ) 10 10 184 ( 21% ) 82 82
26. Ord Military Housing :
RCI Development Area - - - 7,200 5§36 ( 7% ) 172 364 691 ( 10% ) 408 283
City of Sand City:
27. Costco Expansion 18,795 S.F. | 56.02 941 14 (1% ) 10 4 85 ( 9% ) 43 42
28. Design Center™ .
Apartments 30 Units | 6.72 202 1B (7% ) 3 12 19 ( 9% ) 12 7]
Commercial/Retail'? 20,000 SF. | 4432 886 27 (3% ) 16 11 54 ( 8% ) 24 30
Office 20,000 S.F. 11.01 220 31 (14% ) 27 4 30 ( 14% ) 5 25
City of Monterey:
29. Ryan Ranch Business Park (Buildout)
CHOMP Medical Offices (remainder)'® 138,380 S.F. - 5,443 343 ( 6% ) 27 72 426 ( 8% ) 115 311
6 & 8 Lower Ragsdale Dr. (Office) 63,085 S.F. 11.01 - 704 99 ( 14% ) 87 12 95 ( 13% ) 16 79
30. Del Monte Beach Tract 2 Resubdivision 17 Homes 8.57 183 13 (- 8% ) 3 10 17 ( 10% ) 1 6
31. St. John the Baptist Greek Orth, Church 8,300 S.F. 8.11 76 8( 8% ) 3 3 S5( 7% ) 3 2
32, Caivalry Chappel Expansion 25,932 §.F. 0.1 236, 19(8% ) 10 9 17( 1% ) 9 8
City of Del Rey Oaks: .
33, Safeway Supermarket (former Ralph's) 54,000 S.F. " 10224 5,521 176 ( 3% ) 107 69 584 { 10% ) 288 276
City of Salinas:
34. Tynan Village Mixed Use Development™® - - - 2,758 173 ( 6% ) 80 113 233( 8% ) 132 101
35. Hartnell College Expansion’® 3,000 Students | 1.54 4,620 420 ( 9% ) 380 40 510 ( 11% ) 345 165
36. Monte Bella Subdivision 550 Units 9.57 5,264 413 ( 8% ) 103 310 556 ( 11% ) 373 183
Unincorporated Monterey County: .
37. CSUMB East Campus Housing 7 125 Homes 9.57 1,196 84 ( 8% ) 24 70 126 ( 11% ) 81 45|
38. East Garrison ® - - - 12,391] 975 ( 8% ) 247 728) 1315( 1% ) 793 522
38. Monterra Ranch 151 Homes 8.57 1,445 113 ( 8% ) 28 85! 153 ( 11% ) - 103 50|
40. Pasadera . 43 Homes 8.57 412 32 (8% ) 8 24 43( 10% ) 29 14
41, Harper 14 Lots of Record 14 Homes 8.57 134 M (8% ) 3 8 14( 10% ) 9 5|
42, Oaks Subdivision 11 Homes 8.57 105 8 (8% ) 2 [ 1M( 10% ) 7 4
43, Laguna Seca Business Park
York Road Office Building ** 20,000 S.F. 11.01 220 31 (14%) 27 4 30( 14% ) 5 25
Jessen Office Building® 16,388 S.F. - 345 31 { 8% ) 26 5 W( 1% ) 10 29
44. Tanimura Family Residential 73 Lots .57 689 55 ( 8% ) 14 4 T4( 1% ) 48 26
TOTAL APPROVED PROJECTS 185,641| 8,718 ( 6% ) 4,294 4424014511 ( 9% ) 7,694 6817
Notes:
1. Traffic volumes are based on trip generation rates quoted by the Institute of T Trip , 6th Edition, 1897, and
7th Edition, 2003, unless otherwise noted.
2. Trip generation from Marina Heights Environmental Impact Report Trefiic Study , Higgins Associates, April 2003,
3, Trip generation from Cafifornia State University at Monterey Bey (CSUMB) 2004 Master Plan Update Traffic Impect Study Report , Higgins Associates,
July 26, 2004, .
4, Triz generation for hotel land use assumes 100% occpuancy.
8, Trip generation from Marine University Villages Mixed Use Development Traffic Impact Study Report , Higgins Associates, December 17, 2004.
6. Unvarsity of Cafifornia Monterey Bay Education, Science and Technology Center (UCMBEST Center) Traffic Analysis Report, Higgins Associates,
October 31, 2003. Assumes 25% of project is built out by year 2010.
7. Dally and PM peak hourtrip ganeration fromEnvironmental impact Report For The Proposed Marnina Landing Shopping Center Project , Earth Matrics
Inc., February 1988, AM peak hour trip generetion derived basad upon same derivation assumptions as utiized in said report.
8. Trip generation takes into account office tennants that would relocate to this new office space from existing office space off of Second Avenue north of
Imijin Parkway that would be ramoved as part of the second phase of the Marina University Villages development.
9, Trip generation for Marina Transit Center from Letter to E. Spencer, "Marina Transit Station Tratfic Study, Merina, California — Revised Project Definition,”
Higgins Associates, September 14, 2008. Project includes upgraded transit facility, commercial space, and apartments.
10. Trip generation from Cypress Knolls Traffic Impact Anelysis , Higgins Associates, November 2006.
11. Trip generation from Transpoertetion Impact Analysis for Seaside Resort , Fehr & Peers, May 2004.
12. ITE does not provide AM peak hour trip rates for the "specialty retail* land use. Rates used here are by San Diego of Gov
Brief Guilde of Vehicular Traffic Generation Retes for the Sen Diego Region , July 1988,
13. ITE doesn not provide weekday daily trip rates for the "automobile care center” land use. Rates used here are published by San Diego Association of Govemments,
Brief Guilde of Vehicular Traffic Generation Rates for the San Diego Region , July 1988.

14. City of Sand City describes project as 80,000 square feet over 4 floors, with commercial/retail and office space on first two fioors. Assumed each fldor equal in size.

15. Trip generation fromi Tynan Village Mixed Use Development Traffic Impact Study Report , Higgins Associates, November 2004.

186. Trip generation from Hartnell College Mester Plan TIA , Fehr & Peers, September 2005.
17. Trip generation from CSUMB East Cempus Housing Traffic Study , Wilbur Smith Associates, January 2004,

18. Full buildout of East Garrison developmerit will not occur until 2030. Fifty percent of the
2010. Trip generation represants trips extarnal to the development itself.
19. Siza of building unknown — square footage used to derive trip generation is assumed, based upon other buildings within business park.

20. Trip generation from Lettar to J. Jassen, "Trip Generation Study for Jessen Office Building Project, Laguna Sece Office Park Lot #13," Higgins Associates,

June 8, 2006. Project inciudes both standard and medical cffice space.
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HCM Signalized Intersection Capaczty Anaiys;s

1: Highway 68 & Hwy 218

Background AM
1 1/8/2006;

- Movement “EBL

¥

P - LN

‘WBL  WBT WBR

p

NBR:

r-‘vl«’

SBL SBT SBR

Lane Configurations =~ %
1900 1

Ideal Flow (vphpl}
Total Lost time {s)
‘Lane Util. Factor
Frt .

Flt Protected

Satd. Flow (prot)
Flt Permitted
Satd. Flow {perm)

4.0
1.00

0.95

1770~

_ _'EBR

1900

L Y &
1900 1900 1900
40 40 40
100 095 1.00
100 1.00 0385
095 1.00 1.00
1770 3200 1568
0.95 1.00 100
1770 3200 1568

4.0
1.00
1.00

NBL

i
1900

1770
0.85
1770

: NET

1900

4.0
1.00
0.90
1:00
1669
1.00
1669

1900

™ O F
1900 1 900 - 1900
0,97 ‘1,{}0‘ 1.00
1,00 1.00 085
095 100 100
3433 1863 1583
095 1.00 1.00
3433 1863 1583

'\folume (vph) ' 147
: 0.92.
‘Ad_[ Flow: (vph) 160
RTOR Reduction {vph) ]
Lane Group Fiaw (vp,h) 1860
2%.

| 2%

) : 1 .
0.92
12

17 1016 431
092 092 092

18 1104 468 15

0 0 o ¢
15:

18
2%

1104 468
4% 3%

N
.82,

11
092
12

0
39

2%

25 494 21 196
092 092 092 092
27 537 23 213
0 0 .0 0
0 537 23 ‘23
2% 2% 2% 2%

Turn Type ) Prot
Protected Phases 5
_ iPermitte'd'Phases _
82
8.4
011

‘Effective Green g (s)
Actuated g/C Ratio

Clearance Time«(s)
Vehicle Extension (s)

25

36.9
38.9
0.52
Gﬂ
2.5

Prot - pm¥ov

1 6 7T 8

n
484
0.64

5.3

2.5

‘ 07
0:9
0.01
4.2
3.0

29.4
314
042
8.0
25

8

2.1
23
0.08
4.2

, 32"'10-_ _

- Split: Perm
7 7
15.7
17.0
0.23
53
25

1708
0:23
5.3

. ZB.

15.7
17.0
023

‘Lane Grp Cap {vph)
/s Ratio Prot

vis Ratio Perm:
vic-Ratio:

Uniform Delay, d1
Progression Factor
Incremental Delay, d2°  20:4
Delay (s) | 53,0
Level of Service. B
Approach. Delay (s)

Approach LOS

Intersection Summary

0:81
326
1.00

198
¢0:09:

1658

0.38

072

14.0
1.00

1.5
155

108

0.86

’ 1094
0.10
0.20
0.43

6.6
1.00
0.2
6.7

21
Q01

1338
¢0:34

194
.00

4.2
236

37. O
- 100
1296
1666

F o A D

7T
c0.16

358

0.13
0.59
260
1.00
2:5 2.2
29.%: 282
c c: c

0.69
26.6
1.00

HCM Average Control Delay |

HCM Voliime to Capacity ratio
Actuated Cycle Length:(sy
Intersection Gapacity:Utilization
AnainIS Period (mm)

¢ Critical Lane Group.

225

0.78
751

B87.0%

| Hcm’tevemf;sémce

IGU Tevel of Semce

16:0
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HCM Szgnahzed Intersection Capacity Anaiyszs

2 Highway 68 & York Rd.

Background AM
11812006

A

Movement

EBL

EBT‘

N

EBR

WBL

:("""\"\

t

NBT

r‘»&«f

NBR SBL SBT SBR

~ Lane Conﬁgﬂrations‘ R

1900
490
1.00
1.00
0.95
1776
0:95
770

Ideal Flow (vphpl).
Total Lost time {s)
Lane Util. Factor
Frt.

Fit Protected
Satd, Flow (prot)
Flt Permitted
Satd. Flow: (perm)

‘1900
4.0
1.80
1.00
100
1600

1.00-

1600

?,
1900

4.0
1.00

0.85
1:00
1583
1.60.
1583

4900

AT70

WBT WBR
5 %
1900
4.0
1.00
1.00
1.00
1600
1.00
1600

1900

:4:0
100
:0.85:
1.00
1583

4.0
1.00
1,00
0.95
1770
0.85-

4.0
1.00
1.00
0.5
1770
1,00 0.95
1583 1770

%
1900

LS
1900

4.0
1.00
0.89

1.00

1663
1.00

1663

i
1900 1900 1900
0.97 1.00:
1.00- 0.85:
095 1.00
433 1863 1560
3433 1 15685

1900

100

Volume (vph
Peak-ho 0:92
Adi. Flow (vph) 275
RTOR Reduction {vph) 0
Lane Group Flow (vph} 275
Heavy Vehicles (%) 2%

253

751
0.92
816

816
2%

0.82 -

2%

2 1182 3¢
092 092 092
2 1252 428 10
o 0 o 0
2 1252 428 10
2% 2% 2% 2%

394 9

0.92

0.92

5 113 139
> 0.92: 0.92
5 123 1 151
e 0 0 0
0 23 1 15
2% 2% 3%

Turn Type Prot
Protected Phases - F
Permitted Phases
Actuated Green, G (s)
Effective Green,.g{(s):
Actuated g/C.Ratio’
‘Clearance Time (8)
‘Vehicle Extension (s).

17.8
18.0.
042
42
4.5

107.6

109.6

0.73
8.0

4.5 .

Perm

1096

0.73.

6.0
45

Proti  Perm

B
96.0
0.64:

6.0
45

44 940
003,- '
4.0;
3.0

0:01

P-rot';

1:5.
1 7

4.2
4.5

3.1
31
0.02
4:0
3.0

Prot ~ Permi
74
4
17.8
18.0
012
4.2
35

16:6
16.6
0.11
4.0
30

Lane:Grp Cap (vphy
vis Ratio Prof

vis Ratio Perm

vlc Ratio

Uniform Delay, d1
Progréssion Factor’
flncrementai Delay,:d2 1614
Delay (s) 2273
Level of Service F
-Approac_ Delay (s)
ApproachLOS.

Intersection Summary:

¢0.16:

1.29
658
1:00:

2130

1171

a:51

11.0
1.00

21
131

1159

0.00

0,00
5.4
1.08
0.0
5.4

52
0.00 .

1015’ '
0:01
: 0.27
0.04 0.42
706 ik
100
0.3 -
70:9

1.00
0.5
137
'Eg - F B £

103.7

20

0:50
736
1.00
302

34
0.00

021
724

1.00
3.0

751

E
919

381 : 1 gg
c0.04 G
c0.10

0.80

84.1

1 00

0.5 0.0 21 1
619 580 851

£ E F

746
E

0:32.
614
106

'HCM Average Control Delay
HCM Volume to Gapagity ratio.
Actuated Cycle Length (s)
Intersection. Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group;

881

1.47
149.7

94.5%

15

HCM Level of Service

Sum of lost.time:{s).
ICU Level of Service

16:0
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HCM Signalized Intersection Capacity Analysis
3: Highway 68 & Pasadera Dr.

Background AM
11/8/2006

}—b“‘vf'*—*‘-“\

Movement EBL

EBR

WBL

WBR

1

NBT

NBR

,-w..;.f

SBL. SBT SBR

Larie Configurations, %
~Ideal Flow (vphply
Total Lost time (s).
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt .

Flt Protected
Satd. Flow (prot)
Fit Permitted’
‘Satd. Flow (perm)

40
1.00
1.00
1:00
0.95

0.95
1770

1900

1770 A

EBT

r
1900

4.0
1.00
1.00
1.00

0.85

1.00
1583
1.00

) 1583

5
1800.
4.0
1.00:
1.00
1:00;
1.00:
0,95
1770
0.95.
1770

WBT

1 90(3

4.0
1.00
1.00

1.00

1.00
1600

¥
1900

4.0
1.00

0.98

1,00
0.85
1.00
1545
1.00

1'545.

NBL

1000

4.0

1:00
1.00.
1.00
1:00:

0.95

1770
074
4370,

"1900

40
1.00
0.98
1.00
0.86
1.00

1567

1.00

1567

1900

4 f
1900 1900
40 40
1.00  1.00
1,00 1.00
: 1000 1.00
f 41.00 0.85
' 0.95 1.00
1772 1583
071 1.00
_1321 1583

1900

Volume {vph)y 32
Peak-hour factor, PHF 092
Adj.. Flow (vph) 35
RTOR Reduction {vph) 0
‘Lane Group Flow (vph) 35
Confl. Peds, (#/hr)

48
0.92
50
0
50

T

0.92

32
0.e2
35

51

.92
55

55

>

2

0.92.
5

0.

092 092 092 092
30 3% 1 84
o 0 0 0

0 33 84

Turn Type. Prot
‘Protected.Phasés 5
Permitted Phases:

Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio

‘Clegrance Tim és)_;
“Vehicle Extension (s)

3-1 .
2.8
37

3.0

1092,
141.2;

0.81
8.0

. 4:_-.0;»

2

109.2

111.2
0.81
6.0
40

0.03
3.0

38 1

Perm

10.8

-10.8
0.08
3.0

10:8

10.9

O 08’

Perm

4 4
10.8
10.9
0.08
4.4
3.0

Lane G 'Cap"‘(vph) 36

©0.02

vis: Rat;o Perm
yic-Ratio.

Uniform Delay, d1
Progression Factor:
increme tal Delay, d2

.97
67.4
1.00
138 2
205.6
Level of Ser\iice F
Approach Delay (s).
Approach LOS

Intersection Summary

1293

0.54

067

55
1:00
14
8.9
A

14.0

1279

0.03
0.04
26

1.00

o0
26
A

45

0.01 <096

0.51
66.2
1.00

9.5

757 (

0.02
0.03

2.5
4.00.
0o
25

A

109

0.50
60.8
4.00
3.6
64.4
E

125

0 005
0.67
818
1.00.
133
748

E

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
lntersectson Capacity Utilization
Analysis Period {(min)

¢ ‘Critical Lane Group

“HIOM Level of Service

Sum of losttime (s)
ICU Level of Service -

8.0
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HCM Signairzed Intersection Capacsty Ana]ysns
4: Highway 68 & Laureles Grade Rd.

Backg_roand AM
- 1 1/8/2006

Movement

N - N,

EBT EBR WBL WBT NBL NBR

Lane Configurations,
Ideal Flow (vphpl)

. Totatl Lost tinie: (s)
Lane Util. Factor
Frpb pedlb'fkes
Frt

Fit Protected

Satd. Flow (prof)

Fit Permitted

Satd. Flow {perm)__

# £ WY % % F
1900. 1900 1900 1900. 1900 1900
40 40 40 40 40 40
4:00. 1.00 ©0.97 400 1.00 1.00
1,000 1,00 41.00 1.00 1.00 098
1.00 .00 1.00 1.000 1.00 1.00
1,000 085 1.00 100 1.00 085
1,00 1.00 095 100 0095 1.00
1600 1583 3433 16000 1770 1546
1.000 1.00 095 1.00 095 400

1600 1583 3433 1600 1770 1546

‘Volume (vph)
Peak—hourfactor PHF
Ad. FEow (vph)

Lane Group Fiow (\}pﬁ)
Confl. Peds. (#/hr)

7220 436 237 1266 206 245

092 092 092 092 082 0892
785 148 258 1376 224 266
0o o 0o 0o 0 0
785 148 258 1376 224 286

1 1 1

Tumn Type

Protected Phases
Permitted Phases
Actuated Green, G(s)
Effective Green, g.(s)
‘Actuated g/C Ratio
Clearance Time: {s).
‘Vehiicle Extension (s}

Perm  Prot ‘ - Perm

2 | 8

755 755 118 91.0 193 193
775 775 115 930 19.0 19.0
0.65 0. 65 010 078 018 0 '16
25 25 25 25 340 3.0

Lane Grp: Cap{vph)
vis: Ratxo” rot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression. Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay: {s)
Approach LOS

intersection Summary

1033 1022 329 1240 280 245
049 0.08 c0.86 0.13

076 0. 14 078 111 080 1.09

148 83 530 135 487 . 505
1.060 1.00. 100 1.00 100 1.60
34 00 412 612 150 822
179 84 642 747 637 1327
B A E E E F
16.4 73.0 1012
B E F

HCM Average Conrol Delay — .-6,0;?:3;_' HCM Léﬁéi of‘ée':rvic‘,e,z »

~ HCM Volume to Capacity ratio 141

Actuated Cycle Length (s) 120.0 Sum.offost time (s}
Intersection Capacity Utilization 84.8%: ICU Level of Service

Analysis Period (min)

¢ Critical Lane G'rddp

1:12006\G Jobs\050-10016-087.01\Synchro\6-087.01 Background AM.sy7

Higgins Associates
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HCM Signalized Intersection Capacity Analysis : ,B‘&Ckgfound AM.
5: Highway - 68 & Corral de Tierra Rd. L v 11/8/2006'

N kS “ t 2N 4
Movement © EBL EBT EBR WBL WBT WBR NBL NBT '-NBR:_ SBL SBT SBR
Lane Configurations,. =~ % % & % % &4 ¢ = 4 f
1deal Flow (vphpl) 1900 1900 1900 4900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time:(s) 40 40 40 40 40 ‘ 40 - 40 40 40
Lane Util. Factor 4.00: 100 1.00 097 1.00 100 1.00 1.00  1.00
Frt | 400 1.00 0.85 1.00 1.00 1.00 0.85 100 085
Flt Protected 095 1.00 1.00 @95 1.00 : 095 1.00 - 096 1.00
Satd. Flow (proty 1770 - 1600 1583 :3400 1600 1757 1583 1783 1583
Fit Perm'itt'e"d' 095 100 100 095 100 0.95 . 1.00 096 1.00

1770: 1600 1583 ‘3400 1600 . 4757 1583 - 1783 1583
*vOtume (’ .2 918 56 88 1343 13 1600 1 199 g 1 5
‘Peak-hour factor, PHF 092 092 092 092 092 092 09 092 092 092 092 092
Adj. Flow (vph) 9. 998 61 96 1460 14 174 1216 08 1 5
RTOR Reduction (vph) 0 0 g O -0 0 0 0 0 Q. 0 0.
Lane Group Flow (vph) 2 998 8l 96 1474 0 0 175 218 0 10 5
Heavy: Veh;ctes (%) 2% 2% . 2% 3% 2% 2% 3% 2% 2% 2% 2% 2%
Turn Type Prot ~ Perm Prot -~ Split “Perm Split . Perm
Protected Phases 5 2 1 6 . 8 8 4 4
Permitted Phases o 2 ’ 8 - 4
Actuated Green, G((s) 1.0 942 912 74 973 30:8 308 29 29
Effective Green,. ‘s); 1.0 932 932 7.1 993 308 308 .29 28
Actuated g/C Ratio 0.01 062 062 005 066 021 0.21 002 002
Clearance Time {(s). 40 60 60 37 60 40 40 40 40
‘Vehicle Extension:(s) . 30 30 30 25 30 30 3.0 30 3.0
Lane GrpCap {vph) 127 994 984 181 1059 361 325 34 3
vis.Ratio Prot 0.00: 0.62 €0.03 €092 0.10. <0:01
v/s'Ratio Perm T 0.04. «¢0.14 0.00
vicRatio 047 100 0.06 080 1.39 0.48 066 . 029 016
Uniform Delay, d1 741 284 112 700 2 528 54.8 72.4
- ProgressionFactor  1.00 1.00 1.00 098 - 1000 1.00 1.00
Incremental Delay,d2 65 295 01 0.5 1769 1.0 51 48 24
Delay (s) 80.6 11.3 692 538 599 773 748
Level of Service F » D E E E
Approach Delay (s) 57.1 765
Approach LOS

Intersection Summary. _ v o ,

HCM Average Control Delay. 131.5. HCM Level of Service F
HCM Volume to Capacity ratio 120 o _
Actuated Cycle Length (s} 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 937% ICU Level of Service. F
Analysis Period (min) ‘ 15: :

¢ Critical Lane Group

&:\2006\@:.4@5‘3‘\050;1ooxeno_atz.o1:\8ynfc‘_hro\6-087_;zo1 Background-AM.sy7 o ‘Synchro 6 Report
Higgins Associates. : B - Pageb



HCM Signalized Intersection Capagity Analysis | Background AM
6: Highway 68 & San Benancio Rd. ‘ _ _ , 11/8/2006-

RN b R

Movement EBL EBT FEBR WBL WBT WBR NBL NBT NBR 'SBL SBT SBR
‘Lane Configuratons % & f# %% & & & & fF
Ideal Flow {(vghpl) 1900 1900 1900 1900 4900 1900 4900 1900. 71900 1900 1900 1900
Total Lost time (s) 40 40 40 40 40 4.0 4.0 40 40
Lane.Util. Factor 1.00 1.00 1.00 087 1.00 1.000 1.00 1.00 1.00
Frpb, ped/bikes 100 1.00 100 1.00 1.0 1.00 0.97 © 1.00  1.00
Fipb, pedibikes 100 1.000 1.00 1.00 71.00 1.00:  1.00 1,00 1.00
Frt 1000 1,00 0.85. 1.00 1.00 1,000 0.85 1,00 0.85
Fit Protected 095 100 100 ©.95 100 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 1600, 1583 3273 1600 1775 1542 1817 1583
Flt Permitted 095 1.000 100 095 100 ) 095 - 1.00 0:98 1.00
Satd. Flow (perm) 1770 1600 1583 3273 1600 o A77s fB42 0 1817 1583
Volume {vph) 1 4059 3B 70 1320 1 M1 1 143 1 1 1
Peak-hour factor, PHF  0.92 0.92 092 092 082 082 0982 0982 082 092 092 092
Adj. Flow (vph) 1 1151 . 39 76 1435 1 21 1 155 1 1 1
0 o ¢ 0o 0 0 0 o (6] 0 {5 0
: oup Flow (vph). 1 1151 39 76 143 0 0 122 18 0 2 1
Confl. Peds. (#fhr) ' 1 1 1 1 o
Heavy Vehicles (%) 2% 2% 2% 7% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type - Prot - Perm Prot _ - Split Perm  Split ~ Perm
Protected Phases 5 2 , 1 6. : 3 3 , 4 4
Permitted Phases- .2 : - 3. : 4
Actuated Green, G (s) ) 1049 104.9  10.4 1141 123 123 53 53
'Effective Green, g.(s) J 106.9 101 1161 12.0 120 50 5.0
Actuated g/C Ratio 071 0.07 077 0.08 0.08. 0:03 0.03
Cleararice Time{s) 80 37 60 : 37 37 37 37
Vehicle Extension {s) 30 .25 30 25 25 2.5 25
Lane G Cap (vph) 1128 220 1238 142 123 81 53
€002 ¢0.90 0.07 , c0:00
Xatio Perm B0 ' c0.10: ‘ - 000
vic Ratio - 0.09 101 003 1.46 086 1.26 0.03 0.02
Uniform Delay, d1 744 215 83 68.2 69.0 702 704
086 118 '1.35 1.00  1.00 .00 1.00 -
ncremental D 14 189 0.0 07 813 36.7 166.8 02 041
Delay () 649 444 86 675 983 104.9 2358 703 702
Level of Service E D A E F - F F E E
Approach Delay (s) . 432 96.7 178.2 703 ‘
Approach LOS D F - F ' E

Intersection Summary - ]
HCM Average Conirol Delay 829 HCM Level of Services ~ F
HCM Volume to:Capagityratio 112

Actuated Cycle'Length (s) 150.0 Sum\of lost time (s) ' 16.0
Intersection Capacity Utilization 89:3% ICU Level of Service E
Analysis Period (min) 15, '

¢ Critical Lane Group

I\2006\G Jobs\050-10016-087.01\Synchro\6-087.01 Background AM.sy? -~ - Synchro 6-Report
Higgins Associates ) Page 6



HCM Signalized intersection Capacity Analysis

1: Highway 68 & Hwy 218

Background PM
1118/2006‘

Movement

f*—v“h-f**'&"\-

N EBL.

EBT EBR WBL .

WBT.

WBR

‘NBL

1

,«h\-¢<f-

_NBR

_SBL

SBT.

SBR

‘Lane Configurations
Ideal Flow (vphpl)
Total Lost fime (s}
Lane Util. Factor
Frpb, ped/bikes
Fipb, ped/bikes
Fri o

Fit Protected
Satd. Flow (prot)
Fit Permitted.
Satd. Flow {perm)-

1900,

4.0
1.00
- 1.00
1.00.

1.00
0.95
1770

- 095

1770

e

1600

4.0
0:95
1,00
1.00
1.00
1.00

3200

1.00

13200

1900

1900

4.0

1.00
1.00

0.95

1770

0.95
17FO

1900
4.0
Dos
1.00
1.00
1.00
3200

4. 00.

#*

ff
1900
4.0
1.00
0.98
1.00
0.85
1.08
1559
1.00

1559

1900: 1

1 00.
1.00
1.00
1.00
0.85

1656 -

0.95
1656

1900

4
1900

4.0

0.97
1:.00
1 00’

3

1900
40
1.00

1.00
1.00:

1863

1:00:
1863;

[
1900
4.0
1.00
1.00
1.00
0.85
1.00
4583
1.00

1583

Volume (vph)
Peak-hour factor, PHF
Adj. Flow (vph)

RTOR Reduction (vph)
Lane Group Flow (vph)
Confl. Peds. {#hr)
Heavy Veh rcles (%)

205

0.92
223
223

2%

860
0.92:

935
0
949

2%:

13

0.92
14

2%

29
0.92
32
0

32 1

1

630

0.92
685

0

685
1

2%

17
0.92
18
18

8%

W
43

2%

17
0.9
18

2%

167
0.92
182

0
182

2%

- Turn Type

. Protected Phasés.
Permitted Phases
Actuated Green, G (s)
Effective Green, g-{s)
Actuated g/C Ratio
Clearance Time.(s)
Veticle Extension (s)

Prot
5

8.8
9.0
041

- 4.2
25

2

4279
449
0.54

6.0

25

Prot
1

22
2.4
0. 03
4.2

3.0

- pmEov

8

36’.'3:
38.3
0.48
6.0
2:5

6
50.5
5338
0.65

53

Split

- 4.0

4.2
0.05
4.2
2.0

4:0
&2

0.05
42

2.0

7

14:2

16:5

0.19
53

Perm

7
142
155

0.19
53
25

‘Lane Grp.Cap (vph)
v/s'Ratio Prot
v/s Ratio Perm
v/c Ratse

Incrementa Belay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary

192

c0.13

37.0
1.00

115.2
162.2

F

1731

0.30

0.55
12.4
1.00

0.3
12.7

39.3

0.02

0.63
39.9
4,00
217
815

1477

1086

60712

0,32

1.00

11
97

84
0.01

0.21
37.8
1.00
0.5
383
D

85
c0.04

0.82
39.0
1.00
43.2
82.3

73 ,-3

0.55

306
1.00

0.8

:531 3

348

0.05
27.7
- 1.00
0.0

27 8

32.21

296

0:11
0.61
31.0
100
3 2“1
342
C:

HCM Average Control Delay
HCM Volume to Capagity ratio
‘Actuated Cyclé Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

0.87

325

83.0
73.0%
15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

| 12:0
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HCM Signalized Intersection Capacity. Anaiysas

2: Highway 68 & York Rd.

Backg‘ro‘ur}d PM
11/8/2006

‘Movement EBL.

EBR

A N ¢ A 4\

EBT

- .NBR

\-l,qf'

SBL SBT SBR

Lane’ Confnguratlons
ideal Flow {vphpl)
“Total Lost fime (s)
Lane Util. Factor
Frt A

Fit Protected

Saitd. Flow (prof)
Fit Permitted.
Satd. Flow{perm)

1900
1,00,
1:00
0.95
0.95
1770

4
1800
400

1.00
1.00

1.00.

1600

1.00:
1800.

1900
4.0
1.00
0.85
15683
1.00
1583

5
1900
4.0
0.97
0.95
3433
0.95
3433

.
'1900
40
1,00
0.85
1.00
1583
. 1.00

1583

Volume (vph)
Peak-hour factor, /PHF: 0.92
Adj. Flow {vph) 118
RTOR Reduction.{vph) g
Lane Group Flow (vph) 118

109

921

0:92

1001

. 1001

10

092 0.9

11

11

372
0.92
3 404
0 0 4

0 404 204

188
0.2
204

:

Turn Type Prot
Protected Phases: 5
Permitted Phases
Actuated Green G(s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension: (s)

78
8.0

42
4.5

0.05

1057
107.7

0.73
6.0

45

" Perm

107.7

0. 73
6.0
4.5

0.8

0. 0'!
4.0

3.0

0.01
4.2
45

3.2
32
03 02
40
3.0

Prot ~ Perm

4
21.9
'22 '1

21.9

22.4

0.15
43
3.5

19.9
19.9
0.13
490

3.0

l.ane Grp:Cap {vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio. )
Uniform:Delay; d1
Progression Factor
Ihcremental Delay, d2  165.7
Delay (s) ' 235.5
Levelof Service - F
Approach Delay {s)
Approach LOS

Intersection Summary

- 96
"¢0.07

128
69.8
1.00

1167

0.63

0.86
14:4
1.00

6.9

213‘

43_.,5‘

1155

10:01
0 01

1 09“
0:0
54

10
0.00

0.80

733

1.00
169.7

243.0 1207
F

12
0.00

0.42
73.0
1.00
35.8
3 1088
F A F

0. 00}

011
70.8
1.00

1.4

722

‘92,5‘

463
c0.12

278
0.00

0:87
626
1. 00

0.071
534
1.00
16. 4 0.0
79.0 535
E D F
81.7

HCM Average Control Delay
HCM Volumé to Capacity ratio
Actuated Cycle Length (s)
Intersection Capagcity Utilization
Analysis Period (min)

¢ Critical Lane Group

816
112
147.6

96.4%
15

HEM Level of Service

- Sum of Jost time (s)

TCU Level of Service

12.0

1:12006\G Jobsi050-10016-087.01\8ynchro\6-087.01 Backgrotind PM.sy7

Higgins Associates

Synchro 6 Report
Page 2



HCM Signalized lntersectlon Capac&ty Anaiys"is ' Background PM
3: Highway 68 & PasaderaDr. ' L . _ 111812006

A ey ‘k - 1 .,» \; I

Movement ‘ EBL EBT. EBR WBL WBT ‘WBR_ NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ ¥ £ % &£ ¥ % % 4 f
Ideal Flow (vphpl) 1900 1900 1900 1900 4900 1900 1900 1900 1900 1900 ’1900 1900
Total Lost time {s) 40 4.0 4.0 4.0 4.0 4.0 4.0, 4.0 0 4.0
Lane Util. Factor 100 1.00 1.00 100 1.00 4.00 4.00 1.00 1.00
Frt. 100 100 0.85 100 1.00. 085 1.00 0.87 0.85
Flit Protected - - 095 100 100 095 100 100 095 .00 - 1.00
Satd. Flow (proty 1770 1600. 1583 1770 1600 1583 1770 1620 1583
Fit Permitted 095 100 4100 095 1.00 100 073 1.00 2 1.00
Satd. Flow{perm) 4770 1800. 1583 1770 1600 1583 1353 1620 e “15‘8,3‘
Volume(wph) 60 1172 64 13 1180 30 70 5 30 40 4 72
Peak-hour factor, PHF - 0,92 092 092 092 092 092 G892 092 092 092 092
Adj. Flow {vph) 65 1274 70 @ 14 33 76 5 33 43 4 78
RTOR Reduction (vph) 0 O 0 o o 0 0 0 0 0 o 0
Lane Group Flow (vph) 65 1274 70 14 1283 33 76 38 0 O 47 78
Tumn Type Prot  Pemm Prot" . Perm Permn Perm Perm
Protected Phases 5 2. : 1 86 8 4
Permitted Phases. ' 2 - 6 8 4 4
Actuated Green, G (s) 53 1120 1120 16 1083 1083 13.0 13.0 13.0 13.0
. Effective Green, gi(s) 50 1140 1140 1.3 1103 1103 13.1 134 o184 184
‘Actuated gIC Ratic 004 081 081 001 079 079 009 0095 : 0. 09' 0.09
Clearance Time (s) 37 60 60 37 B0 60 41 41 41 41
Vehicle Extension(s) 30 40, 40 30 40 40 30 30 3.0 30
Lane Grp. Cap’_(vp'h-’):- o 63 1299‘ 1285 16 1257 1244 126 151 : 125 148
‘v/s Ratio Prot ¢0.04 ¢0.80 0.01 ¢0.80 002 -
vis Ratio. Perti: 0.04. ‘ 0.02 ¢0.06
vic:Ratio. _ 1.03 098 ©0.05 088 1.02 003 060 025
Uniform Delay, d1 877 122 26 B95 33 612 591

jon Facto 100 1.00 .00 1.00 4.00 100 1.00
Incrernental Deiay, 42 1225 204 00 1813 307 00 79 09
Delay (s) : . 49062 328 26 2307 458 33 681 600
Level of Service F C A F D A E £
Approach Delay (s) - 384 487 66.0
Approach LOS D D ' =

Intersection Summary ‘

HCM Average Control Delay 44.2. HCM Level of Service D
HGM Volume to Capacity ratio 1.00 , o o
Actuated Cycle Length (s) 140.4 “Sum of lost time (s): 16.0

intersection Capacity-Utilization 80:4%: ICU Level of Service: _ B
Analysis Period (min) 15
¢ Critical Lane Group '

O 0_.5
053
60.7
1.00-
33%4
£4.1
E

I \2006\G Jobs\OSO 100\6~087 01\8ynchro\6 087 01 Background PM. sy7 | Synchro 6 Report
Htggms Assocxates : Page 1



HCM Signalized Intersection Capagity Analysis

4: Highway 68 & Laureles Grade Rd.

Background PM
11/8/2008.

4%1’*‘“& ”

Movement . EBT EBR WBL

WBT

NBL NBR

Lane Configurations: 4%;' oWy
Ideal Flow (vphpl) 1900 1900 1900
Total Lost time (s) 40 40 40

Lane Util. Factor 4,00 1.00 097

Frpb, pedibikes 100 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00

Frt . 1.000 085 1.00
Fit Protected 1.00 1.00 0:95

Satd. Flow (prot) 1600 1583 - 3433

Flt Permitted 1.00 100 095
‘Satd. Flow (perm) . 1600 1583 3433

ry

1900

4.0
1.00
1:00
1.00

1.00

1.00

1600
1.00.
1600

1 7F
1900 1900
4.0 4.0
1.00  1.00:
1.00 098
100 1:.00
1,00 085
095 1.00
1770 1546
095 1.00
1770 . 1546

Volume (vphy 1101 140 208
Peak:hour factor, PHF 092 092 092
Adj. Flow: {vph). 1197 152 226
RTORReduction(wph) 0 =~ 0 0
Lane Group Flow (vph) 1197 152 226
Confl. Peds. (#hr) 1

* ‘Heavy Vehicles (%) 2% 2% 2%

1006

.92
1093
1093

4%

217 381

. 092 0.92
236 414
0 0
236 414
1 1
2% 2%

Turn Type: ~ Perm  Prot
Protected Phases 2 1
Pefmitted Phases 2

Actuated Green, G(s) 86.0 860 83
Effective Green, gi(s) = 880 880 80
Actuated g/C Ratio 063 063 0.6
‘Clearance Time (s) 60 60 37
Vehicle Extension (s) - 25 25 25

6

980
100.0

071
8.0
2.5

Perm
g
323 323
320 320
023 023
37 37
30 30

Lane Grp Cap (wph) 1006 995 196
“vfs Raitio Prot c0.75 - ¢0.07
/s Ratio Perm 010
vic Ratio, - 148 015 1156
Uniform Delay, d1 260 10.7 86.0
Progression Factor- 1,00 1.00. 1.00
incremental Delay, d2 955 0.1 111:6
Delay (s) 1215 107 1778
Level of Service F B F
Approach Delay (s) 109.0
Approach LOS - F

Intersection Summary

1143
0:68

0.986
18:0
1.00
170
35.0-

D
59.5

. E

405 353
018
©0.27
0.58 117
481 540
1000 1.00
2 11037
D‘ F
1187
=

- HCM Average Control Delay 91.2

HCM Volume'to Capacity ratioc 1.18
Actuated Cycle Length (s) 140.0
Intersection Capacity Utilization 88.3%

Analysis Period (miin) 15.

¢ Critical Lane Group

“HCM Leval of Service

Sum of lost time (s}

ICU Level of Service:

12.0

112006\G Jobs\050-1006-087.011Synchro\6-087.01 Background PM.sy7
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HCM Signalized Intersection Capacity Analysis

5: Highway 68 & Corral de Tierra Rd. _

Background PM
11/8/2008.

Movement EBL EBT EBR

(

'*—*\ﬂ

WBR

NBL

R

SBL SBR

Lane Configurations % # i”
Ideal Flow (vphpl) 1900 1800
Total Lost time (s) 40 40
Lane Ufil. Factor 100 1.00
Frt 1.00  1:.00:
Fit Protected 095 1.00
Satd. Flow (prot) 1770 1600
Flt Permitied 095 100
Satd. Flow (perm} 1770 1600

1.00:
0.85
1.60
1583’
1.00

1900
4.0

1583 34

1900

1900

NBT

NBR_

SBT

1900 1900
4.0
1.00
0.85
1.00
1583
6 1.00
1. 1583

VoEume“'vph) o -1 1381

nour factor, PHF 082 092 0.82
Adj Flow {(vph) 1 1479 132
RTOR Reduction (vph) 0 0 0
Lane Group Flow (vph). 1 1479 132
Heavy ' Vehicles (%) 2% 2% - 2%

124

4
092
4
o
4
2%:

Turn Type Prot ~ Perm
Protected Phases 5 2

~ Permitted Phases 2

92:6
946
6.0

Actuated Green, G ()
Effective Green, g (s)
Actuated g!C ‘Ratio’
Clearance Time (s) 4.0
Vehicle Extenision (s) 3.0

0'8
) 8
0.01

30

) 1025
© 1045

0,70
;6::0
30

Perm

27 27

27
0.02
40

3.0

{} 02‘
40
30

Lane Grp Cap (vph) 9 998
v/s Ratio:Prot £:00
v/s Ratio Perm
vic R’a"ti'o

0.08
013
11.2
1.00
0.3
Delay (s} 797 2428 114
Leve! of Service E F B
Approach Delay (s) 2237
Approach:LOS, F

Intersection: Summary

01
74.2
1.00

1.00:
;Encremental Dela‘y‘,‘ 42 54 2151

1115

- c0.77

111
22:8
072
532
B8.7
.
704
E

308

0.05

0.29
54.0
4.00

0.5
54.5

“6'0.0

¢0.41
0.64
B1.7
.00
51

,;62 8 :

~35
c0:00:

28

9.00. .

| 014
725
1.00
2.3
749

HCM Average Control Delay
HCM Volume to Capacity ratio-
Actuated Cycle Length (s)
Intersection Capacity Utilization
AnaEyvs;sn?enQd {rnin)

¢ Critical Lane Group

1.27
150.0
94.9%
15

144.5

HCM Level of Service

Sum of ost fime (5)

20.0

12006\G Jobs\050-10016-087.01\Synchro\6-087.01 Background _PM'.;syz
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HCM Signalized Intersection CapaCEty;-,Anaiys’ijSﬁ | B.ack;grt?)uhd PM
6: Highway 68 & San Benancio Rd R . _ ~ 11/8/2006

e L S T
Movement o _EBL EBT EBR ‘WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % % F %9 B % 0 4 f
Ideal Flow {vphpl) 1900 1900 1900 1900° 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost f;fﬁe.{’(s.). 4.0 4.0 40 40 4.0 4.0 4.0 40 4.0
Lane Util. Factor . 100 1.00 1.00 087 1.00 1.00 1.00 1,00 .1.00
Frpb, ped/bikes 100 1.00 4.00 1.00 .00 1.00 097 1,00 1.00
Flpb, ped/bikes 100 400 1.00 1.00 1.00 1.00 1.00 100 1.00
Frt , 100 1.00 0.85 1.00 1.00: 1.00 085 - 1.00 085
Flt Protected 095 100 .00 095 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot). 1770 1600 1583 3273 1600 1776 1539 1817 1583
Fit Permitted 095 1.00 1.00 G695 1.00 .0:95 1.00. 098 1.00
Satd. Flow {perm) 1770 1600 1583 3273 1600 4776 1539 1817 1583
Volume(vph) T2 1422 112 149 1218 1 72 2. 110 1 1 2
- Peak-hour factor, PHF  0.92 0:92 092 082 092 082 082 092 092 092 092 0892
Adj. Flow {vph) 2 1546 122 162 1321 1 78 2 120 1 1 2
RTOR Reduction{vphy o0 © o0 0 o0 0 0 0 0 0O O 0
Lane-Group Flow (vph) 2 1b46° 122 162 1322 0 0 80 120 0 2 2
Confl. Peds. (#/hr) ‘ : 1 1 1 1 ) -
HeavyVehicles (%) =~ 2% 2% 2% 1% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Perm  Prot | Split ~ Perm Split .. Perm
Protected Phases 5 2 1 6 3 & 4 4 ,
Permitted Phases - 2 ‘ _ 3 4
Actuated Green, G (s} 1.3 100:8 100.8 93 83 53 - 53
- Effective Green, g (s) = 1.0 102.8 102.8 90 90 50 50
Actuated g/C Ratio 0.01 069 1069 0.06: 0.06 0:03 .0.03
“Clearance Time (s) 37 84 60 3r 37 37 37
Vehicle Extension (8) 3.0 30 .30 25 25 25 25
- Lane Grp Cap {vph) 12 1097 1085 107 92 81 53.
vis Ratio Prot 000 ¢0.97 005 000
v/s Ratio Perm 008 .¢0:08: - ¢0.00
v/cRatio 0147 144 01 075 1.30 0.03 0:.04
Uniform 'Deiay, a1 744 236 840 694 705 7020 702
Progression Factor 113 145 095 1.00  1.00. 1.00 100
Incrementat Delay, d2 06 1847 00 233 1957 02 02
Delay (s) 845 2190 77 92.7 266.2 70.3 704
Level of Service ' F F A F F E E
Approach Delay:(s) 203.4 196.8 - 704
~Approach LOS P B E

Intersection Summary ‘ - )

HCM Average Control Delay 1366 HCMLévelofService @~ F
HCM Volume to Capacity ratio 1.32 -
Actuated Cycle Length (s) 150.0 Sum of lost time {s) 20.0
Intersection Capacity. Utilization 95.3% ICU Level of Service: F
Analysis Period (miin) 15 '

¢ Critical Lane Group

1N2006\G Jobs\050-100\6-087.01\Synchio\6-087.01 Background PM.sy7 | ~ Synchro6 Report
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HCM Signalized Intersection Capacity Anaiysns Backgro'Und.AM Mitigated
2: Highway 68 & York Rd. o , 11/13/2006__

N P N

Movement ) EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations =~ % & & % # & ¥ B LT
Ideal Flow (vphpl) 1900 1900 1900 -1900 1900 1900 1900 1900 1600 1900 1900 1900
Total Lost time (s) 40 40 40 40 40 40 40 40 40 ° 40. 40
Lane Util. Factor 1.00 1.000 100 400 085 1.00 1.00 1.00 0.97 41.00. .00
Frt _ 100 1.00. 0.85 41.00 1.00 085 1.00 .0.89 1.00 1.00. 0.85
Fit Protected . 095 100 1.00 085 100 100 095 1.00 095 1.00 .00
Satd. Flow {prot) 1770 1600, 1583 1770 3200 1583 1770 1663 3433 1863 1568
Fit Permitted 0.95 4.000 4.00 095 100 100 095 100 0.95 1.00 1.00
Satd. Flow.{perm) 1770 1600 1583 4770 3200 1583 1770 1663 . 3433 1863 1568
Volume (vphy 258 781 3 2 1152 394 9 2 5 13 1 139
Peak-hour factor, PHF 092 0.92 092 092 092 0:92 092 0082 092 0692 092 092
Adj. Fiow (vph) 275 816 3 2 1252 428 10 2 5 123 1 451
RTOR Reduction (vph): 0 o 0 - 0 0 0. 0 0. 0 0. 4] (4]
Lane Group Flow (vph) 275 816 3 2 1252 428 10 7 0 123 1151
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% . 2% 2% 2% 3%
Turn Type Prot Perm. Prot ~ Petm Pt Prot. Perm
Protected Phases: 5 2 1 6 3 8 7 4
Permitted Phases 2 o 6 ‘ 4
Actuated Green, G (s). 142 516 516 07 379 379 07 48 292 129 129
Effective Green, g (s) 144 536 1536 07 399 399 09 48 922 131 131
‘Actuated g/C: Ratio: 047 064 0B84 001 047 047 001 0.06 011 0146 016
‘Clearance Time:(s) 4.2 60 . 60 4.0 8.0 &0 4.2 4.0 40 42 42
Vehicle Extension (s} 45 45 45 30 45 45 45 30 30 35 35
Lane Grp-Cap {(vph) 302 1017 1007 15 1515 749 19 95 = 375 290 244
v/s Ratio Prot <0.16  0.51 0.00 €0.39 0:01  0.00 c0.04 0.00

v/s Ratio Perm - - 0.00 ‘ : 0.27 o - ¢0.10.
vic Ratio 091 080 000 013 083 057 053 007 033 0.00 0862
Uniform Delay, d1 - 343 114 56 415 182 160 415 376 347 301 333
Progression Factor 100 1.00 100 1.00 1.00 100 1.00 1.00 100 1.00 1.00
lncrementaf' Delay,d2 307 52 00 40 42 15 363 03 085 00 48
;Delay (s) 650 166 56 455 234 975 778 380 352 301 381
Level of Service E B A D C B E D D ¢ D
Approach Delay (s) 287 Coas 614 3.8
Approach LOS C C - E D

Intersection. Summary” o ‘ o - N

HCM Average Control Delay 25:9 HCM Level of Service c
HCM.Volume to Capacity ratio 0.81 )

Actuated CycleLength(s)y - = 843 Suim of lost time.(s)- 16.0
IntersectionCapacity Utilization 65:8% 1CU Level of Service C
Analysis Period (min) - ‘ 15 ' R

¢ Critical Lane Group :

1\2006\G Jobs\050-100\6-087:0-\Synchio\Mitigations\6-087.01 Background AM-Miti.sy7 Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
3 Highway 68 & Pasadera:Dr.

'Backgrouhd AM - Mitigated

- 11/13/2006

A

Movement: EBL

v

EBR

WBL WBT WBR NBL

r’\»&v’

NBR SBL SBT SBR

Lane Configurations %

1900.

4.0
1.00
1.00
1.00
1.00
0.95
1770
0.95

Ideal Flow (vphpl)
Total Lost timé (s)
‘Lane Util. Factor
Frpb; ped/bikes
Fipb, ped/bikes
Frt.

Fit Protected: .
Saitd. Flow (prot)
Flt Permitted
‘Satd. Flow {(perm}

1770

7

1900
4.0
1.00
1.00
0.85
1.00
1583
1.00

. 1583

% M ¢
1900

1900

4:0
1.00
1.00
1.00
0.895
1770
0.74

1900
4.0
1.00
1.00
1.00
1.00
0.95
1770
0.85 1.00
1770 . 3200

1900
4.0
4.00
b4 ;598
1.00
0.85
| 1.00 .
1548
.00
1548

1870 15

1900 1900

1900

4.0
1.00
1.00
1.00
0.85
1.00
1583
. 1.00

41583

- ..Z:éx
1900
490
100
1.00.
1.00

Volume (vph) 32
Peak-hour factor PHF ~ 8.92
Adj. Flow (vph) 35
RTOR Reduction: (vph) "0
Lane Group-Flow (vph) 35
Confl. Peds. @#/hr)

46
0.92

50

21 1419
0.92
23

32 51
092 0.92
35. - 55
23 1942 3 55
1 , 1

20 1 77
092 092 © 082
30 32 1 84
0 c o 0
0 0 33 84

28

Turn Type Prot
Protected Phases 5
Permitted Phases
Actuated Green, G (8)
Effective Green, g (s)
Actuated g/C Ratio:
Clearance Time (s)
Vehxcie IExtensnon (s)

1.8
1.5
37
3.0

Perm

586

80.6
073
6:0
4.0

Perm Perm
6 8
58.5 8.1
605 9.2
0.73: 0.11
80 441
40 3.0

585

60.5

0.73
60
4.0

002

9.1

92

0.11

4.1
3.0

Perm

v/s Ratic. Perm

v/c Ratio

Uniform Delay, d’i
Progression Factor
Incremental Delay, d2  188.8
Delay (s) 229.7
Level of Service F
Approach Delay (s)

Approach LOS

Intersection Summary

1.09
40.9
1.00

17.4

1153

0,03
0.04
32

1.00
00
32

A

2327 1126 151

048 -

30
0.01 o
0.02
0.03

B2
1.00

0.04
0.36
343
4.00

066
- B6.0
100
72 7 08 00 15

F A A D
8.2 |
A

0.77
40.7
1.00

175

0.02

018
336
1.00

0.5
34.1

352

HCM Avérage Control Delay
HCM Volume to Capacity ratio
Actuated Cycle'Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ CriticalLane G rdu‘p

HCM Level of Service

Sum of lost time (s)
1CU Level of Service

8.0
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HCM Signalized Intersection Capacity Analysis

4 nghway 68 & Laureles Grade Rd..

Background AM - Mitigated.
11/13/2006

Movement - EBT

"“. :

EBR

v ‘\ f’

‘WBL

WBT _

NBL 'NBR

‘Lane Configurations B4
Ideal Flow (vphpl) 1900

Total Lost time (s} 40
‘Lane Util. Factor 0.95
Frpb, ped/bikes 1.06
Flpb, pedlblkes 1.00
Frt 1.00
Flt-Protected 1.00
Satd..Flow (prot) 3200
Flt Permitted. 1.00

Satd. Flow (perm) 3200

1900

4.0
1.00

.00

1.00
0.85
1.00
1583
1.00

1583

"
1900

4.0

0:97

1.00

1.00

1.00
0.95
3433
0.95
3433

T

1900

4.0

0:95
1.00

1:00
1.00
1.00.
3200

1.00
3200

L
1900 1900
40 40
100 1.00
100 0.99
1.00 1.00
1.00 085
0.95 1.00
1770 1563
0.95 1.00
1770 1563, |

Volume:{vph) 722

Peak-hour factor, PHF  0.92
Adj. Flow (vph) 785

) . e
785

Confl. Peds. {#/hr)

136

0.92
148
0
148

237
0.92

268

0
258

1

1266
082
1376

0
1376

206 245

0982 092

224 286

-0 0

224 266
1 1

Turn Type. _
Protected Phases 2
‘Permitted Phases

Actuated Green, G (s) 196

‘Effective Green, g(s)
Actuated g/C Ratio
Clearance Time (s}
Vehicle Extension {s)

Perm

19.6

216

0.35
6.0
25

‘ ‘zPrc_)_;t;_
1

9.5
9.2
0.15
3.7
2.5

~ Perm
8 ,
: 8
196 196
19.3  49.3
031 031

37 37

30 30

Lane:Grp Cap (vph)
v/s Ratio Prot -
“v/s Ratio Perm :
vic Ratio 0.71
- Uniform Delay,d1 17.5
Progression Factor- 1.00
Incremental Delay, 2. 1.9
Delay (s). 19.4
Level of Service B
'Approach Delay(s) 187
Approach LOS - B

Intersection Summary:

551

0.09
0.27
146
1.00
02
14.8
B

509

0.51
244

‘ 550 486

0.13
017
16.8 1738
1,00 1.00
05 1.3
17: 4- 19.0
B B

B

HCM Average Control Delay
HCM Volume to 'Capacity ratio
Actuated Cycle Length.(s)

Intersection- Capacity Utilization

Analysis Period {min}
¢ Critical Lane Group:

163

0.69
62.1

53.2%

15

TIOM Level of Service B

‘Sum of lost time (s) 80

ICU Level of Service. A

k \2006\(3 Jobs\DSO 100\6-087, 01\Synchro\Mmgat[ons\fs-GS? 01 Background AM Ml’(l sy7 Synchro 6 Report‘j
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HCM Slgnailzed lntersectton Capacity Ana[y3|s

5: Highway 68 & Corral de Tierra Rd.

Background AM = Mitigated

11/14/2006

N

EBR

‘Movement . EBL

EBT ‘

WBL

t

WBT ‘WBR _NBL

r‘»l«f

‘NBR SBL SBT SBR

Lane Configurations
Ideal Flow (vphpl)
Total Lost time (s}
Lane Util, Factor

Frt .

Fit Protected’

Satd. Flow (prot)
Flt-Permifted

Satd. Flow: (perm} CATEY

1900

1.00
1.00
0.95
1770

4.0 .

0.95

.

1900

4.0
0.95
1.00
1.00

3200

1.00

3200

1900'

4.0
1 00
0.85
1.00
1583
1.00
1583

i

1900,
4.0

087
0.95
:3400
0.95
3400’

L
1900

4:0
0.95
400
1.00
1.00
3208,

1900 1960
4.0

1.00
0:95

0.95
_ 1787

1800

1.00

1757

4 f
1908 1908
4.0 4.0
1.00 1.00
100 0.85
1783 1583
1.00 0.86- 1.00
1583 41783 1583

i
1900
4.0

1.00 -
0.85
1.00
1583

1800

Volume:(vph) 2
Peak-hour factor, PHF  0.92
Adj. Flow {vph) 2
RTOR Reduction (vph) 0
Lane Group Flow (vph) = 2
Heavy Vehicles (%) 2%.

95

0.92
998
e}

998

2%

56
092
61
0
61
2%

88

0.92

9% 1

96
3%

w0 1

. -.092,
174 1
0: 0 0 0.
175

199 & 1 5
092 092 692 0
26 9 1 5

o © 0 0
26 0 10 5

Turn Type Prot
Protected Phases: S
Permitted Phases
Actuated Green, G (s)
Effective Green, g-(s)
Actuated g/C Ratio
Clearance Time:{(s)
Vfehicle Extension (s)

0.8
0.8
o.01
4.0
3.0

2
61.8.
638
0.58:

6.0

3.0

Perm

61.8
63.8
0.58
6.0
3.0

Prot

63
8.0
0:05
3.7
25

Perm’

2% 2%, _ 2%

8 4
214 ‘ 2 8
21.4
0.19

4.0
3.0

{) 03.‘.'

13
0.00

Lane Grp:Cap (vph).
v/s Ratio Prot
vis-Ratio:Perm
‘yie-Rafio.

Uniform Delay, d4
Progression Factor
Incremental Delay, d2
Delay (s)-

Level of Service E
Approach Delay.(s)

Approach LOS

54.3
1.00
55

Intersection Summary

0.15

59.7

1856

0.31

0.54

14.1

1,00

1.4

15, 2f:

15.0

918

0.04
0.07
101
1.00
0.1
102

185
¢0.03

0.52
50.6
0.95

1.4
496

0:51

c0.14

398
1.00
1.3
40:9:
B D
i 9
B . B

308

0,00
0:12
;52 4
1.00
7.0 14
A8 4 » 53.8
D E- B

0.70
41.3
1.00

HCM Average Control Delay.

HCM Volume to Capacity ratio .

ActuatedCycle Length (s)

- Intersection Capacity Utilization
Analysis Period (min)

¢ ‘Critical Lane Group

201

0.72
110.0

59:9%

15

“HCM Level of Service

Sum of lost time (s)
ICU Level of Service.

1:\2006\G Jobs\050-100'6-087.01 \Synchro\Mitigations\6-087.01 Background AM-Miti.sy7
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HCM Signalized Intersection Capacxty AnaEySIS v Background AM - Mitigated
6: Highway 68 & San Benancio Rd. 11711472006

A ey v A A2 S
‘Movement o EBL_ EBT | ﬁBR; ‘WBL. WBT WBR NBL NBT ‘NBR SBL SBT 'SBR
‘Lane Configurations .~ % #%  # W5 4B ' 4 ¥ & e
Ideal Flow (vphpl) 1900° 1900 “l“QGG' 1900: 1900 1900 1900° 1900 1900 1900 1900 1900
Total Lost time {s) 40 40 40 40 40 . 4.0 40 40 40
Lane Util. Factor 100 095 100 097 085 100" 1.00 100 1.00
Frpb, pedfbikes 1000 1.00 1.00 1.0 1.00 1.00 098 1.00  1.00
Fipb, ped/bikes 41,00 1.00 1,00 100 1.00 1.00 1.00 ©1.00 1.00
Frt . 1,00 4.00 0.85 4.000 1.00 100 0.85 1.00 0.85
Flt Protected 095 1.00 100 095 1.00 0485 1.00 098 1.00
Satd. Flow (prot) 1770° 3200 1583 3273 3200 1775 1545 1817 1583
Flt Permitted 095 100 1.00 095 1. 095 1.00 098 1.00
Satd, Flow {(perm) 1770° 3200 1583 3273 3200 1775 1545 1817 1583
Volume (vph) 1 1059 36 70 1320 M 1 143 1 1 1
Peak-hourfactor, PHF ~ 0.92 092 092 092 092 092 092 082 092 092 092 0.92
Adj. Flow (vph) 1 1151 39 76 1435 1 121 1 185 1 1 1
| edu epk o o © 0o 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 4 1151 39 76 1436 t] 0 122 158 @ & 2 1
Confl, Peds. {#/ht) ' 1 1 1 1 ‘
Heavy Vehicles (%) 2% 2% 2% T% 3% 2% 2% . 2% . 2% - 2% 2% 2%
TunType  Prot Perm  Prot ' Splitt ~ Perm Split Perm
‘Protected Phases 5 2 1 8 3 3 4 . 4
Permitted Phases ‘ 2 3 ’ 4
Actuated Green, G(s) 1.2 673 673 65 728 . 139 139 52 52
Effective Green, g(s) 0.9 693 693 62 746 _ 136 136 49 49
Actuated g/CRatic 001 063 063 0.06 068 012 012 - 004 004
-Clearance Time:(s) 37 8.0 8.0 37 80 33 37 ‘ 3.7 8.7
Vehicle Extension(s). 30 30 3.0 25 30 .25 25 . 25 25
Lane Grp Cap. (Vph} 14 2016 1997 184 2170 R T 8t 71
vfs Rafio Prot 000 0386 £0.02. c0.45 0.07 0.00
‘vfs Ratio Perm. _ 0.02 ¢0.10 0.00
vic Ratio 0.07 057 004 041 066 056 0.81 > 0.0t
'Unlform Delay, d1 54 11.8 7.7 501 454. 47.0 50.2
Progression Factor 0:82 159 1.44 1. DO; 1.0 a 1.0 1.00 1.00
incremental De!ay, d2 1.8 1.0 0.1 14 16 25 219 0.1
Delay- (s) 463 197 1.2 512 119 47.8 68.8 503 -
Level of Service ‘ B B B D: B D E D B
Approach Delay (s) 194 13.9 59.6. - - 503
Approach.LOS B B. E D

Intersection Summdry- _ ‘

HCM Average Control Delay 204 - HCM Level of Service ¢
HCM Volume. to Capacity-ratio 0.65 o o _ ‘ o
Actuated Cycle Length'(s) 110.0 ‘Sum of lost time (s); 16.0
Intersection Capacity Utilization 56.3% iCU:Level of Service B
Analysis Period {min) 15 :

¢ Critical Lane Group

i \2006\G Jobs\OSO 100\6-087. 01\Synchro\Mmgatzons\G-087 01 Background AM- Mm sy7 Synchro 6 Report
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HCM Signalized Intersection Capamty Analyszs o Background PM - Mitigated
2: Highway 68 & York Rd. ' 11/13/2006

A ¥ f' — & * T Yl \., J' o
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
_Lane Configurations: % # &£ K ¥ # % B ¥ 4 '
Ideal Flow (vphpl) 1900 1900 1900 4900 4900 4900 1900 1900, 1900 ‘1900 1900 1900
TotalLosttime(s) 40 40 40 40 40 40 40 40 - - 40 40 40
Lane Util. Factor 100 100 100 100 095 1.00 1.00 1.00 097 1.00 1.00°
Frt 1.00 100 085 100 100 085 1.00 0.89 1.00 1.00 0.85
Fit Protected 095 100 100 095 100 1.00 095 1.00 095 100 1.00
Satd. Flow (prot) 4770 1600 1583 1770 3200 1583 1770 1653 . 3433 1863 1583
Flt Permitted 005 100 100 085 100 1.00 095 1.00 095 4.00 1.00
Satd. Flow (perm) 1770 1600 1583 1770 3200 1583 4770 1653 3433 1883 1583
Volume (vph) 109 921 10 7 1188 118 5 1 3 372 3 188
Peak-hourfactor, PHF 092 0.92 1092 092 082 082 082 092 082 082 082 082
Adj. Fiow {vph)- 118 10017 11 8 1302 128 5 1 3 404 3 204
§
0

RTORReduction(wph) 0 0 O 0 0 0 0 0 o 0 0
Lane Group Flow (vph) 118 1001 11 8 1302 128 5 4 404 3 204
Turn Type Prot Perm. - Prot - Perm Prot ' Prot  Pem
Protected Phases 5 2 ‘ 1 6 - 3 8 7 4

Permitted Phases 2~ s 4
Actuated Green, G.(s) 113 784 784 06 675 6756 06 27 188 205 205
Effective Green, g (s) M5 804 804 06 695 695 08 27 18:8 207 207
Actuated g!C’-RatiOs - 910 068 088 001 059 0589 .0:01 002 016 047 047
Clearance Time (s) 42 80 60 40 60 60 42 40 : 40 42 42
Vehicle Extension (s) 45 45 45 30 45 45 45 30 30 35 35
Lane Grp Cap:(vph) - 472 1086 1074 9 1877 928 12 38 545 325 277
v/s Ratio Prot. - 60.07 c0.83 0.00: 0.4 0.000 0.00 «¢0:12.  0.00

v/s Ratio Perm ) oot o oo8 | | . c0.18
vlc Ratio. 069 082 001 089 069 014 042 011 074 001 074
Uniform Delay, d1 518 163 62 589 171 110 586 567 475 404 463
Progression Factor 1.00 100 1.00 1.00- 1.00 100 “1.00 .00 1.00. 1.06 1.00
Incremental Delay, d2 125 428 0.0 2305 13 01 368 12 - 54 00 101
Delay(s) 643 293 62 2894 184 111 944 57.9 529 404 564
Level of Service E C A F B B F E D D E
Approach. _eiay (s) 327 , 182 78.2 - 540

Approach LOS C B E D

Intersection Summary i . N o ‘
HCMAverage Control Delay =~ 30.8 ~HCM Level.of Service C
'HCM Volume to Capacity ratio - 0.88 _

Actuated Cycle Length (s) 118.5 ‘Sum-of [ost time (s)- 12.0
Intersection- Capacity Utilization 79.4% ICU Level of Service o D.
Analysis Period (min) 15

¢ Critical Lane'Group

1\2006\G. Jobs\050-10046-087: 01\Synchro\I\ﬁmgat;ans\G-OB'i 01 Background PM-Miti.sy7 -Syncb’rb 6-Report
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HCM Signalized Intersection Capaclty Anatysns : Background PM - Mitigated
3: Highway 68 & Pasadera Dr. 11/13/2006:
I T 2 T T

Movement ~ EBL- EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT. Z'SBR:
Lane Configurations % # ¢ % &% ¢ % # =& f
ideal Flow (vphp!) 1900 1900 - 1900 1900 1900 1900 1900’ 1900 1900 1900 4900 1900
Total Lost time (s) 40 40 40 40 40 40 40 4.0 40 40
Lane Util. Factor 1,00 4.00 1.00 100 095 1.00 1.00 1.00 100 1.00
Frt . 1.00 1.00 0.85 1.00 1.00. 0.85 1.00 1087 100 0.85
Fit Protected 085 1.00 100 095 1.00 100 095 1.00 © 096 1.00
Satd. Flow (prot) 1770 1600 1583 1770 3200 1583 1770 1620 1781 1583
Fit'Permitted - 095 100 1.00 095 .00 1.00 073 .00 0.72. 1.00
Satd. Flow {perm} {770 1600 1583 1770 3200 1583 1353 1620 . . 1335 1583
Volume {vph). 80 1172 64 13 30 70 5 30 40 4 72
Peak-hour factor, PHF - :6.920 092 092 092 0982 092 092 092 092 092 0982 092
Adj. Flow (vph) 65 1274 70 14 1283 33 76 5 33 43 4 78
RTOR Reduction (vph) o 0 0 o 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 65 ‘{274 70 14 1283 33 76 38 Q 0 47 78
TumType = Prot - Perm Prot = Perm Perm ~ Perm Perm
Protected Phases 5 2 1 8 8 4
Permitted Phases 2 L R 4 A
Actuated Green, G(s) 84 109.2 1092 15 1023 1023 111 111 111 111
Effective Green, gi(s) 81 1112 1112 12 1043 1043 112 112 M2 112
Actuatéed g/C'Rafio 006 0:82 082 0.01 077 077 008 008 0.08 0.08
’Clearancé."i."ime {s). 37 6.0 6.0 3T 6.0 8.0 41 41 : 4.1 4.1
‘Vehicle Extension (s) 30 40 40 30 40 40 30 30 , 30 30
‘Lane Grp Cap (vph) 106 1312 1298' 16 2461 71218 112 18 110 131
v/s Ratio Prot - ¢0:04 :¢0:80 0:01 040 0.02
v/s Ratio Perm 0.04 002 c0.06
vic Ratio’ | 061 097 005 088 052 003 068 028
Uniform Delay, d1 622 108 23 671 60, 37 605 584
Progression Facior 1.00 1,00  1.00 1.00. 100 1. 00 100 1.00 1.00
ncremental Delay, d2° 104 18:3 0.0 1813 0.3 0.0 151 12 27 7.4
Delay (s) ' 723 2941 23 2284 63 37 756 596 61.8 671
Level of Service: E € A F A A E E ' E E
Approach Delay (sy 298 86 ‘ 702 651
Approach LOS € . A ‘ E. E
Infersection Summary . = S L ,

HCM Average Control Delay 23.3 'HCM Level of Service B

HCM Volume to-Capacity ratio. 0.95

Actuated Cycle Length (s) 135.6 Sum of Jost tinie (s) 12.0

-~ Intérsection Capacity Utilization 78.9% [CU Level of Service D

Analysis Period.(min) ‘ 15 ‘

¢ Critical Lane Group

0.05
050
60.0
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HCM Signalized Intersection Capacity Analysis
4: Highway 68 & Laureles Grade Rd.

Background PM Mltsgated
11/13/2006

N

Movement __EBT _EBR

v’“"""\;f‘*

WBL WBT 'NBL. NBR

Lane Configurations 44

- F
Ideal Flow:{vphpl) 1900, 1900
Total Lost time (s) 40 40

Lane Util. Factor 0.5 .00

Frpb, ped/bikes 1.000 1.00
Flpb, ped/bikes- 1.00  1.00:

Frt 1.00 085
Flit Protected: 1.000 .00

Satd. Flow (prof) 32000 1583

FitPermitted 100 1.00

Satd. Flow {perm) 3200 1583

1900 1900 1900 4900

097

3433

3433

w0y f
4.0 4.0
1.00
0.99
1.00
0.85
1.00
1562
1770, 1562

1.00
1.00
1.00
0.95

0.95

Volume(vphy 4101 140

Peak-hour factor, PHF  0.92 10.92
Adj: Flow (vph) 1197 152

RTOR Reduction (vph) 0 0
Lane Group Flow (vph) 1187 | 182

Confl. Peds.(#/hr)

Heavy-Vehicles: (%) 2% 2%

381
0.92
414

208
0.92
226

Turn Type ' “Perm

Protected Phases - 2

Permitted. Phases 2
Actuated'Green, G (s) 44.8 448
Effective Green; ‘g(s) 468 468
‘Actuated g/C Ratio 0.46 046

Clearance Time (8) 60 6.0

Vehicle Extension (s} 2.5 25

118 803
1.5 623
011 061

37 640
25 25

‘Lane Grp Cap (vph) 1468 726

/s RatioProt ¢0.37

-v/s Ratio-Permi 010
vic Ratio: : - 082 021
Uniform Delay, d1 23.9 165
Progression Factor 1.00 1.00
' iDelay,d2 35 Q1
Delay (s) 274 166
Lével of Service G B

increment

-Approach Delay (s) 26.2
Approach LOS G

Intersection Summary

387 1955
0.07 <¢0.3¢ 0.13

c0.27
43 0.85
330
1.00
136

058 0.56
430 117
1.00 1.00

19 03
448 12. 0

17.6
B

466

HCM Average Control Delay
HCM Volume to-Capacity | ratio
Actuated Cyc!e Length (s)
{nfersection Capacﬂy Utmzatxon
Analysis Period (min)

¢ Critical Lane Group

102.0
60.8%

255 HCM Level of 4Se.rvi'ce.

0.81

15

Sum of lost time (s)
ICY Level of Serv:ce
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HCM Signalxzed intersection Capacity Analysis Background PM - Mitigated
5: Hzghway 68 & Corral de Tierra Rd. ‘ 11/13/2006"

N T

Movement EBL EBT EBR WBL WBT WBR NBL NBT ‘NBR ‘SBL SBT’ SBR
Lane Configurations R . . O N A i o F
Ideal Flow (vphpl) 1900 1900 1900 1900 19 1900 1900 1900; 1900 1900 1900 1900
Total Lost time (8) 40 40 40 40 4.0 40 40
Lane Util. Factor 100 085 100 097 0.95 1.00 1:00  1.00.
Frt 100 1.00 085 100 1.0 0.85 100 085
Fit Protected , 0.95 100 1.00 085 1.00 . 1.00 - 0:96  1.00
; " 1770 ‘3200 1583 3433 32 5+ 1568 1583
0.95 4.00 100 095 1.00 - 0:95 1.00 0.96 1.00
“low 1770 3200 1583 3433 320C 1775 1568 . 1791 1583
Volume (vph) 1 1881 0 121 157 1132 7 82 1 161 4 1 4
Peak-hour factor, PHF- 092 (092 0982 092 092 092 092 082 082 092 092 092
Adj. Flow (vph) 1 1479 132, 471 1230 8 89 1 175 4 4 4
RTOR Reduction: {vph) 0 & a 0 0 o g 0] 0 6} o 0
Lane Group Flow: (vph) 4 1479 132 174 1238 0 Q %0 175 - 0 5 &
Heavy. Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 3% 2% 2% 2%
Tum Type Prot ~ Perm . Prot Split ~ Perm Split Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases ' ) 8 o 4.
Actuated Green, G (s) 1.1 113 971 212 212 26 26
Effective Green, g (s) 1.1 892 892 11.0 991 212 212 26
Actuated g/C Ratio 001 064 064 0.08 0.71 015 0.02-
Clearance Time (s) 40 ©0 B0 37 60 4.0 4.0
Vehicle Extension (s) 30 B30 30 25 30 3.0. 3.0
Lane Grp Cap (vph) 14 2039 1009 - 270 2265 237 29
v/s Ratio Prot. 0.00 c046 ¢0.05 0. 39 5. ‘ .
v/s.Ratio Perm 0:08 £0.11; 0.00
vicRatio 0.07 073 0.13 30.63 0.55 ‘ 0.33 074 015 014
Uniform Delay,dt 689 171 101 625 97 . 53.1 56.8 67.6- 676
Progression Factor 400 1.00 1.00 114 064 1.00 1.00 1080 1.00

Incremental Delay, d2 g2 23 03 38 08 0F 114 241 2.2
Delay (s). 714 194 103 746 71 © . 538 B81 - 827 698
Level of Service E B B E A D E E E
Approach Delay (s) 187 o 16.3 63.3 898
- Approach:LOS B B E B
Intersection Summary e . .

HCM Average Control Delay ~ 210 HCM Level of Service' c

HCM Volurrie to Capacity ratio: 0.71. S o

Actuatsd Cycle Length {s) 140;0 Sum of lost time (s} : 16.0
Intersection Capagcity Utilization 63.4% 1CU Level of Service: B

Analysis Period (min) ‘ 15 3 :

¢ Critical Lane Group
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HCM 8ignalized Intersection Capacity Analysis , Background PM - M ;gated
B: H:ghway 68 & San Benancio Rd. “11/13/2006

N i T U S
‘Movement , EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LaneConfigurations % #% # §% 4% 4 ¢ & F
Ideal Flow (vphpl) 1900 1800° 1900 1900 4900 1900 4900 1900 1800 1900 1900 1900
Total Lost time {s) 40 40 40 40 40 ‘ 40 40 40 40
‘Lane Util, Factor 1,000 095 1.00 097 0.95 100 100 1.00 1.00
‘Frpb, ped/bikes 1.00. 100 100 1.000 .00 100 0.98 1.00 1,00
Flpb, ped/bikes 100 100 1.00 100 1.00 1.00 1.00 1.00 1.00
~Frt 1;000 1.00 0.85 1.00 1.00 1,00 085 100 0.85
Fit-Protected 095 .00 1.00 095 1.00 085 100 0988 1.00
Satd. Flow (prot) 1770° 3200 1583 '3273 3200 1776 1544 1817 1583
Flt Permitted 0.95 1.00 1.00 095 1.00 095 1.00 0.98 1.00
Satd. Flow (perm) 17700 3200 1583 3273 3200 1776 1544 1817 1583
Volume (vph) 2 1422 42 449 1215 0 1 T2 2 110 1 1 2
Peak-hour factor, PHF 0,92 092 092 082 092 092 092 092 082 092 092 082
~Adj: Flow ( 2 1546 122 162 1321 T 78 2 M0 1 12
'RTOR Reduction (vph) Q 0 o 0 0 0 e} o 0 0 o 0
Lane:Group Flow (vph) 2 1546 122 162 1322 0 0 80 120 0 2 2
‘Confl. Peds. (#/hr) 1 1 1 1 .
-HeavyVehtcfes %) 2% 2% 2% 1% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type " Prot Perm  Prot .. split  Perm Split Perm
Protected Phases B 2 1 6 33 4 4
Permitted-Phases | 2 3 o 4
Actuated Green, G(s) 13 914 914 120 1021 142, 14.2 53 53
Effective Green; g.(s) 10 934 934 117 1041 13.9. 139 . 50 5.0
Actuated g/C Ratic = 001 067 067 008 074 . 0:10. 0.10 004 004
Clearance Tirme (§) 37 60 60 37 60 37 37 37 37
_ Vehicle Extension{s) 30 30 30 25 30 25 25 25 25
Lane Grp Cap(vphy =~ 13 2135 1056 274 2379 . 1760 153 : 85 - 57
/s Ratio Prot 0.00. 048 c0:.05 041 0.05 " 0.00
v/s Ratio Perm 0.08 _ €0.08 : <0:00
v!b:Rétio* _ 0.15 :0‘:72‘.‘ 012 059 0.5 045 0.78 B 0.04
elay, d 1500 84 618 505 616 65.2
078 1.00 100 1.00 1.00
02 28 14 219 01 02
87 647 60:8 835 - 853 654
A E E F E: E
74:4 ' 85.3

lncrementat Deiay, d2
Delay(s) -

Level of Service:
Approach Delay (s).
Approach LOS

Intersection Summary

HCM Average Control Delay 211 HCMLevel of Service [
HCM Volume to-Capacity ratio 069 B o |
Actuated Cycle Length (s) . 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.4% ICU Level of Service €
Analysis Period (min) - 15 =

¢ Critical Lane Group: '
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-Append‘ix' E

Synchro Arterial Level of Service Reports



.Arterial Level of Service

Existing AM
11/6/2006

Arterial Level of Service: EB Highway 68

‘Cross Street

© Arterial
‘*Class

Flow
Speed

Runhing
Time

Signal
. Delay

Travel
Time (s)

Arterial
Speed

Artena! :

5
-

-Josselyn Cyn. Rd.
Olmsted Rd.

Hwy 218
Ragsdale Dr:

York Rd.

Boots Rd.
Laureles Grade Rd.

Corral de Tierra Rd.

‘San Benancio.Rd.

52
45
50

48

50

55

1261
364
87:9

38.5

75.0
15.6
1.9
7.3
8.4
25.4
28.3
84.3

164. 6.“

103'5”

315

890
144.3

122.1
141.6
149.1

46,0
17.0
38.0
37.2
44 1
396
396

440
261

Total

|

i

]

|

i |

! 42
|

;

|

|

60 -

Arterial Level of Service: WB Highway 68

284.7

10571

37.0

WO W W > WG

Cross Street’

Arterial

Class. .

Flow.
Speed.

Running,

Sighal

Delay

Travel
Tlme {s).

Dist
(mi)

Arterial Arterxai
Speed, L

San BénancioRd,
Corralde Tierra Rd.
Laureles Grade Rd.

Pasadera Dr;
York Rd,
Ragsdale Dr;
Hwy 218
Olmsted Rd.

Josselyn Cyn. Rd ‘

w14

i 41

i 45

A 60

i e

il - 060
i 80
. 80

w30

Time i}

- 610.1

948

138.5

93, 2,

39.8
30.7
374
46.7
91.5
18.9
27.3
41.9

127

649.9
12555
176.9

637
1258
757

Yo

1.08
1.73
155
109
0.61

- 1.40

0.53

Hr
(®]
o

134
31.0
35.4.
40.0:
330
466
34.3.
40.0
250,

Total -

mo

T340

17028

13.25

wlw » > % > > > » il

280
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Arterial Level of Service

Existing PM
44/6/2006

Atterial Level of Service: EB Highway 68

Cross Street

Arterial
Class

Flow’

Speed

Runn ing

Time

Signal
Delay

Travel

Dist

Arterial  Arterial

Speed LOS

Josselyn Cyni,. Rd.
Olmsted Rd.

Hivy 218
Ragsdale Dr. =~
York'Rd.

Boots Rd..

Layreles'Grade Rd.
Corral de Tierra Rd.

San Benancio Rd..

i
I
m
il
m
n
i
il

i

47
60
46
50
52
25
15
36

45.0
36.9

850

105
2856

113

.3

142
18:3

- 109.3-
" 1206

198.1

Time(s) .

65.5
96.3
29,9
90.4
2674
431.5
2937
306.1

_m)

051
0:47
1.09
0.32
1.09
1.73

1.73

1.80

332
26.0
40.8

Total

i

Arterial Level of Service: WB Highway 68

5112,

T1636.0

10.09

oleomors»ws

Cross Strest

Arterial
Class

Flow:

-S'peed

Running
Time

- Signal
Delay

Travel

‘ Tjime {s) .

Dist
{mi)

_ Speed

~ Arterial

Arterial

-

- SanBenancioRd.
- Corral de Tierra Rd.
Laureles Grade Rd-

Pasadera Dr.
York Rd.
Ragsdaie Dr.
Hivy 218
Olmsted Rd.

Josselyn Cyn. Rd.

52
47
60
54
60
54
60
60
60

- 167.5
34.9
227.3
89.5
409.1
12.4
73.9
107.8

22.7
12:2

32:4

1M1.7
15,0

321

20%1.8:
52:0

190.2

0.36.

459
275
51.9
39.7
47.1
44.9
41.8
209
26.0

‘Total

T 12222

5155 1

| R (@
wlomom> Fw>0»d

404
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~ Arterial Level of Service

Background AM
- 11/812008

Atterial Level of Service: EB Highway 68

Gross Street

Class:

Arterial ‘Flow

_Speed _

Runining
Time. .

Signal
Delay.

Dist
(mi)

~ Travel
Time (s)

Arterial

Arterial ria
LOS

Speed

Josselyn Cyn. Rd.
Olmsted:Rd.
Hwy-218
Ragsdale Dr.
York Rd.

Boots Rd.
Laureles Grade Rd.
Corral de Tierra Rd.
San Benancio Rd.

60
52
45
50
48

-
55
60

126:1
364
87.9:

296
81.7

67.8
926
17.1

2.4
45.2

9.8
210
50.4
440

240
053
1.09
0.33

- 1.09
1.59
1.84
41.08

39.0
14.7
374

Total

i

|

]

|

i

i 43
1

|

|

|

3203

e
<
o,
fae) Rowlleioulus Bs Rus syl e ]

. Arterial Level of Service: WB Highway 68

Cross Strest:

Arterial
Class

Flow

Running.

“Time

Signal
- Delay

Travel
(mi)

Dist.
 Speed

Arterial
10S

Arterial

‘San Benancio Rd.
Corral de Tierra Rd.
Laureles Grade Rd.
Pasddera Dr..

York Rd..
Ragsdale Dr.
Hwy218-
Olmsted Rd.
Josselyn Cyn. Rd.

1l 41

il 45
. , 60
wmo 60
i ' 60
i 80
I 80
u : 30

_Speed.
= B

610.1

948
1385
93.2
170.5
65.3
36.4
83.9

_63.0

87.2

-4 7‘1;5-

Time:{s)
6973
266:3
218.3

- 192.8

1.08
173

1.09
061
140
053

85.6
132.1 -
773

284

12:5
146
28.8
29.0
3410
426
33.3
38.1
245

Total

Al

20394

13.25

Olwr»p»>waom

234
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Arterial Level of Service o - - Background PM
“11/8/2006

Aﬁerial» Level of Service: EB Highway 68

Arterial “Flow Running  Signal  Travel Dist  Arterial  Arterial

Cross Streat ‘Class: Speed Time Delay Time(s) . (mi) _ Speed  LOS

Jdosselyn Cyn. Rd. M - 47 450 112 562 051 3?28 A
Olmsted Rd, i 60 36.9 33.8 70.7 0.47 24.4
Hwy 218 n 46 85.0 14.5 99.5 1.09' 395
‘Ragsdale Dr. (1 B0 29.6 03 29.9 0:32 388
) 1 - 52 76.2 19.5 957 1.09 41.0
Boots Rd. » m 25 248.8 - 30.8 1.73 222
Laureles Grade Rd. 1l 15 3222 121.9 1.34 10.9
Corral de Tierra Rd, 1l 36 173:1 224.3 1.73 15.7

‘San Benancio Rd. o 60 1080 2145 - 1.80 201
Total - 11248 . 670.8 10.09 202

QEOOIMO»»»m

Atterial Level of Service: WB Highway 68

Arterial Flow Running  Signal = Travel - Dist Arterial Arterial
‘Cross Street Class ~ Speed Time . Delay Time(s) (mi) _ Speed LOS
‘San BenancioRd. | 52 1675 441 2118 242
Corralde TierraRd: I 47 34.9 480 829 0.36

! 80 2273 37.0 2643 3.79 516,
Pasadera. Dr. ! 54 89.5. 48.9 138.4 134 348
York Rd. ! : B0 4094 1139 = 523.0 6.82 46:9.
‘Ragsdale Dr. [ \ 54 724 16.3 88.7 1,09 442

I

I

[

I

Laureles Grade'Rd.

Hwy 218 60 73:9 463 120.2 1,23 36.9
Olmsted-Rd. 60 1078 3418 4496 1.80 14.4
Josselyn Cyn. Rd, B0 398 1046 1444 0,66 16.5:
Total ’ 1222.2. 8009  2023.1 19.51 347

wimmw » > Wk m ol
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Arterial Level of Service o Background + Project AM
, ‘ - ~11/8/2006

Arterial Level of Service: EB Highway 68

, - Arterial Flow. Running Signal Travel Dist  Arterial  Arterial
© Cross Street Class. Speed Time Delay Timei(s) (my Speed . LOS
Josselyn Cyn. Rd: ! 60 126:1 67.8 1939 210  30.0 '
Olmsted Rd. i 52 364 w6 1290 053 147
Hwy 218 I 1,09 377
‘Ragsdale Dr. L 50 2 320 0.33 36:6
York Rd. - § 48 81.7 152 96.9 1.09 40.5
‘Boots Rd. l 43 1327 9.8 14235 1.59 40.1

|
i
I
I

55 879 164
50 29.6 2.4

Laureles Grade Rd: 51 21.0 115:8 1.34 4.7

‘Corral de Tierra Rd. 55 50.5 163.8 1.73 38.0:
60 448 1094 108 = 35

3 3203 10878 1087 360

San Benangio Rd.
Total

i o W W w0 T W

Asterial Level of Service: WB Highway 68

. Arterial Flow ‘Running  Signal  Travel Dist  Arterial.  Arterial
Cross Street. .~ Class _ Speed  Time  Deldy Time(s) i) ' 108
‘San BenancioRd. 1t 14 6101 872 6973 242
Corral de Tierra Rd. I » 41 948 1730 2678 -~ 1.08
Laureles GradeRd. 1l ‘ 45 138.5 7941 2476 143
Pasadera Dr. Jil 60 932 = 1012 194 155
York Rd. Il N 60 1705 4811 2.84
Ragsdale Dr. o 60 65.3 268 - 1.09
vy 218 i 60 36.4 209 0:61
Olmsted Rd. C 60 83.9 482 1.40
JosselynCyn.Rd. Wb 30 630 143 0.53
Total w7 13557 6908 13.25

Olw P> » wmom
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Arterial Level of Service Background # Project PM
- 11/8/2006

Arterial Level of Service: EB Highway 68

‘ Arterial Flow Running  Signal  Travel Dist  Arterial  Arterial

Cross Strest . Class Speed  Time . Delay Time(s)  {mij Speed  LOS

JossenCyn. Rd. L 47 450 112 562  0.51 328 '

Olmsted Rd. Rl B0 369 33.8 70,7 047 241

Hwy 218 e 46 85. 14.5 99.5 1.09 '
Ragsdale Dr. il 60 0.3 29.9 0.32
‘ mwoo 52 197 959 1.09
Boots Rd. fil 25 314 2802 1.73
Laureles Grade Rd. 1l 15 123.5 4457 1.34
Corral de Tierra Rd. 1. 38 2264 399.5. 173

San Benancio Rd.. it N 60 248.2 3262 180
Total o . 679.0 18038 = 10.09

>

OIOOmO> »rw

~-Arterial Level of Service: WB Highway 68

o Avterial ‘Flow Running = Signal  Travel . Dist Arterial Asterial
Cross Strest. Class Speed  Time Delay Time(s) (mi)  Speed ‘
San Benancio Rd: | 52 1675 441 2116 2.42 412
Corral de Tierra Rd.. | 47 349 490 839 0.36 15:4.
Laurelés Grade Rd. | 60 2273 . 376 2649 378 515
Pasadera D, s 54 89.5 494 1389 1.34 34.8

York Rd. l 60 40971 1147 5238 6.82 48.9
- Ragsdale Dr: f 54 724 16.3 88.7 1.09- 44:2
l
|
i
{

-
&)
o

Hwy 218 60 739 4838 120.7 1.23 367
Olmsted Rd. 60 1078 3418 4496 . 1.80 144
Josselyn Cyn. Rd: 60 398 1048 144 4 0.66 165
Total 12222 8043 20265 1951 347

wim o 3> 3 0
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| Arterial Level of Service

Cumulative AM
1/26/2007

Arterial Level of Service: EB H'ig_hway‘lﬁ'ai

-Cross Street

Arterial
Class

Flow
Speed

Running
Time.

Signal
Delay

Dist
(mi)

Arterial
Speed

Arterial
L0S

Josselyn Cyn. Rd:
Olmsted Rd.

Hwy 218
Ragsdale:Dr.

York Rd.

Boots Rd.

Laureles Grade Rd.
Corral de Tierra Rd.
San Bepancio Rd.

60
52
45
50
48

55
60

126.1
364
87.9
296

152.9
1736
22.2
2.7
186.8
12.6
23.8

2.10

1.09
0.33
1.09
1.59

134

173
1.08

271
35.7
36.3
39:8
393
108

Total

i
I
I
i
{
I 43
i
i
i
1

10.87

Gl wommwwmO

Atterial Level of Service: WB Highiway 68

Cross Street.

Arterial Flow

Speed .

Running.

Signal

- Travel

Dist

Arterial
Speed

San Benaricio:Rd.
Corral-de Tierra Rd.
Laureles Grade Rd.
Pasadera Dr:

York Rd.

Ragsdale Dr.

Hwy 218

Olmsted Rd.

Jo_sse]yn“,nyn,R-d‘.; _

Class - |
n T 14
il : 41

A - 45

it i 60
i o 60
i ' 60
{H ‘B0
i 80

" _ .30

Time:

610:1
94.8
1385
93.2.
1705
65:3
36.4
83.9

. B30

Delay  Time(s) _
1806

2784
147.9
206.0
1863

38.8

37.2

865
. 25.3

790.7
372.9

_(mi)_

2.42
1.08
4.73
1.55
1:09
1.40
0,53

11.0
104
21.8
18.7
287
377
296
296
214

Total

13557

~T1325.

olo wwsw © O mm

18:8
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Arterial Level of Service

Cumulative PM
41262007

Aterial Level of Service: EB Highway 68

Cross Street

Arterial
Class

Flow. Runhing

Speed

Time

Signal

Delay

Travel
_Time s)

Dist

(i)

Arterial
_Los

Arterial
Speed

Josselyn Cyn. Rd.
‘Olmsted Rd.
‘Huy 218
‘Ragsdale.Dr.
BootsRd.
Laureles Grade Rd.
‘Corral de Tierra Rd.
‘San Benancio.Rd.

i
it
I
fit
u
i
I

i

i

. 47
60
46
60
52
25
15

36

60

45.0
36.9

85.0:
29.6
762
2488
3222

173.1

108.0.

21.4
116.2
49.3

0:4

- 447
121.4
231.3
3214

361.0

66.4-
- 153.1
1048

30:0

120.9
3702
5535
494.5
469.0

0.51

047 .
1.08

0.32
1,00
1.73
1.34
173
1,80

11.1
37.7
386
324
16.8
126
138

Total

L

1248

Arterial Level of Service: WB Highway 68

12371

. 2361 “.g:

16.09

WimMmmAO P> > mw

15.4

‘Cross Street

Arterial
ClaS‘Sf‘» _

Flow Running

Speed

Signal
Delay

_ Travel
T_ime.(:s?‘):

" Dist

(mi)

Arterial

rterial  Arterial
Speed

| Iy
©Q

San Benancio Rd.

Corral de Tierra Rd. -

Laureles Grade Rd-
Pasadera Dr.

York Rd.
Ragsdale Dri

Hwy 218

Olmsted Rd.
Josselyn Cyn. Rd.

o

47
60
54
60
54
60
60

60

107.7

970

61.2
101.8
139.3

16.5
106.8
4556

2752,

1319
2885
1913,
548.4
88.9
180.7

242
036
3.79

134

6.82

100

1.23
1,80
0.66

317
9.8
47.3
448
441
245

“Total

l
z
|
|
n
|
|
_x_
i
1

1279.0

1951

OlmmE e >0 nold
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Appendix F
Intersection Level of Service Calculation Worksheets

Backgtound + Project Conditions.



HCM Signalized Intersection Capacity Analysis

1. Highway 68 & Hwy 218

Background + Pro;ect AM

T 1/8/2006‘

Movement ‘EBL

EBT

WBL

NN

EBR

WBT WBR NBL

NBT

NBR

A 4

SBL SBT SBR

Lane Confguratxons h
Ideal Flow (vphpl) 1900
Total Lost time (s) 4:0.
Lane Util. Factor 1.00
Frt 1.00:
Fit Protected 0.95
Satd. Flow (prot) 1770
Fit Permitted. 0.95
-Satd. Flow {perm) 1770

A
1900

40
0.95
1.00
1.00

3200

1.00

1600

3200

1900 1900,
4.0

1.00
1.00

0:95
1770
0.95°
4770

1900
4.0
0.95
1.00
1.00
3200
1.00
3200

1900

4.0
1.00
0.85
1.00
1568
1568

4:0

0.95

1.00
1.00:
005
1 770;

1770

oy

1 900
1. 00
0:90
1.00

1869
1.00:

1669

bl S
1900 1900 1900
40 40 40
097 1.00 1.00
100 1.00 085
095 1.00 1.00
3433 1863 1583
095 1.00 1.00
3433 1863 1583

1900

Volume {vph) 147
Peak-hour factor, PHF  0.92
Adj. Flow (vph) 160
RTOR Reduction {(vph) 0
Lane Group Flow (vph) 160
Heavy: Vehicies (%)

2. v

1094
1189

0

1201

2%

11
0.92
2

2%

17
18
0
18

2%

1019
0.92
1108

432
0.92
470

1108 470
4% 3%

14
0:.92

15
0 0 O

15
2%

11
0.92

12,
248

39
2%

494 21 196
092 092 082
537 23 213
0 0 0 0
0 537 23 213
2% 2% 2%

Turn Type Prot
Protected.Phases 5
Permitted Phases.
Actuated: Green, G(s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Timex(s)
Vehicle Extension {s)

9.4
9.6
0.2
42

2.5

2.

394

414
0.53

6.0

25

Prot

1

0.8

1.0
0.01

4.2

3.8

pm*ov  Split
6 7 8
5 ,
47.0
50.3
53
25

0.03
42

2.1

208

Split ~  Pemn
B S

7
16.2
17.5
0.22
5.3
25

162
17:5
0.22
5.3,
25

16.2

175

0:22
53
2.5

217
c0.09

Lane Grp.Cap (vph)
v/sRatio Prot
v/s'Ratio Perm
Uniform Delay, d1
Progression-Factor
Incremental Delay, d2  11.6
Delay (s) " 44.7
Level of Service D
EApproach Deiay (s)

Approach LOS

Intersection Summary

331
1.00

1694
'0.38:

0.71

13.9
1.00

13,

15.1

18.6

23
0.01

0.78
385
1.00
93.8
132.3
=

- 1089
0.10
0.20
043
6.9
1.00

52
0.01

0.29
37.1
1, 00
02 11
- 71 383
Cz. A D

768.
c0.16

447
0.01

354

0.13
0.60
27.2
1,00
26 24
30.5 29.6
c Q <

0.70
1.00

HCM Average Control Delay

HCM Volume to Capacity ratio

Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

0.78
782
67.1%

45

HCM Level of Service

St of lost time (3)

ICU Level of Service

16:0

1:A2006\G- Jobs\050-100\6-087. O‘l\Synch r0\6-087 0‘} Back-i-PrOject AM sy?
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HCM Slg_nal:zed intersection Capacrty Anaiys;s , | Background + Project AM
2: Highway 68 & York Rd. I » . 11/3/’200‘5

N N N

Movement  EBL ‘EBT EBR. WBL WBT WBR NBL NBT NBR SBL S8BT  SBR
~ Lane Configurations ¥ ¢ FfF % &+ £ % 0 W % f
Ideal Flow (vphpl) 1900 1900 1900 1900 4900 1900 1800 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 40 40 40 4.9 40 4.0 v 40 4.0 40
Lane Util..Factor 1,00 100 1.00 4.00 100 1.00 1.00 1.00 0.97 100 1.00
Frt: ' 1.00 1.00 085 1.00 1.00 085 1.00 0389 1.00 1:00 0.85
Fit Protected 095 1.00 1.00 095 100 100 095 1.00 0.95 1.00: 1.00
Satd. Flow (prot) 1770 1600 1583 1770 1600 1583 1770 1663 3433 1863 1568
Fit Permitted 095 1.00 1.00 0985 100 1080 095 1.00 0.95 1.00 1.00
Satd. Flow (perm) 4770 16000 1583 1770 1600 1583 1770 1663 3433 1863 1568
Volume (vph) . 253 752 3 2 1156 394 9 2 5 113 1 139
Peak-hour factor, PHF  0.92 092 092 092 092 092 092 092 092 082 09
Adj. Flow (vph) 275 817 3 2 428 10 2 5 123 1 151
RTOR Reduction {vph) 0 0 0 0 0 0 0 g 0 o 0
Lane Group Flow:(vph). 275 817 3 2 1257 428 10 7 0o 123 = 1 151
Heavy Vehlcles (%) 0% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 3%

Turn Type ~ Prot = Perm Prot = Perm Prot ~ Prot = Perm
Protected Phases: 5 1 6 -3 8 7. &
Permitted Phases. o : 6. ’ : 4
Actuated Green, G (s)  17.8 43 940 940 15 31 1668 17.8 178
Effective Green, g (s)  18.0 43 960 960 17 31 166 180 180
Actiated ¢/C Ratio 0.12 003 064 064 001 002 011 0612 012
Clearance Time:(s) 4.2 40 60 60 42 40 40 42 42
Vehicle Extension (é) 45 X 45 3.0 4.5 45 45 30 3.0 35 3.5
Lane GrpCap (vph) 213 1172 1160: 51 1026 1015 20 34 381 224 189
- v/s'Ratio Prot ¢0.16 0.51 0.00 0.7 0.01 * 0.00 ¢0:04 = 0.00
v/s‘Ratio Perm v 0.00 0:27 . c0.10
vicRatio 129 070 -0.00. 0.04 042 050 029 0:32 0.00 0380
Uniform Delay, d1 658 108 54 . 70.7 132 738 724 614 580 6441
Progression Factor ~ 1.00 1.00 1.00 1,00 1.000 1.00 1.00 1. 00 1.00
Incremental Delay, d2 1614 21 0.0 05 302 3.0 0.5 0.0 214
Delay (s) 227.3 13.06 54 ©13.7 1037 - 754 619 580 851
Level of Service F B A B F E E E F
Approach Delay (s) 66.8 91.9 . 748
ApproachLOS E F ‘ E

intersection Summary )

HCM Average Control Delay 88.9 HCM Level of Service F
HCM Volume to Capacity ratio 117 :

Actuated Cycle Length (s) 149.7 Sum of losttime (s) 16.0
Intersection Capacity Utilization B47%. ICU Level of Service - F
Analysis Period {min) 15

¢ Critical Lane Group

[12006\G Jobs\050-10016-087.01\Synchro\6-087.01 Back+Project AM.sy7 | ‘ Synchro'6.Report
Higgins Associates ' : Page2



HCM Signalized Intersection Capacity Analysis : Background + Project AM
3: Highway 68 & Pasadera Dr. _y | 11/8/2006

N N Y

Movement EBL_EBT EBR. WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations O ¥ F 03 ¥ % 5 4 F
Ideal Flow (vphpl) 1900 1900 1900 1900° <1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 40 40 40 40 40 40 40 4.0
Lane Util. Factor 100 100 1,00 1.00 1.00 100 100 100 1:00 1.00
Frpb, ped/bikes 1.00. 1000 1.00 4.00 1.00° 098 1.00 :0.98 1.00: 1.00
Fipb, ped/bikes. 1.00 1.00° 1.00 1.00 100 100 1.00 1.00 1.00
Frt 1,00 1.00 0.:85 1.00 1.00. 085 1.00 0.86 0.85
Fit Protected 0.95 1.00 1.00 095 100 1.00 095 1.00 1.00
Satd. Flow {prot) 1770 1600 1583 1770 1600. 1545 1770 1567 1583
Fit Permitted 0.95 1000 100 095 100 100 074 1.00 1.00
1583

‘Satd. Flow (perm) 1770 1600 1583 1770 1600, 1545 4370 1567 o 848
Volume (vph) 32 792 46 21 14238 3 51 2 28 209 1 77
Peak-hour factor, PHF  0.92 082 0982 092 092 092 092 092 092 092 092 0.92
Ad]. Flow (vph) 35 81 50 23 1547 35 55 2 30 32 1 84
RTOR Reduction:(vph) 0 0 0 0 O 0 0 o 0 0o D0 0
Lane Group Flow(vph): 35~ 861 = 50 23 1547 35 55 32 0 0 33 84
Confl. Peds. (#lhr) 1 1 1.1 .
Turn Type Prot  Perm Prot - Perm Perm  ~  Perm  Pemm
Profected Phases 5 2 1 8 4
Permitted Phases _ 2 B 8 , 4 -4
Actuated Green, G (s) 3.1 1;'(3‘9;;‘2 38 1099 1099 108 108 10.8 108
Effective Green, g (s) 28 1112 35 1119 1119 108 10 ' 10.¢ 108
Actuated g/C Ratio. 0.02 0.8% 003 081 O 81 0.08 0.08 0.08 0.08
- Clearance Time (s} 37 60 ‘ B: 41 441 41 44
0 B30 80 30 30
109 124 ‘ ‘ ’305‘ 125,

Vehicle Extension (s) 3.0 4.0 .
Lane Grp Cap (vph) 36 1293 1279 45
v/s Ratio Prot c0.02 054 0.01
v/s Ratio Perm - - 0.03

vic Ratio 097 067 004 051 050 026 031 ‘087
Uniform Delay, a1~ 674 55 26 662 128 25 608 595 , 58.8 616
PFQg_I‘eS’SiOﬁiFéCtO’F 1,00 - 1.00 1.00 100 1.00 100 100 1.00 1.06  1.00°
incremental Delay; d2  138.2 14 040 95 930 g.60 38 1.1 ‘ 1.7 138
Delay (s) 2056 69 26 757 1059 25 644 607 815 749
Level of Service F A A EF A E E - E E
Approach Delay (s) 14,0 : 103.2 63.0 71.2
Approach LOS B F E - E
Intersection Summary o o v _

HCM Average Control Delay 700 HCM Level of Service E
HCM Volime to Capacity ratio 1.10 |

Actuated Cycle Length (s) 137.6 Sum of lost time (s) ‘ 8.0
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group ,

004 002 60105
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HCM Signalized ¥ntersect|on Capagcity Analysis |
4; Highway 68 & Laureles Grade Rd. :

Background + Project AM

11/8/2006

—r‘t(*"“\ﬁ'

Movement ~ EBT EBR WBL WBT WNBL NBR

‘Lane Configurations: 4+ £ % & 5 fF
Ideal Flow (vphpl) 1900 1900 1900 1900° 41900 1900
Total Losttime (s) 40 40 40 40 40 40
Lane Util. Factor 1,000 1.00 097 1.0 1.00 1.00
Frpb, ped/bikes 1,00 +4.00 1.00 1.000 1.00 0.98
Fipb, ped/bikes . 1000 1.00 100 100 100 1.00
Frt , ' 100. 085 1.00 100 1.00 0.85
Flt Protected. 100 1.00 095 1006 095 1.00
Satd. Flow (prot) 1600 1583 3433 1600 1770 1546
Flt Permitted: 1.00 1.00 0.95. 100 095 1.00
Satd. Flow {perm) 1600 1583 3433 1600 1770 1546

‘Volume {vph). 723 136 237 1270 206 245
Peak-hourfactor, PHF° :0:92 082 0.92 092 092 092
‘Adj. Flow (vph) 786 148 258 1380 224 266
RTOR Reduction (vyph) = 0 9 0 o o 0
Lane Group Flow(vph) 786 148 258 1380 224 266
‘Confl. Peds. (#hr) 1 1 1

Turn Type | ~ Perm Prot | ‘Perm
Protected Phases 2 6 8.

Permitted Phases. 2 8
Actuated:Green, G(s) 755 755 118 91.0 193 183
Effective Gréen, g{s) - 775 7756 115 930 190 19.0
Actuated g/C Ratio 0.65 065 0. 10 078 016 0.16
Clearance Time (s) 60 60 37 60 37 37
Vehicle Extension (s): 25 25 25 25 30 3.0

Lane Gr ‘Cap (vph} ~ 1033 1022 329 1240 280 245
045 008 086 013

o Perm 009 <017
‘vie Ratio- : 076 014 078 111 080 1.09
Uniform Defay, d1 148 83 530 135 487 505
Progression Factor 1.00 100 1.00 1.00 100 .00
incremental Delay, d2 32 00 M2 824 150 822
Delay (s} 180 84 642 759 637 1327
Level of Service B A E E E F
Approach Delay {8) 16.5 741 1012
Approach LOS B E F

Intersection Summary

HCM Average Control Delay _ 80.9.  HCM Level of Service

HCM Volume to:Capacity ratio 1.1

Actuated Cycle Length (s) 120.0° Sum of lost time {s)
Intersection Capacity Utilization 85.0% ICU Level of Service
Analysis Period (min) 15

¢ Critical E.ane Group

1A2006\G Jobs\050-10016-087:01\8ynchro\6-087.01 Back+Project AM.sy7 |
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HCM Signalized Intersection Capacity Analysis Background + Project AM
5: H:ghway 68 & Corral de Tierra Rd. o ~ 11/8/2006
AP W )
Movement  EBL EBT EBR 'WBL WBT WBR NBL NBT NBR SBL SBT SBR
~LaneConfigurations % 4 f# HY. B | 4 & 4 F
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900° 1900 . 1900 1900: 1900
Total Losttime (8) 40 40 40 40 40 4.0 4.0 4.0
Lane Util. Factor 100 4.00 1.00 097 1.00 1.00 ~1.000 1.00
Ft 1.00. 1.00 085 1.00 1.00 0.85 1.00- - 0.85
Fit Protected 0:95 100 1.00 0985 1.00 100 096 1.00
Satd. Flow (prot) 1770 1600 1583 3400 1600 - 1583 1783 1583
FIt Permitted 085 1.00 .00 095 1.00 1.00 0,96 1.00
Satd. Flow (perm) 1770 4600 1583 3400 1600 _ 1583 1783 1583
Volume (v 2 919 56 88 1347 13 160 199 8 1 5
Peak-hotr factor PHF 092 092 092 082 092 092 092 0982 09 092 092 092
Adj. Flow (vph) 2 998 B1 9 1464 14 174 1 216 9 1 5
RTOR Reduction (vph) 0 0 0 o} o 0 0 0 0 o @ 0
LaneGroup Flow{yph) 2 999 81 96 1478 0 .0 175 218 6 10 5
Heavy Vehicles (%) 2% 2% 2% 3% 2% 2% 3% 2% 2% 2% 2%‘4-,. 2%
Turn Type . Prot Perm Prot - Split Perm Split ~  Pemm
Protected Phases 5 2 1 1 '8 8 4 4
Permitted Phases 2 ‘ 8 : 4
Actuated Green, G (s) = 1.0 912 912 74 973 - 30:8 308 29 29
Effective Green, g (s) 1.0 932 932 74 993 308 308 29 29
Actuated g/C Ratic  0.01 062 062 005 066 021 0.21 0.02. 0.02
Clearance Time (s) 4D 60 60 37 B0 : 4.0 40 48 40
Vehicle Extension (s) 3.0 30 30 25 30 L 30 30 .30 3.0
Lane.Grp Cap (vph) 12 994 984 161 1059 S 3%t 32 M3
v/s Ratio Prot | 0.00 082 €0.03 ¢0.92 0.10: - ¢0:01
v/s Ratio Perm - 0.04 c0:44 - . 0.00
vic Ratio | 017 101 006 080 140 0.48 066 - 029 016
Uniform Delay, d1 741 284 112 700 254 526 548 725 724
Progression Factor 1.00  1.00 1000 098 1.33 100 1.00 1.00
Incremental Delay, d2 65 298 01 05 1786 ' 1.0 81 48 24
Delay (s) 806 582 413 694 2123 536 599 773 748
Level of Service F E B E F : D E E E
Approach Delay (s} 55.5 203.6 574 . 785
Approach LOS E E ;

Intersection Summary N _ L .

HCM Average Control Delay 1324 HCM Level of Service F
HCM Volume to Capacity ratio 1.20 ‘ B

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 98:9%: ICU Level of Setvice F
Analysis Period {min} - 15 ’

¢ Critical Lane Group

122006\G Jobs\050-100\6-087.01\Synchio6-087.01 Back+Project AM.sy7 Syn;ch;mt-e‘fRfepo&
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HCM Signalized Intersection Capacity Analysis ~ Backgrounid + Project AM
6: Highway 68-& San Benancio Rd. | v , 11/8/2005,,

)—p%(*—“-“\T/P\*4*}

Movement EBL EBT EBR WBL WBT WBR ‘NBL NBT, NBR SBL SBT SBR
- Lane Configurations . T T A . - T 4 F ’ 4 F
ideal Flow (vphpt) 1900 1900 1900 1900 1900 1900 "E'QGZQ‘ ‘ 1900 1900 1900 1900: 1900
Total Lost time (s) 40 40 40 40 4.0 40 4.0 406 4.0
Lane Util. Factor 100 1.00 1.00 097 1.00 _ 1.00.  1.00 1.00
Frpb, ped/bikes 1.00 100 1.00 1.00 1.00 C . 1.000 0.97 1.00
Fipb, ped/bikes 100 100 4.00 1.00 41.00 1.00 .00 1.00
Frt: 1,00 1.00. 085 1.00 100 . \ 1.00 085 0.85
Fit Protected 095 100 1.00 095 1.00 0.95 1.00 1 00
Satd. Fiow (prot) 1776 1600 1583 3273 1600 1775 1542 1583
Fit Permitted D95 100 1.00 0.95 100 .95 .00 1.00 .
_Satd Flow (perm). 1776 1600 1583 3273 1800 . 4775 1542 L1 1583
Volume {vphy 1 1059 37 72 1320 1 115 1 149 1 1
Peak-hour factor'PHF 0.92 092 092 092 092 082 0982 092 092 092 092 092
Ad]. Flow {vph) 1 1161 40 78 1435 1 125 - 1 182 T 40
RTOR Reduction {vphy: g 0 0 e 0 6 6 0O 0 0 0 0
Lane Group Flow (vph). 1 1151 40 78 1436 0 0 12 162 o 2 1
Confl. Peds. (#/hr) | 1 1 | I S
HeavyVehicles (%) = 2% 2% 2% % 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot Perm  Prot Split - Perm  Split ~ Perm
Protected Phases 5 2 1 6 3 3 ' 4 4 o
Permitted Phases -2 o 3 _ 4
Actuated Green, G (8) 1.2 1047 1047 106 114 123 123 53 B3
Effective:Green, g (s) 0.9 1067 1067 103 12.0 120 5.0 5.0
Actuated g/C Ratio 0.01 @71 071 0.07 0.08 008 - 0.03 0:03
Clearance Time (s} 37 .60 60 37 3.7 37 -3
Vehicle Extension (s) 30 30 30 25 30 25 25 25 25
Lane Grp Cap (vph) 11 1138 1126 225 1238 142 123 61 53
v/s Ratio-Prot 000 072 ~ €0.02 <00 0.07 c0.00
v/s Ratio Perm 0.03 ¢0.11 000
vic Rafio "0.08 1.01. 004 035 0.89 1.32 0.63 002
Uniform Delay, d1 7441 216 64 666 £8.3 89.0 702 704
Progression Factor 0.86 1.18 1.35 1.00 1.00  1.00 1.00  1.00
ncremental Delay, d2 14 194 00 07 433 188.7 02 = 04
Delay (s) 649 449 86 673 983 111.86 2577 70.3 702
Level of Service E D A E F , F F E  E
Approach Delay (s) 43.7 96.7 193.8 703
Approach LOS D ’ F F E

Intersection Summary ' L -
HCM Average Control Delay ~ 849  HCMLevelofService ~ F
HCM Volume to-Capacityratio 143 ‘ o ’
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization '89.5% ICU Level of Service E
Analysis Period {min) 15 .

¢ Critical Lane Grotp
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HCM Signalized intersection “Ca_p.acit‘y Anélysﬁis , BéckgrOund + Project PM
1: Highway 68 & Hwy 218 v ‘ ) 11/812006

N P
Movement _EBL_EBT EBR WBL WBT WBR ,NBL NBT NBR ~ SBL SBT SBR
Lane Configurations % 4% - % M F % B % X 7
Ideal Flow (vphply 1900 1900 1900, 1900 1800 1900 1900 1900 1900 1900 1900 1900
Total Losttime (s) 40 - 4.0 40 40 40 40 40 400 40 40
Lane Util, Factor 1.00 095 - 100 0.95 1.000 1.00 1.00 097 1.00 1.00
Frpb, pedibikes 100 1,00 1.00 100 098 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00- 1.00 .~ 1.00 1.00 . 1.00 4.00. 1,00 100 1.00 1.00
Frt . 1.00  1.00 100 1.00 085 1.00 091 1000 1.00 0.85
FltProtected 0.95 4.00 085 100 100 095 1.00 095 100 100
Satd.-Flow {prot} 4770 3200 4770 3200 1559 1656. 1673 3433 1863 1583
Fit Permitted : 0.95 - 1.00 095 1.00 100 095 1.00 - 095 1.00 1.00
Satd. Flow {perm)  * 1770. 3200 4770 3200 1559 1656 1673 3433, 1863 1583
Volume (yph) 205 864 13 29 1204 630 17 25 40 324 17 167
Peak-hour factor, PHF 092 042 092 092 092 092 082 082 092 092 082 092
Adj. Flow (vph) 223 939 14 32 1407 685 18 27 43 352 18 182
RTOR Reduction (vphy) 0 0 0 o 0 © 0 0 0 0 Q 0
Lane Group Flow (vph) 223 953 D 32 1407 68 . 18 70 0 352 18 182
Confl. Peds. @#/hr) 1 T 1 1 ._
Heavy Vehicles (%), 2% 2% 2% 2% 2% 2% 9% 2% 2% 2% 2% 2%
Turn Type  Prot Prot pm+ov  Split - Split ~ Perm
Protected Phases 5 2 1 6 7 8 8 7 7 .
‘Permitted Phases o 6 ‘ - 7.
Actuated Green, G'(s) 88 429 22 363 505 40 40 - 142 142 142
Effective Green, g(s): 9.0 449 24 383 538 42 42 155 155 4155
Actuated g/C Ratio 0.11 0.54 0.03 0. 46 065 005 0.05 0.1 019 019
‘Clearance Time (s) 42 80 42 ’ 42 A2 53 53 53
Vehicle Extension(s) = 25 2.5 ‘3.:0:,, 2.0 20 25 25 25
Lane Grp Cap (vph): 192 1731 51 - . 84 85 641 348 296
v/isRatioProt ~  ¢0.13 0.30 0.02 < 0.01 c0:04 010 001
vfs Ratio Perm. ‘ I S
vicRafio 116 055 063 0. 021 0.82 055 005 061
Uniform Delay, d1 37.0 125 309 215 87 378 390 306 27.7 310
Progression Factor’ 1.00 100 100 1.00 1.00 1.00 100 - 1.00 1. 1.00
Incremental Delay, d2. 1152 0.3 217 137 11 05 432 . 08 3.2
Delay (s) 1522 12.8 61.5 352 97 383 823 3.3 34.2
Level of Service. F B E D A D F C c
Approach Delay (s) 39.2 274 73.3
Approach LOS D c E

Infersection: Summary

HCM Average Control Delay 326 HCMULevelof Service - C
HCM Volume fo Capamty ratic. 0.87

Actuated Cycle Length (s) 83:0 Sum of lost time (s) 12:0°
Intersection Capacity Utilization 73.0%. ICU Level of Service D
-Analysis Period (min) 15

¢ Critical Lane Group

1A2008\G Jobs\050-100\6-087.01\Synchroi6-087:01 Back+Project PM.sy7 a Synchro 6 Report
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HCM Stgnallzed Intersection Capacity. AnainIS ' Background + Project. PM
2: Highway 68 & York Rd. , _ 11/8/2006

A a0y ¥ *—. N 1‘ P
Movement.  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Confi guratlons L. . i L] > f ] B BR 4 K
Ideal Flow (vphpl) 1900, 1900 1906 4900 1900 1900 1900° 1900 1900 1900 1900 1900
“Total Lost time.(s) 40 40 40 40 40 40 40 40 40 40 40
Lane Util. Factor . 100 400 1.00 4.00 100 1.00 1:00 1.00 0:97 1.00 1.00
Frt 1.00° 1.000 085 1.000 1.00 0.85 1.00 0.89 1.000 100 0.85
Fit Protected 095 100 100 095 100 400 095 1.00 095 1.00 1.00
Satd. Flow {(proty 1770 1600° 1583 1770 1800 1583 1770 1653 3433 1863 1583
Fit Permitted. 095 100 100 0985 100 100 095 1.00 095 100 .00
Satd. Flow (perm) - 1770, 1600 1583 1770 1600 1583 4770 1653 3433 1863 1583
Volume (vh) 109 925 10 7 1200 118 5 1 3 372 3 188
Peak-hour factor, PHF 0,92 092 092 082 092 092 092 082 082 0982 092 092
Adi. Flow{ 118 1005 11 8 1304 128 5 4 3 404 3 204
RTOR Reduction (vph) 0 o 0 kil 0 0 0, o 0 0 0 ]
Lane Group Flow (Vph) 118 1005 @ 11 8 1304 128 5 4 0 404 3 204
Turn Type Prot "Perri Prot 'Perm  Prot - Prot Pem
Protected Phases 5 2 -3 3 8 7. 4
Permitted Phases . 2 ‘ ' 6 ' 4
Actuated Green, G(s) 7.8 1057 1057 0.8 985 985 08 32 199 219 219
Effective Green,gi(s) ~ 80 107.7
Actuated.g/C Ratio 0.05

1077 08 1005 1006 1.0 32 18.9 221 2241

0.73 001 068 068 001 002 013 0:45 015
Cleararice Tirme (5) 42 60 60 40 60 60 42 40 4.0 42
Vehicle Extension (s). 45 A8 45 30 45 45 45 30 3.0 3.5
Lane Grp Cap (vph) 9% 1167 1155 10 1089 1078 12 36 463 279 237
v/s Ratio Prot c0.07 0.63 0.00 ¢0.81 000 0.00 €0.12 000
v/s:Ratio Perm 0.01 .08 - 013
vicRatio 123 086 001 0380 120 012 042 0411 ‘ 0.87 0.86
Uniform De!ay; d‘l 698 14.5 54 733 235 82 73.0 708 62.6 81.2
Progression Factol 1,00 1.00 100 100 9100 100 100 1.00 - 1.00 1.00
Incremental Deiay, d2 1657 74 00 1897 979 01 358 14 . 16.4 26.3
Delay(sj 23585 217 54 2430 1215 83 1088 722 79.0 53 5 876
Level of Service F c . A F F A F E 'E D F
Approach Delay (s) 43.8 112.1 92.5 ' 81.7
Approach LOS B F F F

intersection Summary _ ‘

HCM Average Control Delay 82,0 HCM Level of Service: - F
HCM Volume to'Capacity ratio 142
Actuated Cydle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical'Lane Group -

Sum of lost time (s) 12:0
ICU Level of Service: F

1A2006\G Jobs\050-10016-087:01\Synchro\6-087.01 Back+Project PNLsy7 Synchro 6 Report
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HCM Signailzed Intersection Capac;ty Analysis.

3: nghway 68 & Pasadera Dr.

- Background + Project PM
- 11/8/2006

Aoy f“-*\*\

Movement

EBL

EBT

WBL

t AN 4

WBT WBR

‘NBL

NBT

NBR

SBL

SBT

SBR

Lane Configurations:
‘Ideal Flow {(vphpl)
TotalLost time (s)
Lane Util, Factor
Fri

Fit Protected
Satd: Flow (prot)

Flt Permitted

‘Satd. Flow (perm}

5

1900
4.0
1.00

1.00

0.95

A770
0.95.
1770

1900
4.0
1.00
1.00
1600
1,00
1600

EBR

'
1900
4.0
1.00.

0.85
1.00
1583
1.00
1583

0
1900
.40
1.00

1.00
0.95:
1770 16
0.95
1770

5 R
19(}0 1900
4.0
1.00
0.85
1.00
1583
1.00
1583

4.0
1.00

]
4900
4.0
1:00
4.00.
0,95

1770
073
1353

B

1900

4.0
1.00
0.87
1.00

1620

1.00

1620

1900

1900

o
1900

4‘8
1.00
1.00
0.96
1781
0.72
1335

X
1900

4.0
1.00
0.85
1.00
1583
1583

Volume {

‘ly?TOR Réductron (vph)
Lane Group Fiow {vph)

80
0.92
0
65

1176
0.92
1278
0
1278

64
0.92
70
0

70

ST
092 €
14 1

14

30
0.92
33

£o] 0

33

70

0.92

0

16

2
0.92

5.
0

38

30
0.92
33

0

0. 923

4
0.92
4

0
AT

72
78

0
78

‘Turn Type

Protected Phases
‘Permitted Phases
Actuated.Creen, G (s)
‘Effective Green; g.(s)
Actuated g/C Ratio
Clearance Tife (s)
Vehicle Extension (8

Prot

5 )

50

- Perm

2

112.0
1140
0.81

B
4:0:

112.0
114.0

0.81
8.0

40

“Prot

1

16 1
13

0.01

37

3.0

Perm

6
31083
110.3
0.79
6.0
4.0

Permy

13.0

13.1

0.00:

4.1

4

13.0
13:1

0.08.

41
3:0

Perm

13.0
134
0.09

4.1

3.0 -

Lane Grp Cap {vph)
/s Ratio Prot

‘vis Ratio Perm
vic-Ratio.

Uniform Delay, d1
‘Progression Factor
incremental Delay, d2
Delay (s}

Level of Sefvice
Approach Delay:(s)
~Approach LOS

Intersection Summary

63

cC:04

1.08

67.7

1.00
1225
. 1802
F

1299
¢0.80

098
12:3.
1.00
211

334
G

1285

0.04
0.05
2.6
1.00
0.0
2.6

18
0.01

0.88
695
1.00

161.3

230.7

Fo

1244

. 0.02
0.03
33

0.0
3.3

1.00 -

D A

26

c0.06

0.60
612
1.00
7’19
69 1
E

0.04

0:38.
59,8
1.00

19

1. 7‘

, :_6:-3'.2.

148

0.05
0.53
60.7

1.00

34
64.1
E

HCM Average Control Delay.
HCM Volume to-Capacity ratio:
Actuated Cycle Length ()

Intersection Capacity Utilization

~Analysis Period (min)
¢ Critical Lane Group:

44.7
~1.00
140:4
80.5%

15

HCM Level of Service

Sum of lost time (s)

ICU Level of Service:

160
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'HCM Signalized Intersection Capacity Analysis
4: Highway 68 & Laureles Grade Rd.

Background + Pm;ect PM

_i1/82008

-y

Movement o EBT' EB_R

f"""'“\x”

WBL WBT NBL NBR

‘Lane Configurations =~ 4

L
Ideal Flow (vphpl) 1900 1900

Total Lost time (s). 4.0 4.0
Lane Util. Factor 1.00. 1,00
Frpb, ped/bikes 1,00 1.00
Flpb; ped/bikes 100 1.00
Frt 1.00 0.85
Flt-Protected 1.000 1.00
Batd. Flow (prot) 1600 1583
Flt Permitted. 1.00 1.00
Satd. Flow (perm) . 1800 1583

L R T N ¢
1900 1900: 1900 1900
40 40 40 40
097 100 100 1.00
100 100 100 0.98
100 1.000 100 1.00
1.00 100 1.00 085
0.95 1.00. 095 1.00
3433 1600 1770 4546
0.95 1.00 095 1.00
3433 1600 1770 1546

Volume {vph) 1105 140

Peak-hour factor, PHF  0.92° .92
Adj. Flow (vp 1201 152
‘RTOR Reduction (v;ah) 0 9]
‘Lane Group Flow {vph) 1201 152
Confl. Peds..(#/hr)

Heavy Vehscies (%) L 2% 2%

208 1008 217 381
0.92 092 092 092
226 1096 236 414

o 0 0o 0
226 1096 236 414

( | 1.
2% 4% 2% 2%

Turn Type - Perm
Protected Phases 2

Permitted Phases . 2
Actuated Green, Gi(s) 86,0 86.0
Effective Green, gi(s) 88.0 '88.0
Actuated g/C Ratio 063 063
‘Clearance Time: {s) 8.0 6.0
Vehicle Exten

jon{8) 25 25

Prot Perm
1 B 8

_ 8
83 980 323 323
80 1000 320 320
006 071 023 023
37 60 37 37
25 25 30 30

Lane Grp Cap {vph) 1006 995
vis RatioProt ¢0.75

vis Ratio Perm 010
vic Ratio - 119 015
260 107
Progressuo__= Factor 100 1.00

Incremental Delay, d2. 971 0.1

Delay {s) 12814  10.7
Level of Sefvice E B

Approach Delay (s) 1105
Approach LOS F

Intersection Summary

1776 355

196 1143 405 353
c0.07 069 013

. e0.27
660 184 481 540
1.00 100 1.00 - 1.00
1118 174 21 1037
2 157.7
F

F D
59.8 1187
EF

HCM Average Control Deiay
HCM Volume to Capamty ratio-
Actuated Cycie Length (s} -
Intersection Capacity Utilization
Analysis: Period (min)

¢ ‘Critical Lane Group

119 __ . N
140.0 Sum of lost fime (8) -

88.5% ICU Level of Service

15

91.9 ' HCM Level.of Service.

- 12.0
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HCM Signalized Intersection Capacity Analysis
5: Highway 68 & Corral de Tierra Rd.

Background + Project PM
11/8/2006

4

Movement EBL. EBT

b

EBR

R

R I R

Lang Configurations ‘ R £
1900

1900

4.0
1.00
1:00
0:95
_ 1770
Fit Permitted 0.85
Satd. Fiow (perm) A770:

Ideal Flow (vphpl)
Total Lost time (s)
‘Lane Util. Factor
Frt

ﬁFit Protected

4.0

1.00

1.00
1.00

1.00
1600

i
1900

40
1.00
0.85
1,00
1583
1.00
1583

1900

1,00
0.95
3433

3433

WBL WBT WBR NBL
: 1960
4.0
0.97

0:95

1900 1900

1775

NBT NBR SBL SBT SBR

1900
1.00
1 00

1900
40
' 1 .'O.O
085
1.00
1568
1,00
1568

1900 1900

40
1,00
0.85
1.00
1583

1.00

4. 0
1.00
1.00
2.95

0.95

Volume (vph). 1 1385
Peak-hour factor; PHF ~ 0:92  0.92
Adj. Flow (vphy. 1 1484
- RTOR Reduction {vph), 0, 0
Lane Group Flow (vph) 1
Heavy Vehicles (%) 2%

2%:

1484

121
0.92
132
0
132
2%

0. 92
89

157
092
171

471

2%

1775

1. 1583
ERETH 4
092 092 , 0.92.
1 175 4 1 4

o 0 o 0 0
0 175 O 5 4
3% 2%

Tum Type Prot

Protected Phases 5. 2

Permitted Phases
Actuated Green, G {s)
Effective Green, g'(s)
Actuated g/C Ratio
‘Clearance Time (s)
Vehicle Extension (s)

30 3.0

Perm

2
926
94.8
0.63

3.0

Split

Perm L Perm

8 4 4
8 4
260 27 27
26.0 27 27
047 0.02 002
40 40 = 4.0

Lane Grp Cap-(vph) g
vis Ratio Prot 0.00 c0.
‘vfs Ratio Perm
v/cRatio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay {s)

0.14
1.06
54 217.3

Approach LOS _ -

Intersection Summary"

(s) 79.7 245.0
Tevel.of Service E F
225.8

998

0.08
0:13
112
4,00

0.3

11.4

B

272 32 28
‘¢0.00..

c0:11

0.64

57.7

1.06:

0.00
0.14
72.5
1.00

0.18.
725
4.00
51 23 23
628 748 749
D E B E
74.8 ‘

HGM Average Control Delay
.HCM Volume to Capacity ratio
Actuated Cycle Length (s):
“Intersectioni Capacity | Utilization
Anaiysss Period (min):
¢ Critical Lane Group

7460

128

150.0

15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

200

i: \2006\6 Jobs\OSO 100\6 087. 01\Synchro\6-087 01 Back+Praject PM sy?
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HCM Slgnahzed Intersection Capacﬁy Analysxs Background + Pro;ect PM
‘6 H!ghway 68 & San Benanmo Rd. L _ N 11/8/2006:

R N N N

Movement _ EBL EBT EBR WBL WBT WBR NBL NBT NBR 8BL S8BT ‘SBR
‘Lane Configurations % & fFf WY OB 4 T 4 F
‘|deal Flow (vphpl) 1900. 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1600
Total Lost time {s) 40 40 40 40 40 40 4.0 4.0 4.0
Lane Util. Factor 100 1.00 4.00 097 1.00 1.00 .00 1.00 1.00
Frpb, ped/bikes 100 100 1.00 1.00 1.00 ’ 1.00° 0.97 1.00 1.00
Fipb, ped/bikes. 100 1.00 100 1.00 1.00 100 1.00 1,00 1.00
Frt 1.00 1,00 085 1.00 1.00 1.000 0.85 1.00 085
Flt.Protected. ‘ 0.95 1.00 %400 095 1.00 095 1.00 - A 00
Satd: F’low(pro't)f 1770 1800° 1583 3273 1600 1776° 1539 15_83
FEt Permitted 095 1.00 1.00 095 100 085 1.00 0.98 1.00
Satd. Flow {perm): 17702 1600 1583 3273 1600 . 1776 1539 1817 1583
Volume (vph) S 2 1422 416 156 4215 4 74 2 14 1 2
Peak-hour factor, PHF® 0,92 092 092 092 0 92 082 082 092 082 0982 0982 092
Adj; Flow (vph) 2 1546 126 170 1321 4 80 2 124 1 A 2
RTOR Reduction. (vph) o o 0 0 0 g 0 0 0 o 0 0
Lane Group Flow: (vph): 2 1548: 126 170 1322 0 0 82 124 0 2 2
Confl. Peds. (#/hr) ‘ 1 ' 1 1 1 S
Heavy Vehicles{(%) = 2% 2% 2% 7% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type ‘ ~ Prot ‘Pern Prot ‘ ' Split ~ Perm  Split Perm
Protected Phases: 5 2 1 6 . 3 3 4 4 ‘
Permitted Phases , 2 : 3 4
Actuated Green, G (s) 1.3 1002 1002, 18.1 117.0 93 93 ' 53
‘Effective Green, g (s) 1.0 1022 1022 17.8 119.0 ' 9.0 9.0 50 5.0
Actuated g/C Ratio 001 068 068 012 079 0.06 0.06 3 0.03
Clearance Time (s) 3.7 6.0 60 3.7 6.0 3.7 37 - 3.7
‘Vehiclé 'EXtériéioh (sf 30 30 30 25 30 , 25 25 2.5
12 1090 1079 388 1269 o7 92 53
Vs Ratzo_ Perm 0.08; c0:08 - ¢0.00
vicRatio 017 142 012 044 0.77 1:35 0.03 0.04
Uniform Delay, d1 744 2398 83 615 69.5 705 702 702
Progression Factor 113 145 096 1.00 1 1.00 - 1.00 1.00  1:00
Incremental Delay, d2 0.6 1888 00 08 3 26.3 2124 0.2 02
_Delay (s) N 4.5 2234 79 620 95.8 2829 - 703 70 4
Level of Service - - F F - A E ' ' :
Approach Delay (s) 207.0
Approach LOS F

Intersection Summary ' :

HCM Average Control Delay 139.1 HCM Level of Service ~ F
HCM Volume to Capacity ratio 1338

Actuiated Cycle Length (s) ' 150.9 Sum:of lost time (s) 20.0
Intersection Capacity Utilization 95.5%: ICU Level of Service : F
Analysis Period (min) 15

¢ Critical Lane Group '

208.4 704

[A2008\G Jobs\050-100'6- 087 01\Synchro\6= 087 01 Back+Pr0ject PM sy? Synchro 6 Report
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HCM 'Si.gnalized Intersection .C-e‘z_pacity;Ana!ysisf ' ‘Background + Pro;ect AM - Mltxgated :
2: Highway 68 & York Rd. , ~ 11/14/2006

A ey ¢ ANt A2 ML A

Movement - EBL EBT EBR WBL WBT WBR. NBL NBT NBR SBL SBT SBR
Lane Com‘"guratlons BT R T R T . IR 1 AT SR
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1800 1900 1900 1900 1800 1900
Total Lost time (s). 40 40 40 40 40 40 40 40 40 40 40
Lane Util. Factor 100 100 100 100 095 1.00 1.00 1.00 0.97 1.00 1.00
Frt | 100 100 085 1.00 100 085 100 089 100 100 085
Flt Protected 095 100 100 095 1.00 100 095 1.00 095 100 1.00
Satd. Flow (prot) 1770° 1600 1583 1770 3200 1583 1770 1663 3433 1863 1568
'Fit Permiitted. 095 1.00 1.00 095 1.00 100 0985 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 1600 4583 1770 3200 1583 1770 1663 . 3433 18B3 1568
Volume:(vph) 253 752 3 2 1156 394 9 2 58 M3 1 139
Peak-hourfactor; PHF 082 092 082 092 092 092 092 082 082 0982 892 092
Adj. Flow (vph) 275 817 3 2 1257 428 10 2 5 128 1 45%
RTOR Reduction (vph) e 0 0 0. 0 0 0. 0 0 o 0 Q
Lane Group Flow (vph) 275 817 3 2 1257 428 10 7 0 123 1 151
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 3%
Turn Type Prot Perm Prot ~ Perm Pt Prot  Perm
Protected- Phases 5 2 . 1 [ _ 3 8 T 4
Permitted Phases ' 2 , B ‘ ) 4
Actuated Green, G(s) 220 750 750 06 534 534 11 50 121 156 156
Effective Green, g(s)y 222 77.0 77.00 08B 554 554 1.3 50 124 158 158
Actuated g/C Ratio 0.20. ©.70 070 001 050 050 001 005 0.11 014 014
Clearance Time (s) 42 B0 60 40 B0 60 42 A0 40 42 42
Vehicle Extension(s). 45 45 45 30 45 45 45 30 30 35 35
Lane Grp Cap (vph) 355 4113 1401 10 1801 792 21 75 375 266 224
v/s Ratio Prot 0.16 c0:51 0.00 €039 0.01 000 - c0.04 000

V/s Ratio Perm 0o 027 - 00
vicRatio 077 073 000 020 079 054 048 0.09 0.33 000 067
Uniform Delay, d1 419 105 51 548 228 188 544 507 455 45 0
Progression. Factor” 100 1.00: 1060 41.00 1.06 400 41.00 1.00 100 1.00 .00
" Incremental Delay,d2. 1.3 29 00 96 29 11 268 05 05 00 81
Delay (s} 531 134 51 645 257 201 81.0 512 464 407 531
Level of Service . D B A E € ¢ F D b D D
Approach Delay (8) 233 243 . 687 49.8
Approach LOS: C c - E . D
Intersection Summary _ . e

HCM Average Control Delay 265 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 110:7 Sum of losttime (s} SR (N0

Intersection Capacity Utilization 65.9% ICU Level of Service: o

Analysis Period (min) 15

¢ Critical Lane Group

12006\G Jobs\050-100\6-087.01\SynchroWitigations\6-087.01. Back+Project AM:Miti.sy7 ‘Syrichro 8 Report
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HCM Signalized Intersection Capacity Anainis Background + Project AM Mitigated
3: Highway 88 & Pasadera Dr. 1111412008

}-*K%{’—k‘\?“fk"#"’

Movement: ~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT $SBR
Lane Configurations B . T - D L D
ideal Flow (vphp) 1900. 4800 1900 1900 1900 4900 71900 “1900° 1900 1900 1900 1800
Total Lost time (s). 40 40 40 40 40 40 40 40 40 40
Lane Util, Factor 1,00 1.00 100 1.00 095 100 1.00 - 1.00 : 1.00 1.00
Frpb, ped/bikes 1:00 1.00. 1.00 1.00 1.000 098 1.00 0.99 1.00 1.00
Fipb, pedlb:kes 1:00 1000 1.00 1.00 1.00° 1.00 1.00 1.00 1.00 1.00
Frt 100 100 085 100 100 085 100 086 1,00 085
Fit Protected 095 100 1.00 095 1.00 1.00 085 100 095 1.00
Satd. Flow (prot) 1770 1600 1583 1770 3200 7548 1770 1581 | 1775 1583
FitPermitted 0.95 100 100 095 100 100 074 .00 072, 1.00
Satd, Flow (perm) 1770 1600 1583 1770 3200 1548 1370 1581
‘Volume (vph). ' 32 792 46 21 3
Peak-hour factor, PHF  0.92 082 092 092
Adj. Flow {vph) 3% 861 50 23 ‘ _
RTOR Reduction{vph) .= -0 0 0 0 0 0 0 o0 0 0
Lane Group Flow (vph) 35 861 50 23 154 35 55 32 0 0 33 84
Confl. Peds. (#/hr) L N I L 4 , o 1 1
Turn Type =~ Prot Perm  Prot Perm Perm Perm ~ Perm
Protected Phases -5 2, 1 & 8 4. .
Permitted Phases, ‘ 2 6 g 4 4
Actuated Green, G{(s) 1.8 587 587 17 586 585 91 91 91 94
Effective Green; g (s) 16 607 607 14 606 606 92 92 92 92
Actuated g/C Ratio 002 073 073 002 073 073 011 011 041 0
Clearance Time (s) 37 60 80 7 B € 41 44 41 44
‘Vehicle Extension (s) 3.0 40 40 30 3.0 . .30 3.0
LaneG ‘jCap {vph) 32 1186; ‘1154 151 175 149 175
0,02 c054 0.02

0.03
v/c Ratio. 1.08 074 0.04
Uniform Delay; d1 409 66 32
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1888 2.7 0.0
Delay (s) 2297 983 32 °
Level‘of Service F A A
Approach Delay {s) 17.1
Approach LOS B
Intersection Summary »
HCM Average Control Delay - 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) . 83.3 Sum of lost time (s) - 80
Intersection Capacity Utilization. 58.2%: ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group.

347 1583
32 51 2 28 29 %1 7T
0.92 092 092 082 0.92 092 092
35 55 2 30 32 1 84

s

0.04

036 0.18

343 3386 338 348

1.00 1.00 1.00  1.00

i5 05 08 21

35.8 34 1 345 36.9
352 ' 36.2

[\2006\G Jobs\050-100\6-087. 01\Synchro\Mitigationsi6-087.01 Back+Project AM-Miti.sy7 Synchro 6 Report
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1 ‘EI1 412006

HCM Signalized Intersection Capacity Analysis
4: Highway 68 & Laureles Grade Rd.

N

Movement.

EBT

EBR

WBL

WBT

NBL NBR

Lane Configurationis
Ideal Flow (vphpl):
Total Lost time (s)
Lane Util, Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt:

Fit Protected
Satd. Flow (prot)
Flit Perm ted
Satd. Flow (perm"}‘

1900

4.0

0.95

1.00.

1.00:
1.00
1.00.
3200

3200

1900‘{

4.0
1.00

1.00:
1.00

0.85

1.00.

1583
1:00

1583

Wy
1900

40
0.97
1.00

1.00 -

1.00
0.95

0.95

3433

W

1800
4.0
0.95
1.00
1.00
1.80
1.00
3200
1.00
3200

1900
40
1,00
0.99
1.00
0:85
1.00
1563
100
‘1563

1900
1.00:
1.00;
1.00:
1.00

-0:95

Volume. {vph)
Peak~hou_ ctor, PHF
Adj. Flow{
RTOR Reduction {vph)
Lane Group Flow (vph)
Confl. Peds. (#/hr)

723
0.92
786

!
788

136
0:92
148

537

092

258
0
258

1270
0.92
1380
0
1380

245
092
266

Turn Type

Protected Phases
Permitied Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated giC ‘Ratio‘

Vehlcle Extens;on (s)

Prot
1.

95
0:.15
37

2:5

328 -

34.8
’ O 56
6.0

25

Lane Grp Cap (vphy
v/ Ratio Prot

/s Ratio Perm
vic.Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary

0.09
0.27
146
. 1:00

0.2

148,'

509

0.51
244
1. 00
0.6

24 9‘

1793

©0.43

0.77
106
1.00

20

12.5

14.5

c®:17
.0.55
17:8
1,00
1 13‘_
19: 0;_

HCM Average Control Delay

HCM Level of Service

HCM Volume to: Capacaty ratio 0.
Actuated Cycle Length (s) 62.1
Intersection Capacity Utilization 53.3%:
Anialysis Period (min) 1%
¢ Critical Lane Group

Sum-of lost time (s) 8.0
Icu i_eve[ of Service A

Synchro 6 Report .
Page 1
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HCM Signalized Intersection Capacity Analysis vv - Background + Project AM - Mitigated
5: nghway 68 & Corral de T:erra Rd.  11/14/2006 |

Aoy ,,e*' — & « t £ | 4
Movement EBL EBT EBR; WBL WBT WBR. NBL 'NBT . NBR' ~8BL S8BT SBR _
Lane Configurations % 44 f M ' | £ 4 #
Ideal Flow (vphpl) 1900 1900 1900: 1900 1900 1900 “1900 1900 1900° 1900 1800 1900
‘Total Lost time (s) 40 40 40 40 40 40 4.0 40 40
Lane Util, Factor 1.00 095 100 097 095 1.00 .00 1.00 1.00
Frt 1.00 1.00 085 1.00 1.00 1.00 0.85 ‘ 1.00 0. 85 :
Flt Protected 095 1.06 1.00 0985 1.00 0.95 1.00 - 0.96  1.00
Satd. Flow {prot) 1770 3200 4583 3400 3200 1757 1583 1783 15683
Fit Permitted 095 1.00 100 095 1.00 0.95 1.00 0.96 1.00:
Satd. Flow (perm) 1770 3200 1583 3400 3200 _ 1757 1583 . 1783 1583
Volume (vphy T 3 o198 56 88 1347 13 480 1 199 8 1 5
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 082 092
Adj. Flow (vph) 2 893 61 96 1464 14 174 1 216 9 1 5
RTOR Reduction {vph) 0 o Q 0 0 0 0 0 0 0 0 0
Lane Group Flow (vphy 2 99¢ 61 96 1478 0 0 175 2¢%6 ¢ 10 &
Heawy Vehicles (%) 2% 2% 2% 3% 2% 2% 3% 2% . 2% 2% 2% 2%
Turn Type . Prot ~ Perm  Prot Split ~ Perm  Spiit ~ Perm
Protected Phases: - 5 2 1 6 8 8 4 4
Permitted Phases 2 ' ‘ 8 ' 4
Actuated Green, G (s) 1.3 949 949 91 1024 25.3 2858 » .30 3¢
Effective Green, g (s} 1.3 969 969 88 1044 263 . 253 3.0 340
Actuated g/C Ratio 001 065 065 0.06° 0.70 04T 047 . 0.02 002
Clearance Time (s) 40 60 80 37 60 40 40 . 40 40
Vehicle Extension (s) 3.0 30 30 25 3.0 , 30 .30 ‘3.0 3.0
Lane Grp:Cap (vph) 15 2067 1023 199 2227 - 208 267 3% 32
v/s Ratio Prot 000 031  c0.03 046 0.10 001 -
v/s Ratio Perm 0.04 - c0:14 - 0.00
v/¢ Ratio 0:13 048 006 048 066 059 - 0.81 - 028 Q16
Uniform Delay, d1 738 137 898 684 129 576 600 724 723
Progression Factor 400 108 1.00 086 172 100 1.00 1,00 1.60
Incremental Delay, d2 40 08 01 11 1.3 31 16.3 42 23
Delay (s) 778 145 99 600 234 607 763 766 745
Level of Service E B A E  C E E E E
Approach Deiay (s} 14.3 256 ' 69.4 759 '
Approach LOS B ' - E E

Intersection Summary ‘ o o o }
HCM Average Control Delay 2756 HCMLevelof Sevice ~ C
HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 150.0 ‘Sum-of lost time (s) 16.0
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical'Lane Group

[\2006\G Jobs\050-100'6:087, O‘E\Synchro\I\nltsgatlons\S-i)S? 01 Back+PrOJect AM-Miti.sy7 Synchro 6 Report
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HCM S‘igﬁa‘ﬁzed Intersection Capacity Analysis

6: Highway 68 & San Benancio Rd.

Background + Project AM -Mitigated

“11/14/2006

‘Movement

N

‘EBL

EBT

EBR

WBL:

WBT WBR NBL

toA2 )4

SBR

Lane Configurations.

Ideal Flow {¥phpl)
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes.
Flpb, pedibikes
Frt

Fit Protected
‘Satd. Flow (prof)
Fit Permitted
‘Satd. Flow (perm)

5

1900
4.0

1.00
1.00
1.00

4.00.
095
4770

0.85
1779

o

1900

4.0
0.95
1.00
1.00
1.00
1.00
3200

1.00

3200

i
1900

4.0
1.00:

1.00
1.00
0.85
1.00

1583

1,00
1583

Y
1900

4.0

087
1.00
1:00
1.00
095
8278
0.95
3273

1B
1900

4.0
0.95
1.00
1.00 -

1.00

1,00
3200
1.00
3200

1900 1900

_NBT

a‘,
1900

40
1,00
1.00
1.00
1.00
0.85
1775
0.95

4775

NER

1900

4.0
1.00
0.98

1.00.
085
1.00
1546
1.00
1546

1900

SBL ___SBT

)
1900
4.0
1.00
.00
1.00
1.00

0.98

1817
098
1817

o

1800
4.0
1.00
1.00
1.00
0.85
1:00
1583,
1.00
1583

Volume (vph)
Peak—hour‘factor, PHE

RTOR Reduct&on {vphy
‘Lane Group Flow (vph)
Confl. Peds. {#/hr)

Heavy Vehicles (%) -

1

0.92

2%

1059
0.92
1151
0
1151

2%

37

0.92
40
0

2%

72

0% 092
78

0

78 1436

1

7%

"
2%

1115
1 125
0 0
0 K1}

2%

0.92
1
0
126

2%

1

149.

0.92
62
162
1

2% 2%

7
0:92

1

- 0.92

1
0
1 X

2%

Turmn Type

‘Protected Phases
Permitted Phases
Actuated Green, G.{s)
‘Effective Green, g. (s}
Actuated g/C Ratio
Clearance Time{s)
Vehicle Extension (s)

Prot:

1 ;.233".
0.5

0.01

3T

3.0

2

993

101.3
068
6:0
30

Perm

2
99.3
101.3
0.68
6.0

3.0

Prot

82
0.05

3.7
25

- Split

3

195

013
3.7
25

Perm

3

19. 8
19.5
0.13
3.7
.25

0 03.

Perm

5.3
5.0
0.03
3.7
2.5

Lane Grp Cap {vph)
ifs Ratio-Prot

v/s Ratio Perm:

vic: Ratio

Uniform eiay, d1

Incremental Deiay, d2
Delay {s)

Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary.

11
-0.00

0.09
74.1

- p.8i

3.1
62.8

2161

0.53

12:3

143

08
148

147

1069

0.03
0.04
81
1.39
0.%
1.3
B

179
c0:02 ¢

68.7

1,00
1.2
69. 9

231

.07
<0.10

0.55
61.1

1.00

21

63;2

745

201

0.81
834
1,00
20.0
‘83.4

F

53

0.00
.02
701
1.00

0.1
70.2

HCM Average Control Delay

20.5

HCM Volume'to Capacity. ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min).

¢ Critical Lane Group:

083
150:0
56.5%

15

HCM Level of Service.

Sum of fost time (s}
ICU Level of Service,

16.0
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HCM Signalized Intersection Capacity Analysis

:2; Highway 68 & York Rd.

Background + Pro;ect PM - Mitigated

4111472006

Ay ¢ v NS

‘Movement EBL

EBT

EBR

WBL.

WBT _ WBR_

_NBL.

'

NBT

r A Y

NBR _SBL SBT SBR

‘Lane Configurations
Ideal Flow (vphpt)
Total Lost fime: (s}
Lane Util, Factor

Frt

Flt Protected

Satd. Flow (prot)
Fit-Permitted

‘Satd. Flow {perm)

K
1800,

4.0
1.00
1:00.
0.95
1770
0.95
1770

4
1900

4.0
1.00

1.00"
1.00
1600°

1.00

1600,

i

1900
4.0
1.00
0.85
1.00
1583
1.00
1583

A
1900

1.00
1.0
10,95
1770
0.95

1770

7
1900 1900

4.0 |
0.95
1.00
1.00
3200
1.00
3200

ke

‘4.0
1.00
1.00:
0:95:
1770
0.95
1770

s

1900
40
1.00

0.89

100

1.00

1653 _

1900

N O+ F
1800 1800 1900

40 4.0 4.0
097 1.00 1.00
1,00 1.00 0.85
095 1.00 1.00
3433 1863 1583
085 1.00 1.00
3433 1863 1583

‘Volume (vph): 109
Peak-hour factor, PHF  0.92:
Adj. Flow (vph} 118
RTOR Reduction {vph) 0
Lane Group Flow:{vph) 118

925
0.92.
1005

1005

0.2

0
11

o

8

0
8

7..
0.92

1200
0.92
1304

1304

e
0.82

o
0
:

'3 372 3 188
0982 092 092 092
3 404 3 204

6 o0 o o0

0 404 3 204

Tum Type Prot
Protected Phases 5
Permitted Phases
- Actuated Green, G (s}
Effective Green,.g (s}
Actuated.g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

11.3
115
0.10

42

2

789,
80.9
0:67

BiO

45

Perm

2

78.9
80.9

0.67.

6.0
45

Prot

1

0.6
0:6

0.01

40
3.0

68.0

70.0

0.58
6.0
4.5,

Prot

:‘3:

06
0.8
0.4
42
45

Prof ‘Perm
7 4

214

19.8
18.8
0.17
C 4.0
3.0

Lane Grp Cap (vph)
v/s Ratio Prot

vis Ratio Perm

'vic Ratio:

Uniform Delay, d1
Progression Factor
Incremental Delay,d2. 133
Delay (s) 65.8
Level ofS rvice £

“470
c0.07

0:69
52.5
1.00

“Apprda'ch LOS

Intersectlon Summary

1080
c0:63:

0:93

17.0.
1.00.

141
341

1068

0. 01
0. 01
8.4
“1.00
0.0
64

A

345

9
0.00

0.89
59.6
1.00
230.5
290.1

924

0,08
0 014
11.3
1.00
0.1

B

g
0.00

042
59.3
1.00
35.8
114 951
F

567
€0.12

071

47.4

Actuated Cche Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Larie Group:

0.88
119.9

79.3%
15

] if‘l‘..Ci‘v\ﬁfL“e\‘/el {jf_‘ Se‘rjv;ice ‘

- Sum of lost time (s)
ICU Level of Service.

12.0
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HCM Signalized Intersection Capacity Analysis Background + Project PM - Mitigated
3: Hfghway B8 & Pasadera Dr. 11/14/2006

R T B 2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % - # il w oM fF 0% B " 4
Ideal Flow {vphpl) 1900 1900 1900 1900 1900° 1900 4900 1900 4900 4900 - 1900 900
Total Lost timeé {8y 4.0 40 40 40 40 4.0 40 40 40 40
Lane Util. Factor 1.00 100 100 +1.00 09 100 100 1.00 1.000 1.00
Frt 100 100 085 1.00 100 085 100 087 100 0385
Flt Protected 095 1.00 1.00 095 100 100 095 1.00 0.96 1. 00
Satd. Flow (prof) 1770 1600 1583 1770 3200 1583 1770 1620 1781 ']583
Fit Permitted 095 100 1.00 095 100 100 073 41.00 072 1.00
Satd. Flow (perm) 4770 1600 1583 4770. 3200 1583 1353 18200 1335 1583
Volume (vph) - 60 1176 64 13 1182 30 70 5 30 40 4 72
Peak-hour facior, PHF  0.92 092 092 092 092 092 092 092 092 082 092 092
Adj. Flow (vph) . 65 1278 - 70 14 1285 33 78 & 33 43 4 - 718
RTOR Reduction (vph). 0 0 0 0 0 0 0 o 0 0 0 o
Lane Group. Flow (vph) 65 1278 70 14 1285 33 76 .38 0. .0 47 78
- Turn Type Prot . Perm Prot - Perm Perm ~ Pertmm Perm
Protected Phases. 5 2 1 & 8 4,
Permitted Phases: 2 & 8 4 4
Actuated Green, G (s) 84 1092 1092 1.5 1023 1023 111 114 111 114
Effective’Green,.g(s) - 8.1 111.2 1112 12 1043 1043 112 112 112 112
Actuated g/C Ratic 0.06 082 082 001 077 077 008 008 v 0.08. 0.08
Clearance Time:(s) 37 B4 80 37 60 41 &1 4 4.4
Vehicle Extension(s) 3.0 40 40 3.0 40 30 30 30 - 3%
Lane Grp Cap (vph) 106 1312 1208 16 2461 1218 112 134 1100 13T
v/s'RatioProt ¢0.04 ¢0.:80 ‘ 0.01  0.40 0.02
v/s'Ratio' Perm 0.04 2 )
v/c Ratio. 061 097 005 088
Uniform Delay, d1 622 109 23 671
Progression:Factor 1.00 1,00 1.000 1.00 1.00 . 400 1.00
Incremental Delay,d2 101 189 00 1613 03 .0 51 2 2.7 74
Delay (s} 723 208 23 2284 B3 37 758 596 618 67.1
Level of Service E C A F A A E E E £
Approach Delay (s) 304 _ 86 . 70.2 65.1
Approach LOS o2 A E E
Intersection Summary o : o , ,
HCM Average Control Delay 2386 HCM Level of Service. tod
HCM Volume to Capacity ratio 0,95 :
Actuated Cycle Length:(s) 135.6 Sum of lost.time (s) 12,0
intersection Capagity Utilization 799%: 1CU Level of Service B
Analysis Period (min) 15. C S
¢ Critical Lane'Group

, - 0.04 005
0.28 043 0:60:
584 58.1 60.0

1'\2008\G Jobs\050-10018-087.01\Synchro\Mitigationsi6-087.01 Back+Project PM-Miti.sy7 Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

4; nghway 68 & Laureles Grade Rd.

Background + Project PM - Mitigated
11114/2006

— Yy

Movement EBT EBR WBL

WBT

NBL

P I

NBR

‘Lane Configurations M OF Wy

ideal Flow (vphpl) 1900 1900 1900
Total Losttime (s) 40 40 4.0
Lane Util.. Factor 0.95 100 0.97
Frpb, ped/bikes 1.00 1.00 .00
Flpb, pedlbtkes 1.00 1.00 1.00
Frt 1.00 0.85 71.00
Flt Protected 1.00 100 0095
‘Satd. Flow (prot) 3200 1583 3433
Flt Permitted 100 100 095
Satd. Flow: {perm) 3200 1683 3433

i

1900
40
0.95
1.00
1.00
1.00
1.00

3200
1.00

3200

1900
40
1.00
1.00
1.0

¥
1900
40
1.00
0o
1.00
0:85
1.00
1.00
1562

Volume (vph) 1105 140 208
Peak-hour factor, PHF ~ 0.92 032 092
Adj. Flow (vph) 1201, 152 226
RTOR Reduction (vph). 0 0 0
Lane Group Flow (vph)y 1201 152 226
Confl. Peds. (#hr) K
Heavy Vehicles (%) 2% 2% 2%

7008

092 0

1096
0

1096

A% 2

38
0.02
414 -

0

414

2%

Turn Type Perm:

Permitted Phases -2
Actuated Green, G (s} 450
Effective Green, ¢ (s) 47:0: 1.5
Actuated g/C Ratio 046 011
Clearance Time:(s) 6.0 6.0 3.7

Vehicle Extension{s) 2.5 .25 25

. Prot’
Protected Phases' 2 - 1

11.8

5

605
62.5
0.861

8.0

25

" Perm

3

320
3.7
0.31
3.7
30

Lane Grp Cap (vph)
v/$ Ratio Prot

vis Ratio Perm
vicRatio .21
Uniform Delay, d1 239 165
Progression Factor 1060 1.00
Incremental Delay, d2 35 01 19
Delay (s) 274 18686

1472 728‘ '

 ¢0.38 0:07
0:10

0.82 021

Level of Service C B D.

Approach Delay{s) 26.2
Approach LOS C

Intersection Summary

386

0.59.

1957
0.34

0.56

117

1.00
0.3

484

027

120 o

7.7
B

0.86
331

1.00
13.8
46.9

D

- HCM Average Control Delay
HCM Volume to: Capacity ratio
Actuiated Cycle Length (s)
Intersection Capacity Utilization

0:81

255

102.2
60.9%.
AnaIySIS Period (mm) 15

HCM Level of Service R —C

Sum of lest time (8)

120

ICU Level of Service B

[\2006\G Jobs\050-100\6-087. O‘E\Synchro\Mit;gat;ons\G—ﬂS? 01 Back+Project PM-Miti.sy7
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HCM Signalized Intersection Capacity Analysis
5 nghway 68 & Corral de T:erra Rd

Background + PrOJec:t PM - Mtt[gated
11!14/2006-

I S

Movement. V EBL

EBR:

WBL

_WBR

NBL.._

NBT

NBR

SBL

SBT

SBR

Lane Configurations =~ ‘i
Ideal Flow (vphpl). 1800
Total Lost time (s) 4.0
Lanie Btil. Factor 1.00
Frt 1.00
Fit Protected 0.95 - 1.
Satd. Flow (prot) 1770
Flt Permitted ' 0.95
Satd. Flow (perm) 17760

4.0
1.00

0.85

1.00

1583
1.00:

1583

'y 2@
1900

1900 1900

. 4
1960

4.0
1:00

1.00
0,95

1775
0.95

_Ars

#
1900

4.0
1,00
0.85
1.00
1568
1.00
1568

1900

T
1900'

1900
1.00
:Oi'&Sf
1.00

1 1583

1.00

Volume (vph) 1
Peak-Hourfactor, PHF 092
Adj. Flow (vph) 1
RTOR Reduction (vph) (0] 0
. Lane Group. Flow (Vph) kS
Heavy Vehicles (%)

121

092
132
0
132
9%,

0.92

2%

89

T

0.92
1

0

90

161

0.92
175
1]

175

39

4
0.92
4
Q
4.

Tum Type:
Protected Phases 5 2

Effectave Green Q (s)
Actuated g/C Ratio:
Clearance Time (s)
‘Vehicle Extension {(s)

Perm

- 106.2

11,8 108.2

0.72
6.0
3.0

Split.

Perm.

27

0.02
4.0
3.0

Perm

; 2 7
0. 02
4.0
3.0

Lane Grp Gap (vph)
vis:Ratio Prot:
v/s.Ratio Perm
v/c Ratio
Uniform Delay, d1

- Progression Factor
incremental Delay, d2
Delay:{s}

Level of Service E B-

Approach-Delay (s}

ApproachLOS B

Intersection Summary

70 2308

0.32

0:54
95

- 0B5
08
B9
A
157

0.35
‘57 B

08

58 4

69.&

32
¢0.00

018

725

1:00
2.3

74 8

'7_:4;::8%

- 28

0.00
0.14

725

1:00:
23
74 9

HCM: -Average Control Delay
HCM Volume to Capacxty ratio-

: Actuated Cycle Length (s)
Intersec’cion Capacity- Utilization
Ana!ysxs Period (mm)
¢ -Critical Lane Group

216
0.70
63.5%
15

] HCMLevelof Service

Sum of lost time (s}
ICU Level of Service.

16:0

112006\G Jobs\050-10016-087 01\Synchio\Mitigations\6-087.01 Back+Project PM-Miti.sy7

Higgins Associates

Synchro 6 Report

Page 1



HCM Signalized Intersection Capacity Analysis Background + Project PM - Mlt:gated
8: Highway 68 & San Benancio Rd. 14/14/2006

O Tl S N Y S R 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR -
Lane Configurations % 44 Foown  Ah _ B . g F
Ideal Flow (vphpl) 1900 1900, 1900 1900 1900 4900 4900 1900 1800 %900 1900 1900
Total Lost time (s) 40 40 40 48 40 40 40 40 40
Lane Util. Factor 1.00 095 1.00 097 095 1,00 1.00 1.000  1.00:
Frpb; ped/bikes 100 1.00 1.00 1.00 100 100 0:98 1.00  1.00.
Flpb, ped/bikes 100 1.00 1.00 1.00 1.00 1.00 1.00 ~ 1.00 100
Frt 1.00 1.000 085 1.00 1.00 1.00 085 1.00 085
Fit Protected 095 1.00 100 095 1.00 0:95  1.00 0.98 "1.00:
Satd. Flow:{proty 1770 3200 1583 3273 3200 1776 1544 1817 1583
Fit Permitted 095 100 1.00 095 1.00 0.95 1.00 0.98 1.00
Satd. Flow: (perm) © 4770 32000 1583 3273 3200 , 1776 1544 1817 1583
~ Volume (vph) ' 2 1422 116, 156 1215 1 74 2 14 1T 1 2
Peak-hourfactor, PHF - 0.92 092 092 092 082 0982 092 092 092 082 092 082
Adj. Flow: (vph) 2 1548 1260 170 1 80 2 124 1 1 2
RTOR Reducilozn (vph) 0 0 0 0 0 0 o 0 o0 0 0
~ Lane Group Flow {vph 2 1546 1260 170 1322 0 0 82 124 0 2 2
‘Confl. Peds. @#/hr) 1 : 1 1 1 '
HeawyVehicles (%) 2% 2% . 2% 7% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type " Prot = Pefm Prot. . . Split Perm  Split Perm
Protected Phases. 5 2 1 6 3 3 4 4
Permitted Phases ‘ ‘ - 3 ’ 4
Actuated Green, G{s) 1.3 992 992 128 1107 166 156 53 53
Effective Green, g (s) 1.0 1012 101.2 125 1127 S 15.3 153 50 50
Actuated g/C Ratio. 001 067 067 008 075 010 610 0.03 .03
Clearance Time (s) 37 60 B0 37 6.0 37 37 3.7 37
Vehicle Extension(s) = 30 30 80 25 30 25 25 25 25
Lane Grp Cap (vph) 12 2159 1068 273 2404 181 157 61 83
visRatioProt -~ 0,00 <048 - €005 041 0.05 0.00

v/s Ratic Perm 0.08 c0.08. ‘ ¢0.00.
vic Ratio 017 072 012 0682 055 045 079 003 Q.04
Uniform Delay; d1 744 154 86 665 7.9 634 658 702 702
Progression Factor 116 1.5 143  1.00. 1.00 1.00 - 1.00 4,00 1.00 .
Incrementa _%’)etay, d2 45 15 02 38 09 13 220 02 02
Delay (s) - 90:5 259 99 703 88 - B47 877 703 704
Level of Service F C A E A E F - E E
Approach Delay (s) 24.7 - 158 78.6 704

Approach LOS c B : E E

Intersection Summary '
HCM Average Control Delay 241 HCM Level of Service ' - c
HCM Volume.to Capacity ratio 0.69 ‘ B
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64:7% ICU Level of Setvice C -
Analysis Period (min) 15 . '

¢ Critical Lane Group

l:\2006\@L-Jobs\050—1.00\6-087.:01'\Syhc'hro&MEtigations\G—'OSY.‘fO1 Back+Project PM-Miti.sy7- Synchro 6 Report
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HIGGINS ASSOCIATES

Appendix G

TRIP GENERATION FOR CUMULATIVE PROJECTS
AM PEAK HOUR PM PEAK HOUR
DALY PEAK PEAK
. TRIP DAILYIHOUR (% OF HOUR (% OF
PROJECT SIZE RATE _TRIPS|VOL.  DAILY) IN _QUTIVOL. DAILY) IN OUT]
City of Marina:
1. K-8 School 850 Students 1,377 451 (1 33% ) 248 203 128 ( 9% ) 66 62]
2. MBEST 2 - - - 16,894 1,155 ( 7% ) 902 253} 1,813 ( 11% ) 603 1,210
3. CSUMB Students (2010 2025)s 6,389 Students| - . 10476] 924 ( 9% ) 739 185} 924 ( 9% ) 277 847)
4, University Vlllages
Phases 2, 3, and Opportunity Phases - - - 66,345] 4,328 ( 7% ) 2,918 1,410 6,578 ( 10% ) 2,858 3,720
5. Marina Station® - - - 25,837 2,276 ( 9% ) 1,201 1,075 2,605 ( 10% ) 1,179 1,426’
City of Seaside:
6. Ord Military Housing
Seaside Development Area - - - 9,185 258 ( 3% ) 133 125 839( 9% ) 418 423
7. Main Gate Shopping Center 650,000 S.F. - 25,897 538 ( 2% ) 328 210§ 2437 ( 9% ) 1,170 1,267,
8. East of Gen. Jim Moore Bl. Housing 1,800 Units® -8.57 17,226 1,350 ( 8% ) 338 1,012] 1,818 ( 11% ) 1,182 836
9. Former First Tee Site (Golf Course)” - - - 1,028 43 ( 4% ) 32 1 79( 8% ) 29 50I
10. Del Monte Hotel 98 Rooms 8.23 807 51 ( 5% ) 28 23 60 ( 6% ) 35 25
11. Seaside Auto Center Redevelopmenf - - - . - - - - -
12. Plaza de Espritu (CommerciallRetai[Y 4,709 SF. 4432 - 209 6( 3% ) 4 2, 13( 6% ) 6 7
13. Laguna Grande Plaza (CommerciaI/Relaiﬁ 6,941 S.F. 4432 308 9( 3% ) 5 4 19 ( 6% ) 8 11
14. Diaz Restaurants 2,000 S.F. 127.15 254 23 ( 9% ) 12 11 22 ( 9%. ) 13 9|
15. Ahmed Ali Retait Store 6,464 S.F. 4432 286 9( 3% ) 5 4 18 ( 6% ) 8 10F
City of Sand City: :
16. Monterey Bay Shores Hotel ' 100 Rooms™? 8.23 823 52 ( 3% ) 29 23 61 (6% ) 35 2_6'
17. Collections on Monterey Bay 100 Rooms™"! 8.23 823 52 ( 15% ) 29 23 61 ( 17% ) 35 28|
18. South of Tioga (The Orosco Group)'? .
Apartments 30 Units 8.72 202 15( 7% ) 3 12 19 ( 9% ) 12 7
Commercial/Retail 20,000 S.F. 4432 886 27 ( 3% ) 16 11 54 ( 6% ) 24 30}
Office 20,000 SF 11101 220 31 ( 14% ) 27 4 30 ( 14% ) 5 25
City of Del Rev Oaks;
19. The Resort at Del Rey Oaks - - - 12,897 879 ( 7% ) 694 185! 1,001 ( 8% ) 308 69
City of Monterey,
20. Ryan Ranch Business Park
101 Wilson Road (Medical Offices)' 26,453 S.F. - 867\ 66 ( 8% ) 52 14 91 ( 10% )} 25 66|
1 Swain Court (Office/Indust. Research) 127,412 SF. 1101 1,403 197 ( 14% ) 173 24; 190 ( 14% ) 32 158|
21. 2711 Garden Road (Office) 23,080 S.F. 11.01 254 36 ( 14% ) 32 41 34 ( 13%) [} 28]
Unincorporated Monterey County: '
22, East Garrison ' - - - 12,392] 865 ( 7% ) 112 753] 1,130 ( 9% ) 717 413
23, Monterey Airport Expansion (Project 2)/S 355,000 S.F. - 1,082 154 ( 14% ) 115 39 185 (- 17% ) 62 123
24, Monterey Horse Park ¢ - - - 1,507, 151 ( 10% ) 132 19! 204 ( 14% ) 20 184
25, MRWMD Master Plan Update - - - 1,932 180 ( 9% ) 114 €6 210 ( 1% ) 60 150
26. Corral De Tierra Shopping Centel” - Mixed Use - 5,100 95 ( 2% ) 63 32 235( 5% ) 108 127
27. Wang Subdivision'®
Single-Family Homes 23 Units 9.57 220 17 ( 8% ) 4 13 23 (' 10% ) 14 .8
Inclusionary Housing 6 Units 5.86 35 3( 9% ) " 2 3( 9% ) 2 1
28. Ferrini Ranch I
Single-Family Homes 212 Units 9.57 2,029 159 ( 8% ) 40 119 213 ( 10% ) 137 76
Wine Tasting ™® 15,000 S.F. - 665 0( 0% ) 0 0 57( 9% ) 36 21
29, Laguna Seca Villas (Condominiums3® 104 Units - 664| 53 ( 8% ) 9 44 62( 9% ) 42 20|
[Carmel Valley:
30. September Ranch 110 Units 9.57 1,053 83 ( 8% ) 21 62 M1 (1% ) 70 41
31. Rancho Canada 281 Units 9.57 2,689 211 ( 8% ) 53 158 284 ( 1% ) 179 105I
ITOTAL CUMULATIVE PROJECTS 223,871 14,747 ( 7% ) 8,612 6,135 21611 ( 10% ) 9,779 11.832'
1. Traffic volumes are based on trip generation rates quoted by the Institute of Transportation EngineersTrip Generation, 6th Edition, 1997, and
7th Edition, 2003, unless otherwise noted.
2, Unversity of California Monterey Bay Education, Science and Technology Center (UCMBEST Center) Traffic Analysis Repoi, Higgins Associates,
October 31, 2003. Assumes 25% of project is built out by year 2010, with remaining 75% built out over the following 15-20 years.
3. Trip generation from California State University at Monterey Bay (CSUMB) 2004 Master Plan Update Traffic Impact Study Repor, Higgins Associates,

4.
5.

6.
7.

8.
9.

July 26, 2004,

Trip generation from Marina University Villages Mixed Use Development Traffic Impact Study Repor, Higgins Associates, December 17, 2004,

Trip generation for Marina Station from Marina Station Traffic Impact Analysis, Higgins Associates, December 6, 2006. Project includes residential, commercial,
office, and industrial uses.

Number of units for this project are unknown; number used here is estimate based upon City of Seaside’s maximum housing density for this land use
(8 units/acre).

Trip generation from The First Tee Traffic Analysis Study, Higgins Associates, July 2002.

Seaside Auto Center Redevelopment would only reconfigure the access roadways to the auto center, and reconstruct the internal roadways.

ITE does not provide AM peak hour trip rates for the "specialty retail” land use. Rates used here are published by San Diego Association of Govemments,
Brief Guilde of Vehicular Traffic Generation Rates for the San Diego Regioi, July 1998.

10. Although project has been approved by the City of Sand City, its construction has been halted by the Califomia Coastal Commission; therefore, its construction

timeline is unknown. For that reason, this project is analyzed as a cumulative project.

11. Exact size of projects unknown. Analysis assumes 100 hotel rooms.
12. City of Sand City anticipating application submittal in near future, but uncertain of exact project definition. Analysis assumes pmject identical to "Design Center”

(Approved project #28 - see Exhibit 6A).

13. Daily and PM peak hour trip generation based upon fitted curve equations, rather than any specific trip generation rates.
14. Full buildout of East Ganison development will not occur until 2030. Fifty percent of the development is assumed to be constructed by the year

2015. Trip generation represents trips extemal to the deveiopment itself.

15. Trip generation fromAirporf Road jon & y Peninsula Airport North-side Development Project Traffic iImpact Study Report,

Higgins Associates, January 28, 2005.

16. Lefter to D. Munn,Monterey Horse Park, Monterey County, California - Estimated Trip Generation of Proposed New Facilit, Higgins Associates,

January 14, 2004.

17. AM and PM peak hour trip generation fromCorral De Tlerra Mixed Use Deviopment Final Traffic Repor, Hexagon Transportation Consultants, April 8, 2005.

Daily trip generation estimated, based upon trip generation assumptions utilized in peak hour trip generation derivation in said report.

18. Trip generation from Wang Subdivision Traffic Impact Analysis, Higgins Associates, December 21, 2005.
19. Wine tasting facility not anticipated to be open during the AM peak hour.
20. Daily, AM peak hour, and PM peak hour {rip generation for the Laguna Seca Villas project taken from Laguna Seca Villas [nitial Study, Monterey County

Planning and Building Inspection Department, March 2006. Inbound and outbound distributions derived from ITE'sp Geperation (Source #1), above.

6-087.01 A+C Projects2.xis - Cumuiative



Appendix H.
Intersection Level of Service Calculation Worksheets

Cumulative Conditions:






HCM Signalized Intersection Capacity Anaiy31s Cu‘m‘iﬂaﬁve AM
1: Highway 68 & Hwy 218 o , - 1/26/2007

N U P
Movement ~ EBL._ EBT ‘EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
‘Lane Configurations % 4k ¥ & £ 5 b ™ 4 F
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 4900 1900 1900 1906° 1900 1900
Total Lost time (s) 40 40 40 40 40 40 40 40 40 40
Lane Util, Factor 1.00 0.95 1000 095 1.00- 1.00 1.00 097 1.00 1.00
Frt 1,000 1.00 100 1.00 0.85 1.00 0.90 400 1.00 0.85
Flt:Protected - 095 1.00 095 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 3200 1770. 3200 1568 1770 1670 3433 1863 1583
Flt Permitted 095 1.00 0.85 1.00 1.00 095 1.00 095 1.00 1.00
Satd. Flow (perm) _ 1770 3200 1770 3200 1568 1770 1670 3433 1863 1583
- (vph T 188 1266 13 18 1130 425 16 12 27 415 25 276
Peak-hour factor, PHF 0,92 092 082 082 092 082 092 092 092 092 08 092
Adj. Flow (vph) 204 1376 14 20 1228 462 17 13 29 451 27 300
‘RTOR Reduction {vph} 6 0 0 (6} 0 o g 0 0 o 0 0
Lane Group Flow (vph) 204 1390 0 20 1228 462 17 42 0 451 27 300
Heavy Vehicles (%) 2% 2% 2% 2% 4% 3% . 2%. 2% 2% 2% 2% 2%
Tumn Type Prot - Prot  pmtov. Split - Split  Perm
_ Protected Phases- 5 2 1 & 17 8 8 77
Permitted Phases ) - - B 7
Actuated Green, G(§)  7:9. 389 07 317 495 22 22 178 17.8 178
Effective Green, g (s) 81 409 09 337 528 24 24 191 191 1941
Actuated g/C Ratio 0.140. 052 0.01 042 067 003 003 024 024 024
Clearance Time.(s) 42 80 42 60 53 42 42 53 53 53
Vehicle Extension (s) 25 25 . 30 25 25 20 20 25 25 25
Lane GrpCap (vph) 181 1650 T 20 1360 1123 54 51 827 449 381
v/s Ratio-Prot c0.12. ¢0.43 0:01 038 010 0:01 ¢0.03 0.13 .01 :
v/s RatioPerm N ‘ 0.20 ' - €019
vic Ratio 113 084 1.00 080 041 031 082 0.55 0.06 0.79
Uniform Delay, d1 356 16.4 - 392 6.1 376 382 263 28:2
Progression Factor 1.00. 1.00¢ 1.00 1. 100 100 1.00 1.0 1.00
incremental Delay, d2 1052 40 2012 868 02 12 624 06 100
Delay:(s) 140.8 205 2404 209 6.3 389 1008 26.9 382
D

Level of Service B C F c A D F c
Approach Delay (s). 35.9 26.0 82.8 31
ApproachLOS D G F c
Intersection Summary , . o L o

HCM Average Control Delay 318 . HCM Level of Service C

HCM Volumeto Capacity ratio 084 '

Actuated Cycle Length:(s) 79.3 Sum of lost time«(s): 120

Intersection Capacity Utilization 70.2% ICU Level of Seivice €

Analysis Period {min) : 15 :

¢ ‘Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Cumulative AM
2: Highway 68 & York Rd. , y _'1:%!25/200.7_

N P N
Movement . EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations & £ N + £ % B 0% & F
tdeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 -1900 4900 1900 1900
TotalLost time (s) 40 40 40 40 40 40 40 40 40 4.0 4.0
Lane UtiL. Factor 1.00 1.00 1.00 1.00 .00 400 1.00 1.00 Q.87 1.00. 1.00
Frt 1.00. 1.00 085 100 1000 085 1.00 093 - 100 100 085
Fit Protected 0.95 1.00 100 095 1.00 400 095 1.00 0.95 100 1,00
Satd. Flow {prot) 1770 1600 1583 1770 1600 1583 1770 1737 3433 1863 1568
Fit Permitted 095 1.00 1.00 085 1.00 100 085 1.00 095 1.00 1.00
Satd. Flow {perm) 1770 1600 = 1583 1770 1600 1583 41770 1737 - 3433 1863 1568
- Volume (vph) 340 699 4 3 1214 564 13 10 8 252 2 17
Peak-hour factor, PHF  0.92 0:92 092 082 092 092 092 092 092 092 092 092
Adj. Flow (vph) 370 760° 4 3 13200 613 14 11 9 274 2 186
RTOR Reduction (vph) 0 0 0 a 0 ) o 0 0 0 0 0
Lane Group Flow (vph) 370 760 4 3 1320 613 14 20 0 274 2 186
'Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2%. . 2% 2% 2% 3%
Turn Type ~ Prot  Perm Prot = Perm Prot ~ Prot  Perm
Protected Phases: 5 2 1 & 3 8 7 4
Permitted Phases 2B ' 4
Actuated Green, G (s) 208 1049 1049 64 903 903 15 87 12.3 194 191
Effective Green, g (s) 21,0 106:9 1069 64 923 923 17 87 12,3 193 193
Actuated g/C Ratio 0.4 071 071 0.04 081 0861 0.01 008 013 013
Clearance Time (s) 42 B0 60 40 60 B0 42 40 4.0 . 42 42
Vehicle Extension: (s)' 45 45 45 30 45 45 45 30 . 30 .35 35
Lane Grp Cap (vph) 247 1138 1126 75 983 g72 20 101 281 239 201
v/s Ratio Prot c0:21 047 0.00 ¢0:82 0.01. 6.01 - ¢0.08 0.00
v/s Ratio Perm ‘ . oo 3
vicRatio 1.50 067 10.00 0.04
Uniiform Delay, d1 647 119 63 690 54.8
Progression Factor 4.00¢ 1.000 1.00 1.00 71.00 1.00  1.00: 1.00 1.00 1.00°
Incremental Delay, d2 2442 1.8 00 02 1614 17 801 1.0 464 00 432
Delay(s) 3089 137 63 692 1901 19.9 1542 684 1153 572 107.9
Level of Service F B8 A E F B F E F E F
Approach Delay(s) - 110.0 136.1 103.7 112.1
Approach LOS F , - F | F : - F
Intersection Summary . , e . ,. .
HCM Average Control Delay 124:4 HCM Level of Service. F
HCM Volume to Capacity ratio 129
Actuated-Cycle Length (s} 150.3 Sum of lost time (s) - 12,0/
Intersection Capacity Utilization 106.6% 1CU Level of Service- G
Anallysis Period (min} 15: '
¢ Critical Lane Group:

c012
070 020 0.8 093
748 67 5.§ 688 64.8

i \2006\@ Jebs\OSO 100'6-087. 01\Synchro\6-087 01 Cumuiatlve AMLsy7 Synchro 6 R‘eport
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HCM Stgna[rzed Intersection Capacity. AnaEyszs Cumulative AM
3: Highway 68 & Pasadera Dr. o , _ 1/26!2007'

N < « t AN 4
Movement = N EBL EBT EBR ‘WBL WRBT WBR NBL NBT NBR SBL SBT SBR
Lane Configuraions. - % 4 # % & #F % 4 7
Ideal Flow: (vphpl) 1900 1900 1600 4900 1900 1900 1900 1900 4960 1900 4900 1900
Total Lost tie (s) 40 40 40 40 40 40 40 40 40 40
Lane:Util. Factor 1.00 100 1 00 1,000 100 100 1.00 1.00 1.0 1.00
~ Frpb, pedibikes 1,00, 1.00 1.00 400 100 098 100 098 100 1.00
Flpb, ped/bikes 1.00. 100 100 1.00 160 100 1.00 100 0 1.00
Frt 1.00 1.00 085 1.00 100 085 1.00 0.86 085
Flt-Protected 095 100 1.00 095 100 100 095 1.00 1,00
‘Satd. Flow (prot) 1770: 1600 1583 4770 1600 1545 1770; 1562 1583
Flt Permitted. 085 1.00 1.0 095 1.00 1.00 073 100 _ 1.00
Satd. Flow {perm) 1770 1800 ,_1583 1770 1600 1545 1367 1562 L ' 1583
Volume(vphy = 39 864 56 26 1634 55 64 2 37 32 1 83
Peak-hour factor, PHF- 092 092 (.92 0€2° 092 092 092 0982 082 092 0.92
Adj. Flow (vph)v 42 939 61 28 1776 80 70 2 40 358 90
RTOR Reducton(voh) ¢ 0 0 -0 0 0 © 0 0O O 0
Lane Group Flow' (vph) 42 939 61 28 1776 60 70 42 0 0. 90
‘Confl..Peds. {#hr) 1 1 1 1 :
Turn Type. Prot - Perm  Prot Perm Perm Perm Perm
Protected Phases 5 2 4 8 _ 8 , 4.
Permitted Phases ’ 2 : 6 '8 4 4
Actuated Green, G(8) 4.0 100.0 109.0 3.8 108:8 1088 131 131 131 131
Effective Green, g {s) 3.7 110 111.0 35 1108 1108 132 132 ’ 132 132
Actuated. ng Ratio 0.03 079 079 003 079 079 009 0.09 009 0.09
Clearance Time (s} 37 60 60 37 80 B0 41 41 ‘ 41 44
Vehicle Extension {s) 30 40 40 30 40 40 30 30 30, 3.0
Lane Grp Cap (vph) 47 1271 1258 44 1268 1225 129 148 T 126 150
v/s Ratio Prot c0.02 059 002 ¢t 0.03
vis Ratio Permy 0.04 ‘ » 0.04 005
vic Ratio 089 074 005 064 140 005 054 028
Uniform Delay, d1 67.8 71 3.1 444 - 31 604 589
‘Progression Factor 1.000 1.00 4.00 4.00 1.00 1.00
Incremental Delay, d2 9120 24 0.0 00 46 11
Delay (s} 159.00 96 31 31 850 599
Level of Service F A A A E E
Approach Delay (s). , 15.2 83.1
Approach LOS B

Intersection Summary . o _ o Lo e y
HCM Average Control Delay: 1233  HCMLevelofService = F
HCM Volume to Capacity ratio: 130 : ' o :
Actuated Cycle Length (s} - 1397 Sumof losttime(s) 12,0
Intersection Capacity Utilization 105.3% ICU Level of Service: G
-Analysis Period {min) 15

¢ (Critical Lane Group:

3. '¢0.06
0.60
B6.7
1 GD
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HCM Signalized Intersection Capacity Analysis

4 nghway 68 & Laureles Grade Rd.

Cumulative AM
1/26/2007

- Yy o

Movement. . EBT EBR WBL

"""‘xf“

WBT NBL NBR

Lane Configurations ~  §  # ¥y

1déal Flow (vphpl) 1900 1900 1900
Total Losttime(s) = 40 40 40
Lane Util. Factor 1.000 4.00 0.97

Frpb, ped/bikes 1.000 1.00 1.00

Fipb, ped/bikes 1.00 1.00 1.00
Frt 1.00. 085 1.00
Flt Protected 100 1.00 0.95
Batd.‘Flow (prot) 1600 - 1583 3433
FlIt Permitted 1000 1.00 0.95
‘Safd: Flow (perm}f 1600 1583 3433

% i
1900 1800 1900
40 40 40
1.00 1.00 1.00
100 100 0.8
1.000 1.00 1.00
1.000 1.00 0.85
100, 095 1.00
1600. 1770 1546
1000 0.95 1.00
1600 1770 1546

Volume:{vph} ' 760 173 296
‘Peak-hour factor, PHF  0:92 0.92 092
Adj, Flow (vph) . 826 188 322
RTOR Reduction (vph) Q o 0
‘Lane Group Flow:(vph) 826 188 322
Confl. Peds. (#hr) , ‘ %

1453 262 302
092 092 092
1579 285 328
1579 285 328
1 1

“Turn Type Perm  Prot
Protected Phases. | 2 1
Permitted Phases: - 2

Actuated Green, G{(8) 749 749 124
Effective Green; g{s) 769 769 124
Actuated g/C Ratio 064 064 010
‘Clearance Time (s) 60 60 3.7
Vehicle Extension(s) 25 25 25

Perm

: 8
91.0 193 193
83.0 1800 190
078 016 016

60 37 37
25 30 3.0

Lane Grp Cap (woh) 1025 1014 346

‘v/s Ratio Prot 0.52 . D.09 c0.9

v/s Ratio Perm 0.12

v/e Ratio: - 0.81 08 083

Uniform Delay, d1 16.0 88 535
' ion Factor 1.00 1.000 .00

Delay (s) 206 8.8 846
Level of Service C A - F
Approach Delay (s) 184 ‘
Approach LOS B

intersection Sum_mary

Delay,d2 46 01 311 1

1240 280 248

- e021
1,34
505

1331 1726
F F

HCM Average Control Delay ~ “107.0
HCM Volume to Capacity ratio - 41.28.

Actuated Cycle Length (s) 120.0
Intersection Capacity Utilization 97.7%
Analysis Period (min) 15
¢ Critical Lane Group

"HCM Level of Service

Sum of lost ime (s)
ICU Level of Service:

1\2006\G Jobs\050-10016-087.01\Synchro6-087.01 Cumulative AM.sy7
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HCM Signalized Intersection Capacity. Anafyéis N Cumuilative AM
5: Highway 68 & Corral de Tierra Rd. ' 1726/2007

N N T
Movement , EBL. EBT EBR 'WBL WBT WBR NBL NBT 'NBR SBL SBT $SBR
Lane Configuratons % & & % & . = & ; 4 F
Ideal Flow (vphpl) 1900 1900 4900 1900 1900 1900 1900 1900 1900 1900 1900 1900
TotalLost time (s) 40 40 40 40 4.0 40 40 40 40
Lane Util. Factor - 100 4.06 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1,000 1.00 0.85 1.00 1.00 4.00 0.85 1.00 0.85
Flt Protected 0.95 100 100 095 1.00 0.95 4.00 096 1.00
~‘Satd. Flow {prot) 1770 1600 1583 3400 1600 . 1758 1583 1785 1583
FitPermitted 095 1.00 100 095 1.00 085 1.00 096 1.00
Satd. Flow({perm). 1770 1600 1683 3400 1600 7 - 1758 1583 1785 1583
Volume (vph) 5 954 102 169 1512 19 229 2 286 12 2 8
Peak-hour factor, PHF 092 0:92 092 092 092 092 092 082 092 082 Qe 092
Adj]. Flow (vph) 7 4037 111 184 1643 21 249 2 311 13
RTOR Reduction {vph) ) 0] 0 0 0 0 0 o] 0 @
Lane Group Flow (vph) 7 1037 111 184 1664 0 o0 251 311 0 i :
Heavy Vehicles (%) 2% 2% 2% 3% 2% 2% 3% 2% 2% 2% 2%, 2%
Turn Type Prot Permt Prot . Spiit Perm  Split Permi
Protected Phases 5 2 T B 8 8. .4 4
. Permitted Phases: B 2 _ 8 4
Actuated Green, G(s) 1.0 888 886 6.1 934 3.1 334 45 45
Effective Green, g (s) 1.0 '90.6 908 58 954 33.1 45 45
Actuated g/C Ratio 0.01 060 080 004 0864 822 0 03' 0; 03
Clearance Time (s) 40 60 60 37 60 4.0 40 4.0
‘Vehicle Extension (s) 30 30 80 25 30 3.0 80 30
Lane Grp Cap (vphy 12 966 956 131 1018 349 54 47
¢0.01

v/s-Ratio Prot 0.00 085 ;‘c?0.05: cl.04 14
v/s Ratio. Perm o7 . €020
‘ 058 1.07 012 140 16 065 0.89
743 297 1286 721 531 56.7
: 1,00 100 100 088 1.30 1.00  1.00:
incremental-E)eiay, d2 562 508 (2 1863 2860 3.7 235
Delay (s) 1305 805 129 2569 3214 56.8 802 74.0 3.0
Level of Service F- F B- F F E F E E
Approach Delay.(s) 743 315.0 69.8 - 736
Approach LOS ‘ E . E E B
Intersection Summary . _ ,
HCM Average Control Delay 197.5 HCM Level of Service v F
HCM Volume to Capacityratic ~ 1.38 L
Actuated Cycle Length (s) 150.0 S;um of lost time (s) 12.0
Intersection Capacity Utifization. 106.9%: ICU Level of Service G
Analysis Period {min) ‘ 15
¢ Critical Lane Group

1\2006\G Jobs\050-100\6-087 01\Synchro\6-087.01 Cumulative AMsy7 = Synchro6 Report
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Cumulative AM
1/26/2007

z*‘w—l«f

NBR

HCM Signalized Intersection Cap'acity'_A'naiysTs:
B: nghway 68 & San Benancio Rd.

T < « f
Wovement , EBL EBT EBR WBL " WBR NBL NBT
Lane Configurations LR T O
[deal Flow (vphpl) 1900 1900 1900 1900
“Total Lost time (s) 40 40 40 40
Lane Util. Factor 100 41.00 100 0.97
Frpb, ped/bikes 100 1.00 1.00 1.00
Fipb, ped/bikes 100 1.00 1.00 1.00
Frt 100 1.00 0.85 1.00
Fit Protected 0,95 1.000 1.00 095
Satd. Flow (prot) 1770 1600 1583 3273 °
' Fit- Permitted 0.95 1.00 1.00 095
Satd. Flow {perm) 1770, 1600 1583 3273 - L g
Volume (vph) 2 1208 42 77 15 131 2 178 2 2 2
Peak-hour factor, PHF 0827 0.92. 092 092 0. 092 092 092 092 092 092
__Adj Flow (vph) - 2 1313 48 84 17 442 2 193 2 2 2
j o © 0 0 © © o0 ©© 0 & 0 0
Lan_e_ caroup '(vph) 2 1313 46 84 1 0 0 144 193 e’ 4 2
Confl. Peds. (#/hr) ‘ S q 1 1
Heavy Vehicles (%) 2% 2% 2% 1% 2% 2% 2%
Turn Type Prot Perm  Prot Split Perm it
Protected Phases. .5 2 1 & 3 3 4 4
Permitted Phases | 2 ; 3 4
Actuated Green, G(s) 13 103.8 1038 114 113! 12,3 123 54
Effective Green, g (s) 1.0 1068 1058 111 12.0 120 81
Actuated g/C Ratio 0.01 071 071 007 0.08 0.08 0.03.
Cledrance Time (s) 37 60 60 87 37 3.7 37
‘Vehicle Extension(8) . 30 30 30 25 25 25 25
Lane Grp Cap (vph) 12 1428 1117 242 142 123 54
vis Ratio Prot 0.00 082 c0.03 0.08
v/s Ratio Perm 0.03
vic Ratio; 0.04
Uniform Delay, d1' B7
Progression Factor 1.25 _
Incremental Delay, 2~ 08 00 06 793 2915
- Delay (s) 67.3 1003 84 666 1929 148.3 360.5
Level of Service E F A E F [= F
Approach Delay (s} 97.1 269.8

SBL SBT SBR

B 4 ¥ 4 F
1900 1900
4.0
.00
1.00
1.00

1800

1900 1900
' 4.0
1.00
1.00
4.00.
1.00
0.95
1775,
0.85
4775

1900
4.0
1.00
0.97
1.00
0.85
1.00
1542

1900
4.0
1.00
1.00
1.00
0.85
1.00
1583
1.00 . 1.00
1542 1817 1583

Flow

2%
Perm

€013
1,57
9.0
4.00.

0.00
0.04:
704
1:.00:

02
70.3

0.17
74.1
0.90

1.16
2211

0.35 1.38
66.0 17.0
1.00

1.01
69.0
1.00

Approach LOS F E | F

Intersection Summary

HCM Average Control Delay

HCM Volume to Capacity ratio’

Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

150.8
1.34.
150 Of‘

103.5%

HCM Level of Service.

Sum of lost time (s)
ICU Level of Service

16.0
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HCM Signalized Intersection Capacity Analy31s Cumu:l'at'i'Ve PM
1: Highway 68 & Hwy 218 _ - 1/26/2007

A2 ey ¥ KN ~ 1 -~ N V<
Movement | EBL EBT EBR WBL "WBT WBR. NBL NBT NBR. SBL SBT SBR
Lane Configurations L ¥ # ¥ 35 B wE % ¥
ideal Flow (vphpl) 1900 1900 4900 4900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 40 40 40 40 40 40 40 40
Lane Util. Factor 1.00 0.95 1.00 095 100 1.00 1.00 097 4.00 1.00
Frpb, ped/bikes. 1.00 1.00 1.00 100 099 100 099 4,00 1.00 1.00
Flpb, ped/bikes 1.00° 1,00 ©1.00 1.00 1:.00 1.00 1,00 100 100 100
Frt 4.00 100 1.00 100 085 1.000 091 400 1.00 0.85
Fit Protected 0.95 1.00 095 1.00 1.00 095 1.00 0.85 ’.l .00 - 1.00
Satd. Flow (prot) 1770 3200 1770 3200 1560 1856 1682 - 3433 1863 1583
Fit Permitted 0.95 .00 095 100 1.00 095 4.00 0:95 1.00 1.00
Satd. Flow (perm) 1770 3200 4770 3200 1560 1656 1682 . 3433 1863 1583
Volume {vph) 592 1080 45 30 1460 567 19 80 42 313 20 228
Peak-hour factor PHF 10;92: 092 092 0.92 082 092 092 092 092 092 092 0092
317 1152 16 33 1587 616 21 33 46 340 22 248
RTOR Re uction {vph) 0 0 0 0 Q 0 o 0o 0 O o 0
Lane Group Flow (vph) 317 1168 0 383 1587 616 210 79 0 340 22 248
Confl. Peds. @#/hr) _ 4 1 1 1 ‘
‘Heavy Vehicles- (%) 2% 2% 2% 2% 2% 2% 9% 2% 2% 2% 2% 2%
Turn Type "~ Prot  Prot  pm¥ov -Split Split _ Perm
- Protécted Phases 5 2 1 6 7 8 8 7 7
‘Permitted Phases 6 | ‘ 7
:Aotuated Green, G (s) 88 421 ' 21 354 526 40 40 v 172 172 472
Effective Green, g(s) 9.0 44.1 23 374 559 42 42 185 185 185
Actuated /C-Ratio 01 052 003 044 066 005 0.5 022 022 022
Clearance Time (s}). 42 80 4.2: ; 53 42 42 - 53 B3 53
Vehicle Extension(s) 25 25 = 30 25 2.0 20 25 25 25
Lane Grp Cap(vph) 187 658 . 48 1408 1098 82 83 746 405 344
vis Ratio Prot c018  0.36 0:02 ¢050. 012 0.01 ¢0.05 010 001
vic.Ratio: 170 0.70 069 1.4 0,58 026 085 048 005 0.72
Uniform Delay, d1 380 156 41.0 7.9 389 403 289 264 309
Progression Factor 100 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00
Incremental Delay, d2 3348 1.3 338 05 06 817 03 00 68
Delay (s) - 372.8 168 74.8 85 395 122 1 292 264 377
Level of Service: F B E A D F C Kl D
-Approach Delay (s) 928 104.7 - 326
Approach LOS F F C
Intersection Summary
HCM Average Control Delay 724 - HCM Level of Service E
HCM Volume to Capacity:ratio 1.08 o ‘ _ '
Actuated Cycle Length (s) 85.1 Sum of lost time (s) - 18.0
Intersection Capacity-Utilization 82.1% ICU Level of Service: E
-Analysis Period (min). 15
¢ Critical Lane Group.

1A2006\G Jobs\050-100\6-087.01\Synchro\6-087.01 Cumulative PM.sy7 - Synchro 6 Report
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HCM Signalized Intersection Capacaty Analysis Cumulative PM
2: Hrghway 68 & York Rd: i _ 142612007

-’—x-:’**{"“\‘\?/*\*l*’-
Movement. EBL EBT  EBR WBL WBT WBR NBL NBT NBR SBL. SBT SBR
- Lane Configurations =~ % + i ¥ 4 bl ® E. L Fd
‘ideal Flow (vphpl) 1900 1900 1900° 1900 1900 1900 1900 1900 1900 1900 1800 1900
Total Lost time (s} 40 40 40 40 40 40 40 40 4.0 4.0
Lane Util. Factor 1,00 1.00 1.00. 1.000 1.00 4.00 1.000 1.00 0.97 1.00
Frt © 1.00 1.00 085 100 100 085 100 0:93 1.00: 1. 0.85
Flt Protected 095 100 1.00 095 100 1.00 095 100 0.95  1.00 1.00
‘Satd. Flow {prot) 1770 1600 1583 1770 1600 1583 1770 1723 3433 1863 1583
Flt Permitted 995 1.00 100 095 100 1.00 095 1.00 0.95 1.00 1.00
Satd. Flow{permy 1770 1600 1583 1770 1600 1583 1770 1723 3433 1863 1583
Volume:(vph). 122 1084 0 12 100 1234 241 7 5 5 4% - 5 230
Peak-hourfactor, PHF ~ 0.92 0.92 092 0:92 092 092 092 092 092 092 092 092
Adj. Fiow {vphj 133 1178 13 11 1341 262 8 5 5 533 5 250
0
0

RTOR Reduction {(vph) 9 o 0 0 0 0 0 0 o 0 0
Lane: Group Fiow (vph) 133 1178 13 11 4341 262 8 10 O 533 5 280
Turn Type Prot ~ Perm Prot - Perm Prot 0 " Prot  Perm
Protected Phases 5 2 1 {5} 3 8 7 4

- Permitted Phases 2 6 . 4
_Actuated Green, G (s) 7.8 1039 1039 16 975 975 08 3% 224 244 244
Effective Green, g(s) 80 1059 1059 16 995 995 1.0 224 246 246
Actuated g/C Ratio  * 0.05 071 071 0.01 067 0867 0.01 045 016 0.16
‘Clearance Time {s), 42 80 60 40 60 60 42 ‘ 40 42 42
Vehicle Extension(s) =~ 45 45 45 30 45 45 45 30 30 35 35
Lane Grp Cap (vph) 95 1136 1124 19 1068 1056 12 37 516 307 261
v/s RatioProt c0.08 0.74 0.01 00.84. 0.00 0:01 c0.16  0.00

vis Ratio Perm 0.01 ' B VA ' <016
vicRatio 140 104 001 058 126 025 067 027 1.03 002 0.96
Uniform Delay, d1 705 216 63 734 248 99 739 T8 83.3. 61.7
Prograssion Factor = 1.00  1.00. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2316 368 00 363 1228 02 1021 39 484 00 438
Delay (S) 3021 584 6.3 109.7 1476 101 176.0 757 ‘ 4.7 521 1057
Level of Service F E A F B F E - F D F
Approach Delay:{s) 82.3
Approach LOS F

Intersection Summary T

HCM Average Control Delay 106.6 HCM Level of Service: F

HCM Volume to Capacity ratio: - 1.20 ' o

Actuated Cycle Length (s) 149.1 Sum of lost time (5) 120

Intersection Capacity-Utilization 102.4% ICU Level of Service G:
- Analysis Period (min) 16.

¢ Critical :vLa,ne Group:

1:\2006\G. Jobs\OSO 100\6-087. O1\Synchro\6 087 01 Cumuiattve PM. sy7 Synchro 6.Report
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HCM Signalized Intersection Capacity AnaIySIs . : -'Cu-mtiiét'i\‘fe PM
3: Highway 68 & Pasadera Dr.. — _ _ 1/261200?

B N i VL N /"‘ ~ l, <
Movement L FBL EBT EBR "'WBL WBT WBR NBL NBT NBR SBL  SBT SBR
Lane Configurations " O+ £ % & F % B 4 7
Ideal Flow (vphpl) 1900 1900 4900 1900 4900 1900 1900° 1900 1900 41900 1800: 1900
Total Lost time (s) 40 4.0 4.0 40 40 40 40 40 4.0
Lane Util, Factor 1,00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Frt: 1.000 1000 085 1.00 41.00 0.85 1.00 0.87 0.85
Fit Protected 085 100 1.00 095 400 1.00 095 .00 1.00
' (prot 1770 1600 1583 1770 1600 1583 1770 1625 1583
FIt Permitted: 0.95 1.000 1.00 0985 %100 100 072 100 071 1.00
Satd. Flow{permy 1770 1600 1583 1770 1600 1583 1346 1625 1331 1583
Volume (vph) 66 1435 78 23 1321 34 8 6 37 44 5 78
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 082 082 082
.Adj. Flow{vph) - 72 1560 85 25 37 93 ‘ 7 40 48 5 85
RTOR Reduction (vph) 0 o 0 0 0 0 0 0 0 0 o 0
Lane Group: Fiow (vph) _ 72 1560 85 25 %436 37 93 47 0 - 0 B3 85
“Turn Type Prot Perm  Prot  Perm Pémm i Perm Perm
Protected Phases 5 2 1 6 8 4:
- Permitted Phases 2 I 8: 8 4 4
Actuated Green, G (s) 53 1105 1105 2.3 1075 1075 148 148 14:8 148
Effective'Green, g (s) 50 1125 1125 2.0 1095 1095 149 .149 149 148
Actiated g/C Ratic - 0.04 080 080 001 077 077 011 0.1 . 0.11 0.1
Clearance Time () - 3.7 60 60 37 80 60 41 4.1 4.1 4:1
Vehicle Extension (8) 30 40 40 30 40 40 30 30 30 30
Lare Grp Cap (vph), 63 1273 1259 = 25 1239 1226 142 171 140 167
v/s Ratio Prot €0.04 ¢0.97 001 D0.90 0.03
v/s Ratio Perm ‘ ' 0.05° ' 0:02 ¢0.07 ; 0.04 0.05
vicRatio 144 123 007 ) 1.46 003 065 027 0.38 051
Uniform Delay, d1 682 145 31 3.7 608 583 589 598
Progression Factor 1.00 1.00 1.00 1.060 1.00 1.00 1.00 ‘ 1.00 1.00°
lncremental Delay, 42 157.6 1086 0.0 4¢ 00 104 08 17 24
Delay {s) 2258 123.1 32 37 M2 591 ,‘ 606 62 2
Level-of Service F F A A E E E E
Approach Delay (s) 1214 67.1 o 61.6
Approach LOS F E

Intersection Summary’ _ .

HCM Average Control Delay 106.5 HCM Level of Service F
HCM Volume to Capacity ratio ar - ‘

Actuated Cycle Length (s) 1414 Sum of lostime (s) 120
Intersection Capacity Utilization: 93.6% . 1CU Level of Service - F
Analysis Periad (min) : 15 ‘

¢ Critical Lane Group

1A2006\G Jobs\050-100\6-087.01\Synchro\6-087.01 Cumulative PM.sy7 ” Synchro 6 Report
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HCM Signalized Intersection Capacit"y Anaiysis. |
4: H;ghway 68 & Laureles Grade Rd.

Cumulative PM
~1126/2007

i
Movement: . EBT

“y

EBR

f"*’""\/"

WBL WBT _NBL NBR

Lane: Conr“guratlons N
Ideal Flow (vphpl) 1900
Total Lost time (s) 4.0
Lane Util. Factor 1.00
Frpb, ped/bikes 1,00
Flpb, ped/bikes: 1,06
Pt 1.00
FIt Protected 1.00
Satd. Flow (prot) 1600
Fit Permitted ' 1.00
Satd. Flow (perm) 1600

19006

4.0
1.00
1,00
1.00

0.85
1:00.

1583
?QO
1583

O+ 5 F
1900 1900 1800. 1900
40 40 40 40
0.97 1.00 1.00 1.00
100 1.00 100 0.98
1.00 100 100 1.00
1,00 1.00 1.00 0.85
0:95 .00 095 1.00
3433 1600 4770 1546
095 4.00 0.95 1.00
3433 1600 1770 1546

Volume (vph) 1338
Peak-hour factor, PHF ~ 0.92
Adj. Flow {vph) - 1454
RTOR Reducfion (vph) 0
Lane‘Group Flow {vph) 1454
Confl. Peds. (#/hr)

Heavy Vehrcfes (%) 2%

178
0.92

193

193

2%

245 1102 276 465
0:.92 092 692 092
266 1188 300 505
266 1198 300 505

1 : 1 1
2% 4% 2% 2%

Turn Type

Protected Phases 2
Permitted Phases .

Actuated Green; G {(s)- ~ 86.0
Effective Green, g (s) 88,0
Actuated g/C Ratio 0.63
Clearance Time (8) 6.0
Vehicle Extension (s} = 2.5

Pem.

86.0
88.0
0.63

6.0

Prot Perm
1 6 8

8:
83 98.0 323 323
8.0 1000 320 320
0.06 071 023 023
37 60 37 37
25 25 30 30

“Lane GrpCap (vph) 1008
v/$ Ratio Prot - c0:91
v/s Ratio Perm
vic Ratio 1.45
Uniform Delay; d1 28.0
Progression Factor ~ 1.00
Incremerital Delay, d2 206.0
Delay (s) 232.0
Level.of Service F
Approach Delay (s) 206.2

Approach LOS F

Intersection Summary’

1.00
0.1

196 1143 405 353
c0.08 075 017 :

¢0.33
136 1.05 074 143
66,0 200 504 540
1000 1.00 1.00 1.00
190 2 402 74 2094

11,1 2562 682 57.3 2634

B

F E E F
- 958 186.6
F F

HCWM Average Confrol Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

106.0%

160.9 'HCM Level of Service

144 o

140.0 Sum of lost time (s).
ICU Level of Service
15 ' '

1\2006\G Jobs\050-10016-087.01\Synch ro\6-087-;01 Cumulative PM.Sy?
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Cumulative PM
1/26/2007

T/*“‘»l*’

HCM Signalized Intersection Capacity Analysis
5: Highway 68 & Corral de Tlerra Rd.

AR P

Movement,

EBL

EBT

WBL.

WBT

WBR

NBL

NBT

SBL

SBR

Lane Configurations . |
ideal Flow (vphpl) 1900
- Total Lost timei(s) 4.0
Lane Util. Factor 1.00
Frt A 1.00
Fit Protected 0.95
Satd. Flow {prot) 1770
Fit Permitted 0.95
Satd. Flow (pefm) 1770

41900

4.0:

4.00
1.00
1,00
1600
1.00
1600

EBR

1500
4.0

1.00

0.85
1,00
1583
1.00
1583

ok

1900

4.0
0:97
1:00:
0.95
3433 1600
0.95
3433

1900

1.00

4.0

1.00

1900

1900

1900

4.0

1.00
1.00
095
1775

095
1775,

NBR

7
1900

4.0
1.00
0.85
1.00
1568
1.00
1568

1900 1¢

kil
1900
4.0
1.00
0.85
1.00
1583
1.00
1583

Voluime (v;ah) 3
Peak-hour factor, PHF  0.92
Adj. Fiow {vph) 3
RTOR Reduction:(vph) 0
Lane Group Flow (vph) 3
Heavy Vehtcles (%) 2%

1572
.02
1709
0

1709
2%

228
0.92
248
0
248

2% .

3011
327

o 0

327
2% .. 2!

154,

092
167

2
0.92
2

0
169
2%:

311 .

0.2
338

0
338

3%

8
0.92
0
7

2%

Turn Type
Protected Phases: 5
Permitted Phases:
Actuated Green, G (s}
Effective' Green, g{s)
Actuated g/C Ratio
Clearance Time (s) 4.0
Vehicle Extension’{s) = 3.0

0.8

" Prot

5

92,6

0.63

80
3.0

Perm

2
926
946
0.63

8.0
3.0

Prot

1 6

5.3
50

Split

'4®i

~ Perin

8
315
315
0.21

4.0

3.0

Perm

2:9
2.9
0.02
4.0
3.0

Lane'GrpCap (vph) 9
v/s Ratio Prot ” 0.00
v/s Ratio Perm

vic Ratio o
Uniform Delay, d1
Progression Factor -
Incremental Delay, d2  20.6
Delay (s) 049
Level of Service F
Approach Delay (s}

Approach LOS

intersection Summary

0:33
74.3
1.00

1009

c1.07

1.69
27.7
1.60

3165
3442

301.9
F

898

0.16
0.25
121

1.00
06

12.7

B.

917.8

O 78'.
843.0 1063

126.2
F F
F

‘ 3731
0.10
¢0.22.

0.45.
51.7
1.00
0.9

52.8

94.9

320

1:03

50.2
1,00
- 56.8

E

31

000
0.23
T72:4.
1 00':

37
763

HCM Average Control Delay
HCM Volume to'Capagity ratia
Actuated Cycle Length (s)

Intersection Capacity Utilization

~ Analysis Period (min}
¢ Critical Lane Group

268.9

1.55.
150.0.
116.6%.

15

HCM Level of Service

Sufn of lost time (s)
ICU Level'of Servite

16.0
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HCM Signalized Intersection Capacity Analysis Cumulative PM
-8: Highway 68 & San Benancio Rd. o  1/26/2007

A_..w(*-k*xt-ﬁ'\ri#’

Movement ... EBL. EBT EBR - WBL WBT WBR NBL NBT NBR SBL SBT ‘SBR:
Lane Configurations. ©~ % &% # WY % 4 q 7
Ideal Flow (vphpl) 49000 1900 1900 1900 1900 1900 :1‘900‘ 41600 1906 1900 1900 1900
Totali'Lo’st‘timef:‘(S) 4.0 4.0 © 40 4.0 4.0 _ 4.0 A0 . 40 40
Lane Util. Factor 100 1.00 1.00 0.97 .00 1.00 4.00 1.00  1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 .00 1.00 087 100 4.00
Flpb, ped/bikes 1,000 1,00 1.00 1.00 .00 1.00 1.00 41.00 1.00
Frt 1,00 100 085 1.00 1.00 \ 1.00° 0.85 1.00 0.85
Fit Protected 0.95 1.00 1.00 095 1.00 0.95 1.00 0.98  1.00
‘Satd. Flow (prot) 1770 1600 1583 3273 1600 : 1777 1538 1817 1583
Flt Permitted 095 100 1.00 095 1.00 095 1.00 098 1.00
Satd. Flow (perm) 1770 1600 1583 3273 1600 CA777. 1539 1817 1583
“Volume:{vph) 3 1758 130 160 1410 @ 2 85 3 123 2 2 3
'Peak~hourfactor PHF 092 0082 0982 092 0O 092 092 092 0982 092 092
Adi. Flow (vph) 3 1909 141 174 92 3 134 2 -2 3
RTORReduction{vphy =~ @ 0 0O o 0 0 0 0 0 0
Lane Group Flow (vph) 3 1909 141 174 0 95 134 o 4 3
© Confl. Péds. (#/hr) 1 1 1 S
HeavyVehicles (%). = 2%, 2% 2% 7% 3% 2% 2% 2% 2% 2% 2%
“Turn Type Prot Perm  Prot Split ~ Perm  Spiit Perm
Protected Phases B 2 1 6 3 3 ' 4 4
Permitted. Phases : : 2 _ ‘ 3 4
Actuated Green, Gi(s) 1.3 100.4 100.4 93 93 54 54
- Effective Green;g(s) 1.0 1024 102.4 8.0 9.0 51 54
Actuated g/C Ratio 001 068 068 0,06 0.08 003 0.03
Cleararice Time (s). 37 80 6.0 37 8.7, 37 37
Vehicle Extens;on () 30 30 30 25 25 25 25
ap (vpl 12 1092 1081 107 92 B2 54
v/s Ratio Prot 0.00 ¢1.19 0.05 N c0:.00
Vs Ratio Perm - 0.09 009 Qoo
vic-Ratio. 025 175 013 089 1.46 006 0.06
Uniform Delay, d1 7441 238 83 700 705 704 704
Progression Factor 111 121 984 1.00 1.00 100 1.00
Incremental Delay, 42 1.0 3370 0.0 52.5 255.6 03
Délay (s) 83.1 3659 7.0 1225 3261 704
Level of Sefvice F F A F F
Approach Delay.(s) 1340.9. 241.6
Approach LOS F

Intersection Summary .
HCM Average Control Delay 2370 HCMLevelof Servicee  F
HCM Volume to Capagcity ratio 1.62 ’
Actuated Cycle Length (s) 150.0 Sum of losttime (s) 20.0
Intersection Capacity ‘Utilization 113.7% ICU Level of Service H
Analysis Period (min) 15 '

¢ Critical Lane Group.

$\2006\G . Jobs\050-100\6-087. 01\Synchro\6-087 01 Cumuiatwe PM sy? Synchro 6 Report
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Cumulative AM - Mitigated
1/26/2007

SN

HCM Signalized Intersection Capacity _Analysféis'-
1: Highway 68 & Hwy 218

AN .{““*&‘\ t

Movement

'EBL

EBT

EBR

WBL

WBT

WBR

NBL

NBT.

NBR

SBL

SBT _SBR

'Lane Configurations
Ideal Flow: (vphpl)
Total Lost time(s)
Lane Util, Factor

Frt

Fit Protected

Saitd. Flow (prot)
Fit Perrviitted

M

1900

4.0
QQ?
1«00
0.95

3433

0.95

3433

L
1900
40

0.95

1,00
100
3200,

1.00
3200

i
1900

4.0
1.00
0.85
1.00

1583 .

1900

40
1.00
1.00
0. 95

1770

0.95
1770

3200

,..3200 :

1900
40
0,95
1.00
1.00

7
1900
4.0
1.00
0:85
1.00
1568

100 1.00

1770

1568

1900
1.00
1,00 -
1:00

1900
4.0
1.00
0,95

70 1863

0.95

1770 1863

1.00

1900

40
1.00
0.85
4.00
1583

1.00.

1583

7

bl
1900

4.0

0.97

1.00

0.95

3433
0.95
3433

1800 1900
40 4.0
1,00 1.00
1.00 085
4.000 .00
1863 1583
1:00 1§Q0
1863 1583

Satd. Flow (perm)
Volime {vph)
Peak-hou ac;tor PHF
Adj. Flow-{vph)

RTOR Reduction {vph)
Lane G_roup\ Flow (vph):
Heavy Vehicles (%)

188

0.82

204
0

204

2%

1266
0.92
1378

0

1376
2%:

3
0.92
14

0

14
2%

18
0.92
20

0

20
2%

. 482
1 0
462

0.92

3%.:

16
0.92

0:92
13

9] O
13
2%

17
2%

12.

29

29
2%,

415.
0.92

451

0
451
2%

276
0.92
27 300
o .
300
2%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (8)
Effective Green, g (s)
Actuated g/C Ratio.
Clearance Time (s)
Vehicle Extension (s)

Prot

5

8.9
7.1
0.09
42
2.5

414
0.54
6.0
25

Perm

2
394

434

0:54

25

Pt

1

0.7
0.9
0:01
42
3.0

pm+ov
5 7
6
47.3

0:67

50f§

5~3
25

Spiit

8 8

24
2'3
0.03
42
20

2.3

42
2.0

0 03

 Perm:

8

21

0,03
42
20

Split

7

141

15.4
0:20
5.3
25

pm+ov

T 5

7

21.0
225

030
42
2.5

14.1
15.4
0.20
5.3
2.5

Lane Grp:Cap {vph)
v/s Ratio Prot
v/s Ratio Perm
vic Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)
Approach.LOS

Intersection Summary

321
0.06

064
‘33.2
4.00

36
36.8

1743
c0.43

0.79
13.8
1.00

24
'16 2

’1;_8;_8

862

0.01

0.02

7.9

1:00.

0.0
8.0
A

21
0.01

;f37 5
1.00
f211[0

-0:21
0:41

€ A

1126
0.08

1.00
0.2
8.0

54
0.01

0.23
36: 0
1.00
12 068
37.3 36.8
D D
435

0:31
361
1.00

56
0.0%1
c0.02

0:60

48

36.4

1. 00;
‘13 8
50.2

D

696

c0:13

065
278

18

297

378
0.01

469
¢0.06
0.43
064
23.2
1.00

0.97
24.5
1.00
01 25,
246 257

c C
28.0

HCM Average Control Delay
‘HCMVoelume to Capacity ratio

Actuated Cycle Length.(s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

o132

0.71:
76.0
66:8%
15

"HCM Level of Service

Sumof lost time {s)
1CU Level of Semvicé

12.0
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HCM Signalized Intersection Capacity Analysis

2: Highway 68 & York Rd.

-Cumulative AM Mtttgated

- 1/26/2007

}

Movement

_EBL

EBT.

"y

;EB’R' ,

PR

WBL.

WBT

_NBL.

NBT

.,*'\p,},qr’

‘NBR

SBL

SBT

SBR

Lane Configurations.
‘Ideal Flow {(vphp)
Total Lost time (s}
Lane Util. Factor

Frt

Flt Protected

‘Satd. Flow (prot}
Flt.Permitted:

Satd. Flow (perm)

1900
4.0
0.97
1.00
0.95°
3433
0.95.
- 3433

e

1900

40
0.95
1.00
.00

3200

1.00

3200

r

1900

40
1.00
0.85
1,00
1583
1.00

15683

%
1900
4.0
1.00
1.00
0.95
1770
0.95
4770

1800
0.95
1.00
1.00
3200
1.00

3200

it
1900
4.0
1.00
0.85
1.00
1583
1.00

1683

3

1900 -

4:0.
1.00
1.00

0.95

1770

0:85

1770;

B

1900
4.0

1.00

0.93

1:00

1737

1,00
1737

1900

il

0.97

1.00:
3433
:0.95.

3433

1900°
40

1900

4.0
1.00
1.00
1.00

1863

1,00

1863

7
1900
4.0
1.00
0.85
1.00
1.00
1568

Volume {vph)
Peak-hour facter, PHF
Adj. Flow (vph)

'RTOR Reduction (vph)
Lane Group Flow.(vph)
Heavy Vehicles (%)

340
0.92

370

370
2%

699

092
760

760
2%

0.92

2%

3

0.82 0.
3
o
2%

564
0.92
613
0
613
2%

13

0.92
14
0
14
2%

10

092

1

o
20

8 252
> 0.92
9 274
0 0

0. 274
2%

0.92

171
0.92
186
0
186
3%

Turn Type

Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective-Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension {s).

Prot

5
10.9
1121

0.13

4.2

45

48:8

50.8 -

0.60
6‘.’ 03

45

Perm

48.8
50.8
0.80

6;‘0

4.5

Prot

27

27
0.03
4.0

3.0

40.4
424
-0.50

8.0 ‘
4.5

- Perm

40.4
424
0:50
6.0
4.5

Prot

3

0.7
0.8
0.01;
42
4.5

5.1
5.1

0.06
40
3.0

Prot

7

10.6

106

0.12
4.0

3.0 .

Perm

4
14.6
14.8
0.17

4.2
35

Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm-
vic Ratio ’
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay {(s)

Level of Service
‘Approach Delay (s)
Approach LOS

intersection Summary

] 3020‘. 1 1

0.83
36.1
1.60

- 13.0

49.1
b

1908
0.24.

040

8.1

1:00
0:2
93

22:3

0.00
0.00
7.0
1.00
0.0
7.0

0.00

0.05 -

40.0

-1.00

0.4
404

56

1592
c0:41

3
3
.00
%
2.4
C:
6
C

788

0.39
0.78

175
1.00
54
230 1387

c

19
0.01

0.74
42.0
1.00
867

F

104
0.01

38.1
1.00
0.8

39 o

80.1

427

€0.08

0.64
35.5
1.00
3.3
38.8
D

272

<012

0.68
33.0
1.00
7.2
402.
D‘l

'HCM Average Control Delay

HCM Volume to Capacity
Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis | Period (min}
¢ Critical Lane Group

ratio

2572

077

85.2.
67.1%:

15

“HCM Level pf Service.

Sum of lost time ($)
ICU Leve! 6f Service:

12.0
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HCM Signalized Intersection Capacity 'Ana’iys_jisz'

3: Highway 68 & Pasadera Dr.

Cumulative AM - Mitigated
112612007

g

Movement EBL.. EBT.

"y

EBR

‘WBL

(‘*‘“**‘\

WBT WBR.

NBL

Tx“\*l«”

NBT NBR SBL. SBT $SBR

Lane Configurations .
Ideal Flow (vphpl) 1900 1900
Total Lost time s} 4.0 4.0
Lane Util. Factor 1.000 0.95
Frpb; ped/bikes 1.00 1.00
Fipb, ped/bikes 1,00 1.00
Ft 1.000 1.00
Fit Protected .95 1.00
Satd. Flow (prot) 1770 3200
Flt Permitted 095 1.00
Satd. Flow (perm) 1770 . 3200 1583

4.0
1.00
1.00
1.00
0.85
1.00

1583

[
1900

1.00 -

¥ M F
1900 1900 1900
40 40 40
100. 0.85 1.00
100 100 0.98
100 100 1.00
100 1.00 085
095 1.00 1.00
1770 3200 1547
095 1.00 1.00
1770: 3200 1547

4.0

1.00
-0.95

1900 1800
1.00
1.00
1:00

1770
0.73
1367

1800
4.0
1.00
1.00
1.00
0.85
1.00
1583

‘ 4
1900 1900
4.0

1.00

1.00

1.00

1.00

0.95

1775

1.00 071 100
1577 4326 1583

1900
4.0
4.00
0:99
1.00
0.86
1.00
1577

Volume (uph) 39 864 56
‘Peak-hour factor, PHF 092 092 092
Adj. Flow (vph) 42 939 61

'RTOR Reduction (vph) 0 0o 0

Lane Group Flow (vph) 42 939 61

Confl. Peds. (#hr)

' 28 1634 55
092 D92 092

64

o -0 0 0
28 1776 60 70
o1 q

_ 0.92
28 1776 60 70

2 37 %2 1 83
082 092 082 05982 082
2 40 35 1 g0
42 0 0 36 90

, 1 1 : ‘

Turn Type Prot Perm
Protected Phases: 5 2

Permitted:Phases ' 2
Actuated Green; G:(s) 26, 602 60.2
Effective Green, g.(s) 23 822 622
Actuated g/C Ratio 0.03 072 072
Clearance Time {s) 37 B0 60
‘Vehicle Exténsion (s) 3.0 40 40

“Prot

Perm Perm

1 6

6 8
9.4
9.5

0.1
44
3.0

2.6
2.3
0.03
37
30

60.2
62.2
6.0
4.0

Perm Perm
4 4
94 94
95 95

041 041

4.1
3.0

9.4,
0. 11

4.1

3.0

Lane Grp:Cap {vph) 47 2314 1145
. ‘v/s Ratio Prot 0. 02 0.29
v/s RatiocPerm
‘vic.Ratio.

Uniform Delay, d1
Progression Factor
 [ncremental Delay, d2
Delay (s) ‘

0.04
0.05
34
1.00
0.0
35

0:41
o

1.00
02

0.89
41.7
1.00
91 2
133 0

L.evel of Service: F A A

Approach Delay (s) 9.9
Approach LOS A

Intersection Summary

47 23

2314 1119
0.02 ¢c0;

151

004
O 05

34
1.00

0:60

| 35.9
1.00 14 1.00
186 00 - 22
60.0 35 381
E A A D

- 008
0.05
0.46

174 175

146’%

3 00106
.25 0.51
35.0 361
1 0& 1.00
25
38. 6

0:24
350
1 oo,
35 7‘

35 9

372 '~37.:8,}

HCM Average Control Delay
' HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization

074
86.0
64.4%

Analysis Period (min) 15 .

¢ Critical Lane Group

11.9

HOM Lavel of Service

Sum of losttime {(s)
iCU E_evel of Serwce

12.0
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HCM Signalized Intersection Capacity Analysis'
4; nghway 68 & Laureies Grade Rd...

Curmnulative AM - Mitigated

1/26/2007

i
Movement .. EBT

¥

EBR

R

WBL WBT NBL NBR

Lane Configurations 44
Ideal Flow: {vphpl) 1800
‘Total Lost time (s) 4.0

Lane Util. Factor 0.95
Frpb, ped/bikes 1.00
Fipb, ped/bikes- 1.00
Frt , : 1.00
Fit Protected 1.00
Satd. Flow {prot) 3200
Flt Permitted 1.00
Satd. Flow {perm‘)" 3200

41900
4.0
1.00
1.00
0:85

100

1583
.00

1583.

&

i s A

1900 1900 1900 1900

40 40 40 4.0
097 095 1.00 1.00
1.00 '1.000 1.00 0.99
1000 1:00. 1.00 1.00
100 100 1.00 085
0.95 100 095 1.00

3433 3200 1770 1573

0.95 1.000 095 +1.00

3433 3200 1770. 1573

Volume (vph) 760

Peak-hourfactor, PHF . 0.92
Adj. Flow {vph) 826
RTOR Reduction (yph) 0
Lane Group Flow (vph). 826
Confl. Peds. (#/hr)

173
082

188

0
188

206 1453 262 802

092 092 092 082
322 1579 285 328
o0 o 0 .0
322 1579 285 328
1 ' 1 4

Turn Type _
Protected Phases: 2
Permitted Phases

Actuated Green, G (s) 224
Effective Green, g (s) 24.4
Actuated g/C Ratio 0.41
Clearanice Time (s) 6.0
‘Vehicle Extension (s) 2.5

Perm

2

24.4
0:41

6.0
25;

“Prat pm#ov

1 6 8 1
8
11.9 380 125 244

116 400 122 238
019 066 020 040

37 60 37 37
25 25 30 25

Lane Grp-Cap (vph) 1297
“Y/s Ratio-Prot 0.26
v/s'Ratio Perm ,
vic.Ratio. 0.64
Uniform Delay, d1 14.3
Progression Factor 1.00
Incremental Delay, d2 0.9
Delay (s} 15.3
- Level of Service B
Approach Delay (s} 14.7
Approach LOS B

Intersection Summary

0.29

124

1.00

0.2
12:3

049 074
218 67
4:.00 1.00

662 2126 359 726

009 049 c0.16 009

0.12.
0.45
13:4
1.00
03
18,7
B

04 14
221 84
104 233

B c

HCM Average Contral Delay

HCM Volume to Capacity rafio

Actuated Cycle Length (s)

Intersection Capacity’ Utilization,

Analysis Period (min)
¢ -Critical Lane Group

“43.8  HCM Level of Service
075

60.2. Sum of losttime (s)

61.4% ICU Level of Service

15
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HCM Signalized lntersectlon Capacity. Analys;s
5. H;_ghway 68 & Corral de Tierra Rd. .

Cumulative AM - Mitigated
?f26/2007 _

Movement

A

EBL

= "y

EBT EBR

b

WBL

— &

WBT WBR 'NBL

T " =

NBT NBR

SBL.

SBT

‘SBR

‘Lane Configurations
Ideal Flow (vphpl)-
Total Lost time (s)
Lane Util. Factor
Frt

Flt Protected

- Satd. Flow (prot)
Fit Permitted
Satd. Flow {perm).

b

1800

4.0
1.00.
1.00
0.95
1770
D.95
ATTO

1900

3200

?900;
4.0
1.00
0.85
1.00
1583
1.00
1583

4:0
095
1.00
1.00

3200
1.00°

bl
1900

4.0
0.97

1.00
0.95
3400
0.95

%
1800
4.0
0.95
1.00
1.00
3200

1900 1900,

3400320

q..
1900
4.0
100
“1.00.
095
1758
0:95
1758.

4.0
1.00
0.85
1.00

1.00
1583

1900

1900

4
1900
4.0
1.00
0.96
1785

0.96
1785

1900

4.0
1.00
0.85
1.00
1583
1.00

1583

Volume (vph)
- Peak-hour factor, PHF

Adj. Flow (vph)

RTOR Reduction {(vph)

Lane Group Flow: (vph)

Heavy Vehicles (%)

B
0.92

0

7

2%

4037

954
0.82

102
0.92
111
a Q
1037 111
2% 2%

169 -
0.82 :
184 ~

0
184

3%

229
0.92
249

3%

2 286
092
2 311

092

0 O
251 311
2% 2%

12
0.92

13

_21%: .

2

2
O

15

8
0.92
9

0

9
2%

Turn Type

Protected Phases
Permitted Phases
~ Actuated Green, G(s)
Effective Green, g:(s).
Actiiated.g/C Ratio
Clearance Time.{(s).
‘fehicle Extension (s)

Prot
&l

0.8
0.8

- 0.01

4.0

~ 30

‘060?

Perm

2

88.4

204

060
6.0

88.4
90.4

Prot

125

122
0.08

3.7
25

Split

‘pMFoV
8 1
8
39.1
026
3T
25

269
26.9
0.18"
4.0
.3- {0

Split

-455:
: 835
4,0
30

- Perim

4.5
45
0.03
40
3.0

Lane Grp.Cap {vph).
‘vis-Ratio Prot

v/s Ratio-Perm

vic Ratio

Uniform Delay, d1
Progression Factor'
Incremental Delay, .d2
Delay (s}

Level of Service
Approach Delay (s}
Approach LOS

Intersection Summary

5

0.00

0.78

74.5
1.00

167.2
2417

E

1929:
032
0.07
0: 12
12,7
1.00

0. 54-
17 5f
1:00
4.4
‘38 B 130
B B
19.4

954

02

277 2

0.05

0.66
66.9
0.87

3.7
61.8.

E

- 315
c0.14

- 455
0,08

0.14.

0.80
1.60
13.%
72.0.

E D
619

0.68

1.00

49,9

39
53.7

o

£0:04

001
019

"71.0

1.00
2.0
73. Oﬁ

HCM Average ‘Control Delay "
HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization.

Analysis Period {min)
¢ Critical Lane Group.

341
0.75
150.0
75.2%:
15,

"HOM Level of Service

Sum of lost fime (8)
ICU Level of Service:

12:0
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HCM Signalized lntersectzon Capac;ty Analysss

Cumiulative AM - Mitigated

112612007

6: Highway 68 & San Benancio Rd.. -

Ay (*—*\*\

Movement: EBL EBT

EBR.

WBL

WBT WBR._ NBL

1

NBT

I R

NBR. SBL SBT SBR,

Lane Confgarattons R
Idéal Flow (vphpl). 1900
Total Lost time (s) 4.0
Lane Util. Factor 1.00
Frpb pedib;kes 1.00
Fipb, pedlbxkes 1.00
Frt 1.00
Fit Protected 0.95
Satd. Flow (prot) 1770
FitPermited ~ 0.95
Satd. Flow (perm) 1770

M f
1900

40
0.95
1.00
1.00
1.00
1.00
3200
1,00
3200

1.00

1900.
4.0

100
1,00
:0:85:
1:00.
1583
1.00.
1583

i
1900
40
097

1.00°

100

1.00

095
3273
0.95
3273

15
1906
4.0
0.95
1,00
1.00
1,00
1.00
3200
1.00
3200

1900 1900

1900
4.0

4.00
1.00
1.00
0.95
1775
0.95

1775

i
1800
4.0.
1.00:
1:00
1 .3_00‘:‘-
0.85
1,00
1583

B |
1900 1900

4.0

1.00

- 1.00

1.00

1.00

0.98

1817

1.00 0.98 1.00
1561 1817 1583

i
1900
1,00
0.99
100
0:85
1.00,
1561

Volume {(wvph) 2
Peak hour factar PHF

1208
0:92  0.92

2 1313 46

Lahe Group Flow (uph) 2 1313

Confl..Peds. (#/hr).
Heavy Vehicles (%). 2%

2% 2%

42.
0:92

o 0 0
46

77
0.92
84
0
84
)

T%

1567 2.
092
142

31

2%

>

0.92
2

0
144

2%

178 2 2 2

0.2 0.92 082

193 2 2 2
s 5 5 &

93 0 4 2
1

2%: 2%:

Turn Type Prot.

Protected Phases 5 2
‘Permitted Phases . o 2
Actuated Green,.G (s) 1.3 97.3 973
Effective Green, g (s) 1.0 993 993
Actuated glC Ratio 001 066 O 66
‘Clearance, Tirvie (s) - 37 60 B0
Vehicle Exterision (s) .~ 30. 3.0

Perm

3.0

Prot'

8.5

0 063'
37 0
25 3

"~ Spit

3

21.4
211
Q, 14
;3.7
25

Perm

Perm

-3 4
21.4 54
241 54
0.14 0.03

3.7 3.7

2.5 2.5

Lane Grp Cap (vph) - 12 2118
vis Ratio Prot ~ ' 0.00 0.41
~ V/s Ratio Perm

. vic Ratio

Uniform Delay, d1
Progressson Factor

1048

0.03
0.04

8.8
1.23

07
741
0.81

062
14.5
0.94
Incremental 54 12 041
Delay(s) _ 657 147 108
Lével of Service E B B
Approach Delay (s) 147

Approach LOS B

Intersection:Summary

185

¢0.03

0.45
685
1.00
1. 3
B9: 8%

75
133
1.00

2.3
15.6

18:2

250
0.08

0:58
60:3
4.00.
2 6"
62: 9“

,]80';1

e 12

220 54

0.00
0.04
704
4.00

0. 2
70 3

0.88
63.2
1,00
29.8
93.0
F

22.9
0.75
150.0
64.3%
15

'HCM Average: Control Delay
'HCM Volume to Capacity ratio
Actuaied"Cycle Length (s)
Intersection Capadity Ufilization
Analysis Period (min)

c Gritii;al Lane Group

HCM:Level of Service

‘Sumof lost time: (s)
ICU Level of Service

16,0
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HCM Signalized Intersection Capacity Anaiysns Cumulative PM "l"\ifiﬁga’ted
1: Highway 68 & Hwy 218 . - ‘ ‘ 1[26/2007

Ay ¢ AN _1_‘ N
Movement " EBL EBT EBR WBL WBT WBR 'NBL NBT 'NBR SBL SBT SBR
Lane Configurations B OM 7 05F # F 0% 4 F W 4 F
Ideal Flow (vphpl) 1000 1900 1900 1900 4900 1900 71900 4900 1900 1900 1900 1900
‘Total Lost time.(s) 40 40 40 40 40 40 40 40 40 40 40 40
Lane Util. Factor 097 095 100 100 095 100 100 100 100 097 4100 100
Frpb, ped/bikes 1,00 100 100 .00 100 099 100 100 098 100 1.00 1.00
Fipb, ped/bikes 100 1.00 100 100 4.00 100 100 1.00- 1.00. 1.00 100 1.00
Frt : , 1000 1.00 085 1.00 100 085 1.00 100 085 100 1.00 0:85
Fit Protected 095 100 100 0985 1.00 100 095 1.000 1.00 095 1.00 1.00
Satd. Flow (prot) 3433 3200 1583 1770° 3200 1567 1770' 1863 1550 3433 1863 1583
Fit Permitted. 095 100 100 095 4100 100 095 1.00 100 095 400 1.00
Satd. Flow (perm} 3433 3200 1583 1770 3200 1567 4770 1883, 1550 3433 1863 1583
Volume (vph). . 292 1060 15 30 1460 567 19 30 42 313 20 228
Peak—hour’facfor PHF 092 092 092 092 092 0982 092 092 082 092 092 092
317 1152 16: 33 1587 616 21 83 46 3400 22 248
R Reduct o o o0 O © 0 0o 0O 0 0O 0 O
Lane Group Flow (vph) 317 1152 16 33 1587 616 21 33 46 340 22, 248
Confl. Peds. @/hn). : 1 1 ‘ 1 1 :
“Turn Type Prot - Perm  Prot  pmtov  Split Perm  Spiit pm+ov
Protected Phases. 52 1 & 7 & & 7T 1 5
Permitted Phiases. ' 2 ) ‘ - 8 S 7
Actuated Green, G(s) 105 606 606 35 536 681 31 31 31 145 145 250
Effective Green, g{s) 10,7 ©26 626 37 556 714 33 33 33 158 158 265
Actuated g/C Ratio 011 062 062 004 055 070 0.03 003 003 016 016 026
Clearance Time (s) 42 60 - 6O 42 60 53 42 42 42 53 53 42
: s) 25 25 25 30 25 25 20 20 20 25 25 25
Lane Grp Cap (vph) 362 1976 977 65 1755 1165 58 61 50 535 200 414
v/s Ratio-Prot ©€0.09 036 D02 D50 008 0:.01 002 c0.10 0.01 006
/s Ratio Perm 0:01 . 0.31 0 es\ T 11
vic Ratio 0.88 0,58 002 051 090 053 036 054 092 064 0.08 0860
Uniform Delay, d1 447 116 75 .480 205 74 480 483 489 401 368 328
Progression Factor 100 1.00 1.000 100 100 4.00 400 1.00 400 1.00 100 1.00
Incremental Delay, d2  20.2 04 00 61 70O 03 14 52 964 22 04 20
Delay (s) 648 120 75 541 275 74 494 535 1453 423 366 348
Level of Service E B A D C A D D F D D c
Approach Delay (s) 232 224 94.9 39.0
Approach LOS c c Foo D

Intersection Summary , o ‘ » .
HCM Average Control Delay = 266~ HCMLevelofSernvice = C
HCM Volume to Capacity ratio 0:85
Actuated Cycle Length (s) ‘ 1014 Sum of lost time (s} - 180
Intersection Capacity Utilization: - T43% ICU Level of Service D
AnaEySIS Penod (mm) 15
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'HCM Signalized Intersection Capacity Analysis

2: nghway 68 & York Rd.

Cumulative PM - Mitigated

_ 112612007

}—r”“yf*"*\"\

Movement EBL

EBT

EBR

‘WBL.

WBT_WBR

NBL

NBT

,ﬂ-\»iqf'

NBR SBL .SBT SBR

:ﬁﬁ.
1900
4.0
0.97
1.00
0.95
3433
0.95
3433

Lane Configurations
‘Ideal Flow (vphpl)
‘Total Lost time (s)
Lane Util. Factor

Frt

"Flt'Protected.

‘Satd. Flow (prot)

Fit Permitted
Satd. Flow {perm).

1900
40

0.95
1.00
1.00
3200
.60
3200

T

1900

4.0
1.00
0.85
1.00

1583

1.00
1583

%
1900
40

1.00
1.00

0:95
1770
0.95
1770

LEL
1900
4:0
0.95
1:00
1.00
3200
1.00
3200

1900
4.0
1.00
0.85
1.00
1583
1,00
1583

1900

4.0

1.00

1.00

0.95

1770
0.95

1770

1900
40

1.00
093
1:00

1723
1.00
1723

1800 1900
40 4.0
1.00 1.00
1.00 0.85
1,00 1.00
1863 1583

095 1.00 1.00
3433 1883 1583

40
0.97
1.00
0.95
3433

Volume{vph) 122
Peak-hour factor, PHF  0.92
Adj. Flow {vph) 138
RTOR Reduction (vph) 0
Lane Group Flow' (vph) 1 33

1084

082

4178.

12
0.92
13

0

13

10

0.92
11
0
1

1234 241
0.82 092
1341 262

0o 0

262

7
0.92

8

OI
- 8

5

0,92
5
-0

490 5 230
082 082 092
533 5 . 250
0. o 0

Tum Type Prot
Protected Phases 5
Permitted Phases:
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratic
Clearance Time (s}

‘Vehicle Extension:(s)

43
4.5
0.06
42
45

1178

5.

43.8.
45.8
0:56°

6;‘0.

‘Perm

2
43.8
458
0.56

6.0

_45

Prot
.

0. 01
40

3.0

1344

6
40.0
42.0
0.51

6.0
45

“Perm

" Prot

3

0.9
0.01
42
45

10

8

29
2.9
0. 04-~
30

533 5 250
Prot - Perm
74
18.0
18.2
0:22
4.2
35

16.2
162
0.20
4.0
3.0

18.2:
0. 22 j

- 189
<0.04

Lane Grp.Cap (vph)
‘v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Deiay‘ d1
Progression:Eactor ‘
Incremental Delay, d2 128
Delay (s} 50.7
Level of Service D
‘Approach Dean (s)

Approach Los

Intersection Summary

0.70
37.9
1.00

1796 '
c0.37

066

12.4

1.00.

1.1

?3 5

17 >

0.01
0.01
79
1.00
00
78

A

888

0.73
404
1.00
103.2

143.6

F

15
0.01

815

017
0.32
115
1.00

0.4
11.9°
c B

20
0.00

0.40
40.1
1.00
211
61.2

E

61

0.01

0.16:

382

1.00
A3
39 4

491

682
c0.16

353

€0.16
202
1.00:

v '36.._8 358.
D Cf D

0.78 ~
31.0
'!OO,

HCM Average Control Dekayv
HCM Volume to. Capacity ratio
Actuated:Cycle Length (s)

Intersection Capacity Utilization:

Analysis Period (min)
¢ ‘Critical Lane Group

B81.6:
B8:2%
1 15;

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

16.0
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HCM Signalized Intersection Capacity AnalySIS Cumulative PM - Mitigated
3 Highway 68 & PasaderaDr. , 1f26/2007

A N ¢+ S « t 2L 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ M £ 5 M F % b 4 7
ideal Flow {(vphpl) 1900 1900 41900 1900 1900 4900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 40 40 40 40 40 40 40 40
Lane Util..Factor 100 095 4.00 100 0985 100 100 100 1,00 1.00
Frt 100 100 085 100 100 085 1.00 0.87 100 085
Fit Protected 095 1.00° 1.00 095 100 100 085 1.00 0.96  1.00
Satd. Flow (prot) 1770 3200 1583 1770 :3200 1583 1770 1625 1782 1583
Fit Permitted 095 100 100 095 100 100 072 100 0.72 1.00
Satd. Flow {perm) 1770 3200 1583 1770 3200 1583 1346 1625 1338 1583
Volume (vph) 66 1435 78 23 34 8 & 3 44 5 T8
Peak-hourfactor, PHF  0.92 092 092 082 092 082 092 092 092 092 092
Adj. Flow (vph) 72 1560 85 25 37 93 7 40 48 5 B85
RTOR Reduction {vph) 0 0 0 0 0 0 0 0 I ) 0
Lane Group Flow (vph) 72 1560 85 25 37 93 47 B 0 53 85
Turn Type . Prot Perm  Prot  Perm Perm Perm. ~ Perm
Protected Phases. 5 2 1 6 8 4
Permitted Phases 2 & 8 .4 . 4
Actuated Green, G (s) 4.3 51:5 515 1.8 490 490 101 101 104 . 104
Effective Green, g (s) 40 535 535 15 510 510 102 102 102 102
Actuated-g/C Ratio 005 069 06§ 002 066 066 013 0.13 0.13 013
Clearance Time (s) 37 6.0 80 3.7 60 B0 41 47 4.1 41
Vehicle Extension (s) 30 40 40 30 40 40 30 30 3.0 30
Lane GrpCap (vph) 92 2218 1097 34 2114, 1046 178 215 177 209
v/s Ratio Prot £0.04 €0.49 0.01 045 0,03 __
v/s Ratio Perm 0.05 ‘ - 0.02 ¢0.07 0.04 0.05
vic Ratio 0.78 070 008 074 068 004 052 0.22 030 041
Uniform Delay; d1 32 74 38 377 81 48 312 299 303 .30.7
Progression Factor 100 1.00 100 100 1.00 4100 400 1.00 1.00 100
Incremental Delay, 2 341 1.1 00 577 10 00 28 05 10 13
Delay (s) " 702 82 38 953 90 46 340 305 | 312 320
Level of Service E A A F A A c C C c
Approach Delay (s) 10.6 10.4 32.8 317
Approach LOS B B c - C

intérsection Summiary: ' ‘

HCM Average Control Delay 12.2 HCM Level of Service - B
HCM Volume to Capacity ratio 0.65 _ S

Actuated Cycle Length (s) 772 Sum of losttime (s) 8.0
intersection Capacity Utilization 64:4% ICU Level of Service C
Analysis Period (min) o 15

¢ Critical Lane Group ’

1\2008\G Jobsi050-10016-087.01\SynchrotMitigations\6-087.01 Cumulative PM-Miti.sy7 Synchro & Report
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HCM Signalized Intersection:Capacity Analysis ‘Cumulative PM - Mitigated

1/26/2007

4; Highway 68 & Laureles Grade Rd.

-y TN

- Movement ~ EBT EBR WBL

WBT

NBL NBR

Lane Configurations ¥ F 5
Ideal Flow (vphpl) 1800: 41900 1900

Total'Losttime(s) =~ . 4.0 4.0 40
Lane Util. Factor 095 1.00 0.97

Frpb, ped/bikes 100 1.00 1.00

Fipb, ped/bikes 100 1.00 1.00

Frt : 1.000 085 1.00

Fit Protected . 1.00 1.00 0.95
Satd. Flow (prot) 3200 1583 3433
Fit Permitted 1.000 1.00 095
.Satd. Flow (perm) 3200 1583 3433

xol
1900
4.0

0.95

1.00
1.00
1.0¢
1.00.
3200 177

1.00
2200

% F
1900 1900
40 4D
1,00 1.00
1.00 099
1.00
0.85
1.00
1569
1.00
1569

Volume {(vph) 1338 178 245
Peak—hour fac{or PHF 092 092 092

RTOR Reduction (vph) 0 o 0
Lane Group Flow (vph) 1454 193 266
- Confl. Peds. (#/hr) 1
Heavy Veh!cles %) . 2% . 2% 2%

1454 193 266

T
0925
1198

P
1198

4%

"465
0.92
505
0
505
1
2%

Tum' Type ' Perm  Prot

Protected Phases 2 1
Permitted Phases 2

Actuated Green, G (s) 387 387 80
Effective Green, g.(s)  40.7 407 7.7
Actuated g/C Ratio 0.52 052 0.10
Clearance Time (s} 80 B0 37

‘Vehicle Extension{s} = 25 25 25

6

504
067

6.0
25

 pmoy

8 1

8

1814 2641
17.8 255
023 0.33
37 371

30 25

Lane Grp-Cap {(vph) 1665 824 338
v/s Ratio Prot c0.45 0.08
‘vis Ratio Perm 012

vic Ratio: 0.87 '0.23 0.79
Uniform Delay, d1 165 102 344
Progression Factor 1.00 100 1.00
Incremental Delay, d2 54 0.1 1141
Delay (s) 21:8 103 455
Level of Service C B D
Approach Deley(s) 205

Approach LOS (o4

Intérsection Summary

2144; '
0:37

0.56

6.8
1.00

0.3

7.1

14.0

403 592
'0';1‘['7‘ <0.08
0.24
0:85
24.6
1.00
11.3
35.9

D

HCM Average Control Delay ' 212

HCM Volume fo Capacxty ratio 0.86

Actuated Cycle Lengthi {(s) 782
Intersection Capacity Utilization 72.6%
Analysis Period (min) 15
¢ Critical Lane Group :

HCM Level of Service c

‘Sum of lost time- (s) 8.0

1GU Level of Service 9]
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HCM Signalized Intérsection Capacity Analysis
5: Highway 68 & Corral de Tierra Rd.

Cumulative PM - "!i?i'itigafed

1/26/2007

Ay - s

Movement ‘EBL

EBT

EBR

WBL WBT WBR NBL

T/*"‘»l«”

NBT

NBR

‘SBL SBT SBR'

Lane Conﬁgaration‘s‘ ' H

1900

4.0
1.00
1.00
0.95
177G
Fit Permitte,d 0.95
Satd. Flow {perm) 4770

Ideal Flow (vphpl):
Total Losttime (s}
Lane Util. Factor
Fri

Flt Protected

1900
4.0
0.95
1.00
1.00
3200
1.00
3200

1900

4:0
1.00

0.85
1.00

1583

1.00
1583

Rk
1900
4:0
D.97
4,00
0.95
3433
0.85
3433

5
1800

4.0
0.95
1.00
1.00

3200
1.00
3200

1900 1900

q

1900

4.0
1.00
1.00
0.95
1775
0.95
1775

Fil
'3900;
4.0
1.00
085
1:00
1568
1.00
1568

1900

19€}~Qi 1900
40 40
1.00 - 1.00
1.00 085
096 1.00
1793 1583
)96 1.00
1583

Volume (vph) 3
Peak-haur factor, PHF ~ 0.92
Adj. Flow (vph) 3
RTOR Reduction (vph) 0
Lane Group Flow {vph) 3
Heavy Veh:cies (%)_ 2%

1572
0.92
1709
0
1709
2%

228
0.92
248
0
248
2%

301
0.92
327

1187
0.92
1290

10
092
1

154

327

2% 2% 2% _

092
0 0 Ee Q
1301 0 Q
2%

2
0.92
2

g
169

2%

311
0.92
338
0
338
3%

6 2 &
> 0.92
7 2 7
O 0 0
53 g 7
2%

Turn Type
Protected Phases 5
Permitted Phases
Actuated Green, G (s)
Effective-Green, g (s)
Actuated g/C Ratio
Clearance Time (s} 4.0
Vehicle Extension (s) 3.0

0.8
0.01

Prot

2

9.2
93.2
062

6.0

3.0

Perm

912
932
0.62
8.0
3.0

Prot

'17 7
17.4
0.12
3.7
2.5

107.8
109.8
0.73
8.0
3.0

- Split:
1 6 8

pmEov

8

'20 "5

: .4;0

3.0

i

8
38.2
0.25
3.7
2.5

- Perm

2.9
0. 02
4.0
3.0

Lane Grp Cap(vph) 9
v/s Ratio Prot 0.00"
v/s Ratio Perm

vic Ratio

Uniform Delay, d1
Progression Factor
::;ncrem'éntai'Deaayi, d2

033
74:3
1.00
208
94.9
Level 0 'enuce F

Approach-_LOS

‘Intersection Summary

1988
c0.53

0:86

231
“1.00

5.1

282

264

984

0.16
025
12.8
1.00

0.6
13.4

'B

2342 '
041

‘398
¢040:
082 0.5
648
102 08
752 80

215

C

079

T 243
0:10°

0.70:

61.8

1.00

70 1

438
£0.08
0.13
Q.77

520

100
7.9

58.9

E

K

0.00
0.23
724
1.00

3.7
76 T

HCM Average Control Delay
HCM Volume to Capacity. ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane.Group

292 -

0.83
150.0

77.3%

15

HOM Level of Service

Sum of lost time (s}
1CU . Level.of Service

12.0

FA2006\G Jobs\oso 100\6 087 01\Synchm\{\fhtigat ons\S 087 01 Cumulatlve PM Miti sy?

Higgins Associates

Synchro 6 Report’
Page



HCM Signalized Intersection Capacity. AnatySIs Cumulative PM - Miti_gatedv
6: Highway 68 & San Benancio Rd. L . 1/26/2007

VO S T T A S
‘Movement EBL EBT EBR 'WBL WBT WBR NBL NBT 'NBR SBL SBT SBR
Lane Configurations L - 4 f 4 F
Ideal Flow (vphpl) 1900 1900 1900 1900° 1900 1900 1900 1900 1900 1900 1900 11900}
Total Lost time (s) 40 40 40 40 40 40 4.0 40 40
Lane Util. Factor- 1.00 095 100 097 095 1,00 *.00 1.00 1.00
Frpb, ped/bikes 100 100 1.00 100 1.00 1,000 0.98 100 1.00
Flipb, ped/bikes 1.00 1,00 1.00 1.00 1.00 1.00  1.00 1.00 1.00
Frt 100 100 0.85 1.00 100 ' 1.00 0.85 1.00 0,85
Fit Protected 95 1.00 100 085 .00 095 1.00 098 1.00
‘Satd. Flow (prot) ' 1770: 3200 1583 3273 :3200 1777 15589 4847 1583
Fit Permitted: 0:95 41.00 100 0985 1.00 0.85 .00 098 1.08
Satd. Flow (perm) 1770 3200 1583 3273 3200 C 4777 41559 1817 1583
Volume (vph) '3 1756 130 160 1410 2 8 3 128 2 2 3
‘Peak-hour factor, PHF® 092 092 092 0982 092 092 0982 092 092 0§82 092 0.92
Adj. Flow (vph) 3 1908 141 174 1533 2 92 3 134 2 2 3
“RTOR Reduction (vph) 0 o .0 0 0 0 0 o 0 o 0O 0
Lane Group Flow(vph) = 8 1909 141 174 1535 0 0 85 134 0. 4. 3
Confl. Peds. (#/hr) 1 . 1 ' 1 1 '
‘Heavy Vehicles: (%) 2% 2% 2% 7% 3% 2% 2% 2% 2% 2% 2% 2%
Turn Type " Prot ‘Perm  Prot Split Perm  Split Perm
Protécted Phases 5 2 1 & 3 3 4 4
Permitted Phases 2 . 3 4
Actuated Green, G (S) 1.3 994 994 138 1120 o 142 142 54 54
Effective Green,g(s) - 1.0 101.4. 1014 136 114.0 13.9 139 B4 54
Actuated g/C Ratio 0.01 0:68 50._68 0.09 0. 76‘ -0, 09/ 0.09" 0 03»» 0.03
* Clearance Time (§) 37 80 8.0 37 60 37 37 37 37
“Vehicfé Extension (8) 3.0 3.0 30 25 30 - : 25 25 25 25
Lane Grp Cap (vph) 12 2‘263 1070 297 2432 65 144 62 54
'v/s Ratio Prot 0.00 -c0.60 c0.05 048 0.05 ¢0.00
vis Ratio Perm - 0.09 : 009 0.00
vic Ratio 025 088 043 059 0.58 093 ' 008 0.08
Uniform Eeiay, d1 744 195 88 655 652 6716 701 704
Progression Factor 1.03 160 142 1.00 1.00 1.00 1.00. 1.00
Incremental Detay, d2 58 32 01 24 - 39 543 03 03
Delay {s) 82,0 344 125 B67.9 692 121.9 705 704
Level of Service: F C B E E F E- E
Approach Delay {s) ‘33.0: 15.5. 100.0 70:4
Approach LOS | c , B F -~ E
Intersection Summary "
HCM Average Control Delay - 204 HCM Level of Service C
HCM Volume to Capacity ratio 0:83 ‘ ‘
Actuated Cycle Length (s) 150.0 Sum of lost time (s} _ 16.0-
Intersection Capacity Utahzation T4.7% ICU Level of Service: D
Analysis:Period (min) 15
¢ Critical Lane Grolip.

Ik \2006\G Jobs\OSO 100\6 087.01 \Synchro\Mmgaﬁons\G—GSY 01 Cumuiative PM it sy? Synchro 6 Report.
Higgins Associates ' Page 1



Appendix |

From Meyer Road Looking North-on San.Benancio Road

From Meyer Road Looking South-on San Benancio Road

Ph'oiographs_ Taken at
HIGGINS ASSOCIATES 6-087:01 Photos. xisShaet1 San Benancio Road/ Meyeér Road Intersection



Appendix J

San Benancio / Meyer Road Intersection
Southbound Approach

LEFT-TURN WARRANTS - MONTEREY-COUNTY

L F
|

\— LEFT-TURN TREATMENT
\  WARRANTED

30 -

25

20 +

10 :f*

ESTIMATED TURNING MOVEMENTS (Peak Hour)

A L 1

N /| - Lo e i Fo 1 4, . i

5,000

¥ ¥ T T T T ¥ ¥ { T

10,000 15,000 20,000

20 YEAR PROJECTED AADT* (Mainline Volume)

Analysis:
Scenarig

¢ Lef Tury
Volume

205
. Maintine

- Volume? |

“Warrant.
Met?

5700

Yes | |

A ‘BackiProjeci PM

24

Adapted from Monterey:County-
Left Tusn Policy, adopted on
February 26, 1980.

*Ndte: The mainfing velume 65,700 vehiclesper 'day'-ié the 2005 annual average daily iraffic:volume on San Benancio Road

Higgins Associates

6-087.01 Left-Tufn Warrant:xs - San:Benancio:and Meyer Road




APPENDIX K
LEVEL OF SERVICE THRESHOLD VOLUMES FOR VARIOUS ROADWAY TYPES
TOTAL DAILY VOLUMES IN BOTH DIRECTIONS (ADT)

- | ROADWAY TYPE | CODE | LOSA | LOSB | LOSC | LOSD | LOSE

10-Lane Freeway 10F | 64,000 99,000| 139, ooo:. 160,000 | 182,000
8-Lane Freeway 8F | 51,000| 79,000| 112,000 136/000| 146,000
' “S-Lan,e FreeWayz_‘ _ _ | . | 6F :"39,’0,\00 59,000 85,;OOQE 102,000 110000
8-Lane EXpres‘sv&ay " 8E | .35000] 54,000 75,000 90,000| 98,000
ls- Lane. Expressway ] sE 28,000 | 42,000 56,000 67,000 74,000 |
|4-Lane Freeway - 4F | 26000| 40,000| 57.000| ®9,000{ 74,000
8-Lane :D_i\zided;;Ar;ter,iai'(W/ left-turn lane) 9 | 40,000| 47,000 | 54,000 61,000] 68,000,
|6-Lane Divided Arterial (w/ leftum lane) | 7 | 32,000| 38,000| 43.000] 49,000| s4000]
4-Lane Expressway _ | 4E | 18,000| 27,000 36,000 45,000 50000 |
4-Lanc Divided Arterial (w/ lefitum fane) | & | 22,000| 25,000| 29.000| 32,500| 35000}
4-Lane Undivided. Artenal (no ieft»turn fane) 4 - | 16,000f 19,000] 22,000} 24,000 27,000
|2-Lane Rural Highway | 2R | 4000| 8000| 12,000 17,000 25000
| 2-Lane Arterial (i left-turn lane) 3| 11,000] 12500| 14,500| 16,000| 18,000
5 Lane Collector . ‘_: | 2 6:000| 7500 |  9¢0,00 10,500| 12,000
2lenelocal .| 1 | 41200 1,600| 4,800 2,000
{1-Lane Freeway Diamond Ramp : 1D _-’ﬁ,-‘OIOO-_ 12,800 14,700| 16,500| 18300 |
'-2 Lane Freeway D;amond Ramp ] 2D f:g;22_,‘0‘002“ 25,600 | 29,400 | 33,000 36,600 ‘
'7‘1»Lane Freeway Loop Ramp 1t | 9,000 10,500| 12,000 13,500| 15,000,
2—Lane Freeway i.oop Ramp | 2L 1?8',"005- 318;‘706 “211,‘300::' *124;0'010.:" A'-'26,;-700.f.
. S— . st .

‘1, The above threshold volumes for prelminary” p?armmg purposes-osfy. B avadabl he résults of detdiled leveliof service analyses will typxclel' have: pnonty overthe
Jevels of service derived: from this table. In"that case this table canbe iised by the-analyst for providing additional considerations for rsconuncndmg ‘the apptoprmtc
general roadway type forthe specrﬁc condition being, analyzcd

2..Ai1 above: facilities assume a 60%/40% peak hour directional: split; -All above faczhtxea assume pedk-hour representing. appronmalcly 10% of the: Average. Dally T; rafﬁc.
»(ADT) except for mainline freeway facilities, which assume peak hour: tepresenting 9% of the Average Daily Traffic (ADT):.

3. Based.on Highway Capacity Manual, “Transportation: Research Board, 2000.

4, Frccmy lhresholds are com,lstent with condmens unil/m g a 95 pcak E1our facto

w;th 2% lrucks and sli ghﬂy over, a‘one~mile; avcrage mtcrchanoe spacmo

A5GIE ratxo)

6. ‘Arterml ihresholds are consistent-with 1hu average’ ‘of Class 1-and Class 2 arterials:with an assumed signal densﬂy of two'signals: per't mile: This assumes a divided arterial.
swith:left:tiiin lanes. Thréshiolds forfour-lane ‘undividéd arterials assuriie approximately twosthirds. the capadity ofia. four-lang divided arterial diie to the. lmpedance in
‘raffic flow resuiting from left-turiling vehicles waiting i the. inside through fane, thus:significantly- reducmg the'capacity of the-toadway:

7. ﬁ'Rm-ai hxghw'tyS are;generally consistent:with the 2000 H:gfzway Capacity Manual:mral highway, assuming 8% trucks, 4% RV’s; 20%, no-passing, and Jevel terrain. The

. -greatest difference is that it assumes a.maximum capacity (upper.end of LOSE).0f 25,000 rather than the 28,000 cateutated. usmg the new ngfmay Capacily. Mamml

8. Two-lasie. collectors: assume approx;mateiy three:fourths of the: capacity-ofra two-lane artérial with left-turn Janes. This is based on the assumption that. Tefttuen
channélization is not provgdud on a.two-lari¢ collector.

9. Local street level of service thresfiolds are based upon “Neighborhood Traffic Related Qualltjl-of—'l;ifc Considerations” which assutmes:a standard suburban neighborhood;
-40-foot roadway width, and 25 mile.per hiour speed limit with normal speed yiolation rates: .

10 Capacities for Dxamond Ramps -and. Loop Ramps may be:slightly higher or.iower than the planning level capacities-indicated above, The 2000 Highway Capacxty:
Marual (2000 HOM) states: that thie capacity of.a-one-lane. diamond to be 2,200 vehicles per hour {yph), and 1,800 vph'for.a'smaif radius loop:ramp. Two-lane freeway
‘ramp-capacities-are estimated in'the 2000 "HCM 10-be’ 4,400vph ‘for a ‘two-lane diamond, and 3 ,200vph- 20 -for a-two-lane:sniall radius 1cop. Varymg ‘intérmediate’
capacmes are provided for incremental .conditions betiween these’ exirenies, Capacities given-fot, each service: Ievel assume the same lével of service for the adjoining
erging roadway as-well.as level of service being determined by volume—to—capacuy andnet atfainablespeed. Level -of service will be confrolied by freeway level of
service if worse than ramp. Mitigations of level of servige. deﬁcxencxes may inclade the addition of a fane on the freeway ramp,’ ihe addition of an auxitiary fane on the:

freeway mainline, the addition of approach: lasies at the ramp junction with the Jocal intersecting street, and/or geometric' modifications to improve the efficiency: of the:
ranip itseif or its termini: The appropriate 1itigation shouid be determined ona. casc-hy—case basis, considering freeway main.litie volumes and weaving, the:extent that
the freeway ranip volume exceeds the above planning thiesholds, and'the level of service of the ramp intersectiorn with the local street.

11. All volumes are-approximate and assume ideal roadway characteristics.

T:2006\G Jobs\050-10016-087.0 1\Appendix K.doc



Appendix L
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Source:

Standard Details:

County of Monterey, Caiifornia

October 1 977 6-087.01 Typical SectiorixisAppendix L



Appendix M

: inélu&ing'Iocaticn,'alignment,‘grade'aﬁﬁAimnﬁﬁvéﬁeﬁﬁsl

§+  HORIZONTAL ALIGNMENT

S 18

such ‘datersection shall be rounded with a cuivé having & radius of mot less than 15

feet. in any case, a.greater curve tadius may be reéquired if streets or alleys

dntersect ;othe¥ than at right angles.

0. TEMPORARY TERMINUS

Streets which are to be exténded and Whose. temporary terminus camnot be.

seen way require g‘témpgraxg_turﬁidg'tixcie. wA‘défe;siBIeveaéemaﬁ; shall ‘be

provided for uniform sidewaik width or to .contain shoulders and slopese The

turning circle shall conform to the requitements of Section 3.45¢ of Ordinance 1713.

‘P, ~ PRIVATE ROAD INTERSECTIONS

A private yvoad inteérsecting with a county roada‘when‘planne&-to-serve

private : road subdivxsiens that provide access to ‘more than

e
<y

when;planned to handle ‘an average daily traffic of 200 vehi

welling units ox

be designed in accordance to the Standard. Street Classiﬁicatid

The centerline cnrve radius of all streets and highWays shall conform to

-hdrizontal-Curvesdshallfbe:as.long aswyzacticalv Use qf‘superelevatad i}

shall be avoided by 1ncreasing the centerl1ne radius ‘whete practlcal. Super=

€levation shaill not exceed 8%.. The runoff length shall prov1&e a.maxhnmn
supexelévdtion runoff rate of 3/ per- ‘Second #t design spead i any travel lane.
Excepi:: in hillside subdivisions where ‘approved on the rt]eﬁtﬁtiw;e. map,; ‘the
usé of compound curves and'reverse,curées shall be held to ‘a minimum, 4s far

as practical; tangents shall be provided between all curves and be not less

Source:

Roadway Design Standards
County of Monterey, California _
October 1977 ' 6-087:01 Typical Section.xisApperidix M




Appendix N

20022

HIGHWAY DESIGN MANUAL

‘February 13, 1995

Topic 205 - Road Connections
and Drweway&

2081 Access Opgn:n'gs on Expressways’

The term access openmg apphe.s i} opemngs
i,thmngh the right-of way line which serve abutling
1and. ‘ownerships whose remgining access Tights
-have been dcquired by the State.

;(1) C'rzzerza Jor Locauorx Io dg§cgnrgge wg:ong

la:ge mvmgs i’ right of way costs in' some
instances, but should be considered with caution
‘because of the possibility that pubhc use might
devélop. ‘Conversion of & prwate ‘openinginte a
public road connection requires the consent of the.
CTC, which cannot:be-committed in advance (see

" ‘Section:3-7 of the Pro_;ect Development. Procedures

Manuai)

;(3) Recessed Openmgs Recessed opemngs ag
shown on Figore 205.1,:are. desivablé at all points
where private access is parmmed and should be
.prevxded ‘whenever they ‘can be .obtained ‘without
;reqmrmg alterations to existing’ adjdcent
improvéments. ‘When recessed: opeunings are
i‘equ:red the opening should be located a
‘minimum distance of 75 feet from the nearest edge
of the traveled way..

(4} Joint Openings. A joint  access opening:
‘serving two or more parcéls of land is. desirable
whenevet feasible.. If:the property ling isinot nor-
‘nial #6 the nght of way line, care should be takén in
désigning the joint, apening so-that both owners are
adeguately. served,.

{5) Surfacing. Al points.of private access should
be surfaced with adequate width and depth of

is shown on Figare 205.1;
requirements for. the minimum private toad

areas: ‘see Index 205 4.

pavement to serve the ‘anticipated traffic., The
surfacing should’ extend from the edge of the
traveled way 1o-the: nght of: way tine,

2052 Private Road Connections.

The minimum private rdad connéction design’
nght dlstance;

connection are:shown on Figure A05.7 (see Index

405:1).

Figure 205.1

Access Openings on
Expressways

e dottdn Gpaalna

NOTES: |
o By widening the expréssway shoulder, deceleration

Tanes may be provxded where Just:ﬁed

© 'Tlns detadl, thhont thq.,rwess. indy be used on

- 205.3 "Urban Dr_iveways

_ These instructions. apply to the design of
driveways' to serve property abutting. on State

ihxghways in cities or where- ur‘ban type devel:

opment-is encountered:

For driveways. on. frontdge roads and in rural
Détails for . driveway

construction are shown on the Standard Plans. For

‘comer sight. dxstance, see Index 405. i(2}(c)

;{I } Correlation with Local Standards. Where thete

is .4 local requirement regulating driveway
‘construction, the higher standard will normally
govern, .

Source:
California Department ¢f Transportation

Highway ’Design Manual, 1995

8-087.01 Typical Section:xisAppendix-N




Appendix O

Freeway Mitigation Reduction in Travel Time Estimations






0L (a3 (44142 0621 am

0’8 A 'LV €°6911 a3

¢POPUNCY aoualayid WA d+8 Wd e

0L €L 99LLL €601} am
0o z's 095, TIoL a3
SP3PUNOY aousiB)id NV d+8 WV oeg

s)insay aWi] [oARI | [BUSHY OIYOUAS

SIXCBIN Aemaaly |0°/80-9\29X3NL0"280-G\001-0G0\SAOr D\S002V:

SILYIDOSSY SNIDDIH

‘0182 0} ,pPapUNOL, BI9M SIoquinu aalebaN °g

‘spodal sishjeue [eUape oJYOUAS Ul
sawnjoA Jnoy sead Wd PUB Y ,108fold + punoifiyoeg, 'sA ,punoibiyoeg, Uo paseq ale joafold Yjim SILI [PARY U] SSEBIIU|.
(o1ydelb payoeje 2as) sajeysy died oI0 | 4O pua }sam o} (dlled 010 0) Juaoe(pe) uonoas auel-y Bunsixe WOl SpuaYXad Juawheg ‘¢
‘(o84 9£€'9) sejw 2°| = Yibus| Juswbeg 'z
*SpPUO0as U] aJe S} [aAel) IV ‘L

:S910N
%L1 Jusosad sloid
bse- F44 982~ ejol
sH €66 s 8y
e A" 61- 99 W 59 S8 AW LS aM
s €96 S AN
8 8 9l 99 yw 59 z8 yaw €5 g3
aw] aun L
foAel] paads JeAg] poeds
(spuooss) (spuooas) (spucoos) -
_d0puio] 21U JOAQ | JOpIUOD BIRUT JSAO . Kemaas4 sue-p pesodoy, ABMUBIH eIy oueT-Z Bulsix
uoisueix3 Aemoald 18lo1d Ym “m”:mmhm _\H,‘“w._w._m 4 8ueT-y pasodold EMUOIH eand BuET-e AUl
thiM BUILL [PABLL Ul SUILL [oABIL Ul uononpay ejewxolddy ;
uononpay 18N aseasou| sjewixosddy ’ ) S3WNJOA JNOH Head SaWINjOA ANOH Head
Wd y09foud + punoibyoegq Wd Bugnsix3
- s 1’02 s L'
gLe- L er4Ad SlE yw L€l ovg Ay 8 oM
sH £°66 S 6°'89
9z- 0 9¢- 99 1y 59 6 yaw Iy 83
sw] ‘ swil
} jeAel, pasds [eABIL. poeds
(spucoss) * (spuooas) (spuooos)

10pII0D BIRUT 18D

uojsuaixy Aemasiy

I out] [onel] Ul
uononpay 18N

JOpLLIOY 81yug JoAO
ysfold ym
awj] |sned] ui
asealou} sjewxolddy

uolsug)xg Aemaai
Uia alul| [aAel | ul
uononpay ajewixolddy

Aemaal4 aue-f pasodoid

AemyBiH [Bany aue-z bupsixg

S3WN|OA INOH Yead
IV 10elold + punoiByoeq

SaWN|OA JNOH Nead
Wy Bupsix3

uolsIAIpang S|jtH eulous / uoAue) sadiey - :owtwano awl] [eAed] uonebin Aemoaiq




odRIDSIX AL ABMasId L07/80-9 - SIIVIDOSSY SNIODIH




Appendix P

Synchro Travel Time Reports






Arterial Level of Sérvi'ce_ ' Background AM Travel Time
- 1124/2007

Arteri'aik Level of Service: EB Highway 68 o

Atterial Flow TRunning.  Signal  Travel Dist Arerial  Arterial
Cross Street Class. Speed  Time  Delay Time(s) . (mi) Speed  LOS
Olmsted Rd. [ - 80 32.0 926 - 1246  0.39 11.3:
Hwy218 I 60 ; 17.1 93.3 1.27 49.0
Ragsdale Dr. z 60 2.4 28.1 0.26 339
York Rd. , i 60 15.2 80.5. 1.09 48.7
Boots Rd. I 80 9.8 114.2. 174 . 548

|

1

l

[

Laureles Grade Rd. 80 210 1014 1.34 476
Corral de Tierra Rd. 80 50.4 154.8 1.74 40.5.
‘San Benancio'Rd. 60 327 64:3 036 203
Total 241.2 7612 8.20 38.8

im0 O 3 m

Arterial Level of Service: WB Highway 68

Arterial Fiow Running  Signal  Travel Dist  Arterial ~ Arterial
Cross Street . . . Class: Speed - Time = Delay  Time(s) . {mi) Speed = LOS
Corralde TierraRd. 1 60 316 1643 1859 0386 = 67
| 60 1044 778 1822 1.74 344
‘ I 60 80.4 99.6 180.0 1.34 26.8
. York Rd. [ 60 1044 1291 2335 1.74 268
Ragsdale Dr. | 60 853 268 92.1 1.09 42.6
Hwy 218 I 80 25.7 29.2 549 026 17.3

I

i

i

PasaderaDr:

Olmsted Rd. 60 762 482 1244 127 367
Josselyn Cyn. Rd. B0 320 143 463 039 303
Totat T 5200 589.3 11093 820 266

oliowmroowm

[:\2006\G Jobs\050-1006-087.01 \Synchro\FreewayiMi_ti\"ﬁ-;087;01 Back AM Travel Time:sy7 Synchro 6 Report
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Arterial Level of Service

Background + Project AM Travel Tlme

1!2412007

Arterial Level of Service: EB Highway 68

Cross Street

Arterial Flow

‘Running
Time:

Signal

Delay

”?Fra\!e] '
Time (5)

Dist

{mi)

Arterial
Speed

Artenal '

i——
[oF
&)

Olmsted Rd,

Hwy 218
Ragsdale Dr.

York Rd.

Boots Rd.

Laureles Grade Rd.
Corral de Tierra
San Bepancio R4,

Rd:

Class  Speed
. 60

60

60

60

60
60
60

320
76.2
257
653
104:4

864
171

2.5
15.2

9.8
21.2
50.5
33.3

1184
93.3

28.2

80.5
114.2
1016

154.9
64.9

039

1.27
0.26
1.09
4.74

1.34

174
0.36.

11.9
49.0
338
48.7

54;8- A
475 -

Total

|
I
|
i
i 60
|
I
|
|

Arterial Level aofseryice: WB Highway 68 _

236.0

756.0

8.20

wimw > B > 03l

Cross Street

Arterial Flow

Class . S’pe‘ed

Runmng:

Time

‘Signal
Delay

‘Travel
Time.{s)

Dist.
_(mi):

Arterial
Speed

- Arterial

LOS

Corral de Tierra Rd.,.
Laureles.Gradée Rd.

Pasadera Dr.
York Rd.
Ragsdale Dr.
Hwy 218
Olmsted Rd:

Josselyn' Cyn: Rd.

&5
60
80
60

60
80

60 -

316

1044
80.4
104:4
653
257
7682
32.0

166.0
79.1
101.2

4314

28.8
29.2
46.5
14.7

197:6
183.5
1816
235.5

036

1.74

1.34.
1.74
1.09
- 0.26

0:39

6.6
341
26.6
26.6
41.7
17.3
37.3
30.4

Total

|

1

1

|

i 60
I

1

1

5200

596.6

8.20

ToOmmwo oW
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Arterial Level of Service - Background PM Travel Time
: 112412007

Arterial Level of Service: EB Highway 68

, Arterial Flow Running  Signal  Travel Dist  Arterial  Arterial
Cross Street - Class . Speed' Time Delay _Time (s) (mi) Speed : LOS
OmstedRd. | . 60 320 - 338 658  .0.39 21.3
Hwy 218 ; 60 76.2 145 907 127 50.4
Ragsdale Dr. ! 60 25.7 0.3 26.0 0.26 36.6
YorkRd. I ‘ 60 653 195 84.8 109 462

- Boots Rd. 1 60 1044 308 1352 1.74 46.3

[
i
|
i

Laureles.Grade Rd. B0 80.4 1218 202.3 1.34. 238
Corral.de Tierra:Rd. B8O 1044 2243 3287 4.74. 194
San Benancxo Rd 60- 316 2042 2358 036 55
Total T 5200 6493  1169.3 8:20 252

oOlmma»ru» ol

Atterial Level of Service: WB Highway 68

__ v Arterial Flow Runfing -Signal  Travel Dist  Arerial  Arterial
Cross Strest Ciass Speed- Time Delay “Time(s) {mi}  Speed
Corral de TierraRd, | 60 316 4682 77.8 0.36 16.8
Laureles Grade Rd. 1 60 1044 370 1414 1.74 443
Pasadera Dr. I 860 80.4 48.9- 128.3 1.34: 37.3
York.Rd. I 60. 104.4 113.9 2183 4.74: 28.7
Ragsdale Dr. i - 606 65.3 16.3 81.6 1.09 48.1.
" ,
I
|
]

[y
Q
€7}

Hwy 218 60. 25.7 483 720 026 13.2
Olmsted Rd.. 60 762 3.8 4180 127 10.9
Josselyn Cyn. Rd B80: 32.0 104.6 1366 0.39, 10.3
Total o 520.0 755.0 1275.0 - 820 231

Ol > O w3 ml
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Arterial Level of Service

Background + Project PM Travel Time

1124/2007

Arterial Level of Service; EB Highway 68

Cross Strest

Arterial
Class

Flow

‘Spe‘ed

Running
Time

Signal
Delay

Travel
Time. (;’s}-.

Dist

{mi).

Arterial
Speed

Arterial
LOS -

Olimsted Rd.

Hwy 218
Ragsdale Dr:

York Rd.

Boots Rd.

Laureles Grade Rd.
Corral de Tierra Rd..

San Ben‘anqio»Rd., _

60
60
60
60

. 60

60
60

60

. 320
76:2:
25.7
65.3

104.4

389

145
0.3

197

31.4
123.5
226.4
203.0

709

907
280
85.0.
1358
203.9
330:8:
2348

- 0.39

127
0.26
1.09
1.74

1.34
174
0.36

. 198
504
36.6
46.1
4861
23.7
18.9
56

Total

I
1
I
}
]
{
H
{
i

| Arterial Level :c'if Service: WBH;ghwayEsB -

B57.7

777

'8.20

251

S olmmo> R wmem

Cross Street.

- Arterial

Class

Flow
Speéd

Running

~ Signal

Delay

Travel
Tife (s)

Dist
(i)

Arterial - Arterial

Corral de Tierra Rd.
Laureles Grade Rd.
Pasadera Dr.

York Rd.

Ragsdale Dr.
Hwy218
Olmsted Rd.

Josselyn Cyn. Rd:

60
60
60
60
60
60
60
50

Time

£

472
37.6
494

114.7
14.8

468

351.2
110.6

788
1420
128.8

0.36
1.74
1.34

1.74

1.09
0.26
1.27
0.39

Speed  1OS
ced L0
44.1
372
.28:6
480
134
1t
9.9

m

“Total

|
I
|
I
i
i
I
I

820

GOlimmmEO D>

228
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