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County of San Luis Obispo Preface
Los Osos Wastewater Proposed Project Expanded Traffic and Circulation Analysis

PREFACE

This Expanded Traffic and Circulation Analysis corresponds to Section 5.8, Traffic and Circulation,
of the Los Osos Wastewater Proposed Project Draft EIR. For readability and reference, the
numbering system for headings and page numbers in the following environmental analysis uses the
same section number as that used in the Draft EIR.

This Expanded Traffic and Circulation Analysis of the Los Osos Wastewater Proposed Project Draft
EIR is a summary of a compendium of knowledge regarding traffic and circulation issues statewide,
as well as those issues applicable to San Luis Obispo County and specifically Los Osos. Since the
body of knowledge is considerable and contained in numerous appendices, it would be difficult to
present it entirely in this document and in a manner that is easily understood by the reader. In order
to aid the reader in locating background information, this section is formatted to facilitate the retrieval
of appended information by presenting the reader with references that address the issue at hand.

Michael Brandman Associates v
H:\Client (PN-JN)\0224\02240002\DEIR\2 Exp Analysis\02240002_Expanded Sec05-08 Traffic.doc






County of San Luis Obispo
Los Osos Wastewater Proposed Project Expanded Traffic and Circulation Analysis

5.8 - TRAFFIC AND CIRCULATION

5.8.1 - Introduction

This section provides a summary of the analysis contained within the Traffic Study prepared for the
Los Osos Wastewater Project (LOWWP) by Associated Transportation Engineers in October 2008.
The Traffic Study evaluates the potential traffic impacts of the LOWWP on existing and future traffic
operations in Los Osos. The study methodology is consistent with the California Department of
Transportation (Caltrans) and County of San Luis Obispo. This section provides information
regarding existing and future traffic conditions within the LOWWP study-area and recommends
mitigations where necessary. Two evaluations are presented for the LOWWP. Potential impacts
related to "on-going" operations after the project is built are assessed based on the traffic that would
be generated by employee and maintenance vehicle trips required to operate and maintain the system.
Potential impacts related to construction of the project are also assessed. The following is a list of
information reviewed in preparation of this section.

1. Los Osos Wastewater Treatment Proposed Project, San Luis Obispo County, California —
Traffic and Circulation Study. October 7, 2008. Associated Transportation Engineers. This
information is located in Appendix J-2 of the Draft EIR appendices.

2. Estero Area Plan. November 2002. San Luis Obispo County Department of Planning and
Building. This document is not contained in the EIR appendices, but is instead available for
review at the San Luis Obispo County Department of Planning and Building. Pursuant to
CEQA Guidelines Section 15150, this document is hereby incorporated by reference.

3. San Luis Obispo County General Plan. Transportation Plan. June 1979. San Luis Obispo
County Department of Planning and Building. This document is not contained in the EIR
appendices, but is instead available for review at the San Luis Obispo County Department of
Planning and Building. Pursuant to CEQA Guidelines Section 15150, this document is
hereby incorporated by reference.

5.8.2 - Environmental Setting
Methodology
The Traffic Study, prepared for the Los Osos Wastewater Project, utilizes existing traffic counts,

published average daily traffic (ADT) volumes, and data from San Luis Obispo County Department
of Public Works.

Performance Measures and Standards

A level of service (LOS) designation is the generally accepted measure utilized for determining the
quality of operation of either a roadway segment or intersection. There are six LOS categories
ranging from LOS A, free flowing traffic to LOS F, bumper-to-bumper traffic. The volume to
capacity ratio (V/C) measures the percentage of actual traffic volume on a roadway compared to the

Michael Brandman Associates 5.8-1
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total traffic capacity of that roadway and also corresponds with LOS designations. EXxisting peak
hour volumes were counted in September 2008 for this study.

Table 5.8-1 and Table 5.8-2 below identify LOS criteria for both unsignalized and signalized
intersections and Table 5.8-3 identifies LOS criteria for roadway segments. As shown in Table 5.8-1,
performance criteria are determined in relation to the average control delay at an unsignalized
intersection expressed in the average vehicle delay in seconds per vehicle (sec/veh), which
corresponds to a specific LOS. Each constrained movement has a level of service rating, and there is
an overall level of service rating for unsignalized intersection. As shown in Table 5.8-2, performance
at signalized intersections is determined by calculating the vehicle/capacity (v/c) ratio, that is
translated into a sec/veh peak hour delay that ultimately corresponds to a specified LOS. In
particular, a v/c ratio refers to the total volume of traffic on a roadway in relation to the designated
capacity that a roadway may accommodate based upon the roadway design. Lastly, as shown in
Table 5.8-3, the LOS for roadway segments is determined by the v/c ratio.

Table 5.8-1: Signalized Intersection Level of Service Definitions

LOS Delay V/C/ Ratio Definition

A <10.0 <0.60 Progression is extremely favorable. Most vehicles
arrive during the green phase. Many vehicles do not
stop at all.

B 10.1-20.0 0.61-0.70 Good progression, short cycle lengths, or both. More
vehicles stop than with LOS A, causing higher levels
of delay.

C 20.1-35.0 0.71-0.80 Only fair progression, longer cycle lengths, or both,

result in higher cycle lengths. Cycle lengths may fail
to serve queued vehicles, and overflow occurs.
Number of vehicles stopped is significant, though
many still pass through intersections without stopping.

D 35.1-55.0 0.81-0.90 Congestion becomes more noticeable. Unfavorable
progression, longer cycle lengths and high v/c ratios
result in longer delays. Many vehicles stop, and the
proportion of vehicles not stopping declines.
Individual cycle failures are noticeable.

E 55.1-280.0 0.91-1.00 High delay values indicate poor progression, long
cycle lengths and high v/c ratios. Individual cycle
failures are frequent.

F > 80.0 >1.00 Considered unacceptable for most drivers, this level
occurs when arrival flow rates exceed the capacity of
lane groups, resulting in many individual cycle
failures. Poor progression and long cycle lengths may
also contribute to high delay levels.

Source: Associated Transportation Engineers, November 2008
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Table 5.8-2: Unsignalized Intersection Level of Service Definitions

LOS Control Delay Seconds per Vehicle
<10.0

10.1-15.0

151-25.0

25.1-35.0

35.1-50.0

F >50.0

Source: Associated Transportation Engineers, November 2008.

m O O m| >

Table 5.8-3: Level of Service for Roadway Segments

LOS V/C/ Ratio
<0.60
0.61-0.70
0.71-0.80
0.81-0.90
0.91-1.00

F >1.00

Source: Associated Transportation Engineers, November 2008.

m OO0 w|>

Street Network

The Los Osos area is served by a street network composed of arterial streets, collector streets, and
local streets. Exhibit 5.8-1 shows the traffic study area by illustrating the streets and intersections that
are evaluated. The study area streets and intersections were selected based on their potential to
accommodate a substantial amount of the projected project traffic volumes. The following provides a
brief discussion of the street network.

Los Osos Valley Road - is a two-lane principal arterial that traverses the agricultural lands between
Los Osos and the City of San Luis Obispo. Within the community of Los Osos the roadway widens to
four lanes between Lariat Drive and Bush Drive. A combination of two-way left-turn lanes and left-
turn pockets are provided along Los Osos Valley Road within the community. LOVR would provide
access to the Proposed Project sites.

South Bay Boulevard - is a two-lane principal arterial that connects the community of Los Osos with
the City of Morro Bay to the north. The LOVR/South Bay Boulevard intersection is controlled by a
traffic signal.

Michael Brandman Associates 5.8-3
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Turri Road - is a two-lane rural roadway that extends north of LOVR and westerly to its connection
to South Bay Boulevard. Turri Road would provide access to the Tonini sprayfield site on the west
side of the roadway. Turri Road is controlled by stop-signs at the LOVR and South Bay Boulevard
intersections and is located outside of the Urban Reserve Line.

Broderson Avenue - is a two-lane collector street that extends south of LOVR. Broderson Avenue
serves the adjacent residential neighborhood and becomes a dirt road south of Highland Drive.
Broderson Avenue would provide access to the proposed leachfield disposal site. Broderson Avenue
is controlled by a stop-sign at the LOVR intersection.

9th Street - is a north-south two-lane collector street that extends between Santa Ysabel Avenue on
the north and LOVR on the south. The roadway continues as Bayview Heights Drive south of LOVR.
The LOVR/9th Street intersection is signalized.

10th Street - is a north-south two-lane collector street that extends between Santa Ysabel Avenue on
the north and LOVR on the south. The LOVR/10th Street intersection is signalized.

Roadway Operations

Existing ADT volumes were obtained from the San Luis Obispo County Department of Public
Works. Table 5.8-4 shows the existing ADT volumes and the capacities for the study area roadway
segments. Roadway capacities were derived from the Estero Area Plan prepared by San Luis Obispo
County. As shown, the existing traffic volumes are within the design capacities of the area roadways.

Table 5.8-4: Existing Roadway Operations

Roadway Segment Classification Capacity Existing ADT LOS
Broderson Avenue s/o 2-Lane Local 14,400 ADT 800 ADT A
LOVR
LOVR e/o Broderson 2-Lane Arterial 18,000 ADT 12,100 ADT B
Road
LOVR w/o South Bay 4-Lane Arterial 35,900 ADT 16,300 ADT A
Boulevard
LOVR e/o South Bay 4-Lane Arterial 35,900 ADT 17,100 ADT A
Boulevard
Turri Road n/o LOVR 2-Lane Local 14,400 ADT 400 ADT A

Source: Associated Transportation Engineers, November 2008.
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Intersection Operations

Because traffic flow on street networks is most constrained at intersections, detailed traffic flow
analyses focus on the operating conditions of critical intersections during peak travel periods. “Levels
of Service” (LOS) A through F are used to rate operations, with LOS A indicating free flow
operations and LOS F indicating congested operations. San Luis Obispo County considers LOS D as
the minimum acceptable operating standard for the planning area within the Urban Reserve Line.
Therefore, levels of service LOS A, B, C, and D are acceptable and levels of service LOS E and F are
not acceptable. The County considers LOS C as the minimum acceptable operating standard for rural
areas and therefore LOS A, B and C are acceptable and LOS D, E and F are not acceptable. As
shown in Table 5.8-5 the existing intersection operations are within the design capacities of the area
intersections.

Levels of service were calculated for the study-area intersections using the methodology outlined in
the Highway Capacity Manual (HCM). The County's LOS D standard applies to the overall average
delay per vehicle at signalized intersections, as well as to each of the constrained movements at
unsignalized intersections for urban areas, while the County’s standard of LOS C applies to rural
areas.

Except for the Los Osos Valley Road (LOVR)/Turri Road intersection, all of the study area
intersections are located within the urban area (within the Urban Reserve Line). The intersection of
LOVR/Turri Road is located within the rural area because it is located east of the Urban Reserve
Line.

Table 5.8-5: Existing Intersection Operations

. LOS
Intersection Control
A.M Peak Hour P.M. Peak Hour
LOVR/Broderson Avenue
Westbound Los Osos Valley Stop Sian LOS A LOS A
Northbound Broderson P19 LOS B LOS A
Overall LOS LOS B LOS A
LOVR/9" Street Signal LOS B LOS A
LOVR/10™ Street Signal LOS A LOS B
LOVR/South Bay Boulevard Signal LOSC LOSC
LOVR/ Turri Road
Eastbound Los Osos Valley Stop Sian LOS A LOSB
Southbound Turri P19 LOS C LOS C
Overall LOS LOSC LOSC

Source: Associated Transportation Engineers, November 2008.
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5.8.3 - Regulatory Setting

Based on a review of the County of San Luis Obispo General Plan, there are one goal and one policy
that address traffic and transportation related issues. The one goal and one policy relevant to the
project are presented below.

San Luis Obispo Regional Transportation Plan

Transportation Plan Goals and Policies

The goals and policies for the County Transportation Plan were taken from the Regional
Transportation Plan. The following goals and policies were found to be applicable to Proposed
Projects 1 through 4:

Bikeway Element:
The goal of this element is to serve as a guide to governmental agencies and private developers, to
meet the following cyclist goal:

4. To increase the efficiency of facilities for the cyclist, as well as to lessen or eliminate the
cyclist’s conflict with the motorists for the use of the streets and highways of the County.

The applicable policy established in the Circulation Element of the Estero Area Plan is listed below:

B2 Maintain Los Osos Valley Road east of the urban reserve line as a two-lane highway with
operational improvements.

5.8.4 - Thresholds of Significance

According to the CEQA Guidelines’ Appendix G Environmental Checklist, to determine whether
transportation and traffic impacts are significant environmental effects, the following questions are
analyzed and evaluated. Would the Proposed Project:

a.) Cause an increase in traffic, which is substantial in relation to the existing traffic load and
capacity of the street system, either individually or cumulatively, exceed a level of service
standard established by the county congestion management agency for designated roads or
highways?

b.) Result in a change in air traffic patterns, including either an increase in traffic levels or a
change in location that results in substantial safety risks?

c.) Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm equipment)?

d.) Result in inadequate emergency access?

e.) Result in inadequate parking capacity?

5.8-8 Michael Brandman Associates
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Other Thresholds

For the purpose of the Proposed Project, the following threshold has been added. To evaluate the
Proposed Project’s consistency with applicable goals, policies, and regulations related to traffic and
circulation:

f.) Would the Proposed Project conflict with local goals and policies related to traffic and
transportation?

The County of San Luis Obispo uses a performance standard to determine whether the projected
traffic generation is substantial and therefore significant. A significant traffic impact occurs when the
level of service (LOS) at roadways and intersections is at LOS D or worse for areas within the urban
reserve line. This standard is a decrease of a level of service to LOS D or worse at roadways and
intersections. A significant traffic impact occurs when the level of service at roadways and
intersections is at LOS E or worse for urban areas and LOS D or worse for rural areas.

5.8.5 - Analysis

This section analyzes Proposed Projects 1 through 4. The analysis includes a discussion of Proposed
Project- specific and cumulative impacts, provides mitigation measures where required, and
concludes with a determination of level of significance after mitigation.

Traffic Increase and Level of Service Standards

5.8-A: The project could cause an increase in traffic, which is substantial in relation to the
existing traffic load and capacity of the street system or either individually or
cumulatively exceed a level of service standard established by the county
congestion management agency for designated roads or highways.

Project-Specific Impact Analysis

Proposed Project 1

Short-term Construction Impacts

The street network in the community of Los Osos currently operates at LOS C or better. The
construction activities associated with Proposed Project 1 would be located throughout the entire
community. Construction of the collection system, and facilities at the treatment plant site and
disposal site, would generate additional traffic on the roadways and intersections within the
community of Los Osos. Construction activities would be temporary, lasting 16-24 months
throughout the community but construction activities at any specific location along the collection
system may be a few weeks. The construction activities at the treatment plant and disposal sites
could extend up to 16 to 24 months. Trips generated by the construction activities include employees
traveling to and from the construction sites and material/equipment deliveries. Employee trips would
typically occur during the A.M. and P.M. peak hour periods and generate approximately 286 average
daily trips (ADT), while equipment and material deliveries would occur throughout the entire day
with a total of approximately 289 ADT. These construction activities would result in temporary lane

Michael Brandman Associates 5.8-9
H:\Client (PN-JN)\0224\02240002\DEIR\2 Exp Analysis\02240002_Expanded Sec05-08 Traffic.doc



County of San Luis Obispo
Expanded Traffic and Circulation Analysis Los Osos Wastewater Proposed Project

closures and limited access to residences and businesses that may cause short-term significant impacts
on the existing capacity of the roadways and intersections.

Long-term Operational Impacts

Trip generation estimates were developed for Proposed Project 1 based on the number of employees
and their commute trips plus the trips associated with operations and maintenance of the proposed
facilities (maintenance trips, material delivery trips, product delivery trips, etc.). Proposed Project 1
is forecasted to generate approximately 58 average daily trips in the long-term, with approximately 15
trips occurring during the A.M. Peak Hour and approximately 15 trips occurring during the P.M. peak
hour.

Traffic generated by Proposed Project 1 was distributed onto the study-area street network based on
the location of the proposed facilities, consideration of the most logical travel routes to/from the
Proposed Project site, and existing traffic patterns. The majority of trip distribution would occur
within the community of Los Osos (60 percent) with the remaining distributions occurring along
South Bay Boulevard north of the community of Los Osos (15 percent) and LOVR east of the
community of Los Osos (25 percent).

Table 5.8-6 lists the Existing plus Proposed Project 1 roadway volumes and identifies the impacts of
the traffic additions based on County standards.

Table 5.8-6: Existing plus Proposed Project 1 Roadway Operations

Average Daily Traffic

Roadway Segment Proposed Exilsutisng S:%niggf}?nt
Existing Project = P Capacity LOS pact:
roposed
Added .
Project
Broderson s/o LOVR 800 ADT 0 ADT 800 14,400 ADT A No
ADT
LOVR e/o Broderson 12,100 ADT | 24 ADT 12,124 18,000 ADT B No
Rd ADT
LOVR w/o South Bay | 16,300 ADT | 24 ADT 16,324 35,900 ADT A No
Bilvd ADT
LOVR e/o South Bay 17,100 ADT | 44 ADT 17,144 35,900 ADT A No
Bilvd ADT
Turri Road nfo LOVR 400 ADT 0 ADT 400 14,400 ADT A No
ADT

Source: Associated Transportation Engineers, November 2008.

The data presented in Table 5.8-6 show that Existing plus Proposed Project 1 volume forecasts are
within the design capacities of the area roadways and these roadways would operate at LOS B or
better. Proposed Project 1 roadway impacts would be less than significant based on County standards.

5.8-10 Michael Brandman Associates
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In addition to roadways, intersections were evaluated. Table 5.8-7 shows the Existing plus Proposed
Project 1 level of service forecasts for study area intersections and identifies the significance of
Proposed Project-added traffic based on County standards. As shown in Table 5.8-7, the study area
intersection would operate at LOS C or better after the addition of project traffic. Therefore,
implementation of Proposed Project 1 would result in less than significant impacts on study area
intersections based on County standards.

Table 5.8-7: Existing plus Proposed Project 1 Intersection Operations

Intersection Control Delay /LOS S:gnifictint
A.M. Peak P.M. Peak mpact:
LOVR/Broderson Avenue No
Westbound LOVR Ston Sian LOS A LOS A
Northbound Broderson P19 LOS B LOS B
Overall LOS LOS B LOS A
LOVR/9th Street Signal LOSB LOS A No
LOVR/10th Street Signal LOS A LOS B No
LOVR/South Bay Boulevard Signal LOSC LOSC No
LOVR/Turri Road No
Eastbound LOVR Stop Sian LOS A LOS B
Southbound Turri P19 LOS C LOS C
Overall LOS LOS C LOSC

Source: Associated Transportation Engineers, November 2008.

Proposed Project 2

Short-term Construction Impacts

Construction of Proposed Project 2 would result in similar impacts as those discussed under Proposed
Project 1. Employee trips would typically occur during the A.M. and P.M. peak hour periods and
generate approximately 222 ADT, while equipment and material deliveries would occur throughout
the entire day with a total of approximately 225 ADT. Similar to Proposed Project 1, the additional
short-term daily trips generated by construction under Proposed Project 2 would result in temporary
lane closures and limited access to residences and businesses that may cause short-term significant
impacts on the existing capacity of the roadways and intersections.

Long-term Operational Impacts
Trip generation estimates were developed for Proposed Project 2 based on the number of employees

and their commute trips plus the trips associated with operations and maintenance of the proposed
facilities (maintenance trips, material delivery trips, product delivery trips, etc.). Proposed Project 2
is forecasted to generate approximately 52 average daily trips in the long-term, with approximately 14
trips occurring during the A.M. Peak Hour and approximately 14 trips occurring during the P.M. peak
hour.

Traffic generation would result in the same impacts as those discussed under Proposed Project 1.

Michael Brandman Associates 5.8-11
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Table 5.8-8 lists the Existing plus Proposed Project 2 roadway volumes and identifies the impacts of
the traffic additions based on County standards.

Table 5.8-8: Existing plus Proposed Project 2 Roadway Operations

Average Daily Traffic

Roadway Segment Proposed ExilsJiSng S:?nniggf})nt
Existing Project Prc? osed Capacity LOS pact:
Added P
Project
Broderson s/o LOVR 800 ADT 0ADT 800 ADT | 14,400 ADT A No
LOVR e/o Broderson 12,100 ADT | 21 ADT 12,121 18,000 ADT B No
Rd ADT
LOVR w/o South Bay | 16,300 ADT | 21 ADT 16,321 35,900 ADT A No
Blvd ADT
LOVR e/o South Bay 17,100 ADT | 39 ADT 17,139 35,900 ADT A No
Blvd ADT
Turri Road n/o LOVR 400 ADT 0 ADT 400 ADT | 14,400 ADT A No

Source: Associated Transportation Engineers, November 2008.

The data presented in Table 5.8-8 show that Existing plus Proposed Project 2 volume forecasts are
within the design capacities of the area roadways and these roadways operate at LOS B or better.
Proposed Project 2 roadway impacts would be less than significant based on County standards.

In addition to roadways, intersections were evaluated. Table 5.8-9 shows the Existing plus Proposed
Project 2 level of service forecasts for study area intersections and identifies the significance of
Proposed Project-added traffic based on County standards. As shown in Table 5.8-9, the study area
intersections would operate at LOS C or better after the addition of project traffic. Therefore,
implementation of Proposed Project 2 would result in less than significant impacts on study area
intersections based on County standards.

Table 5.8-9: Existing plus Proposed Project 2 Intersection Operations

Intersection Control Delay /LOS S:gnificgnt
A.M. Peak P.M. Peak mpact:

LOVR/Broderson Avenue No
Westbound LOVR Stop Sian LOS A LOS A
Northbound Broderson pIg LOS B LOS B
Overall LOS LOS B LOS A

LOVR/9th Street Signal LOSB LOS A No

LOVR/10th Street Signal LOS A LOS B No

LOVR/South Bay Boulevard Signal LOSC LOSC No
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Table 5.8-9 (Cont.): Existing plus Proposed Project 2 Intersection Operations

Intersection Control Delay /LOS S'gmflcint
A.M. Peak P.M. Peak LR
LOVR/Turri Road No
Eastbound LOVR Stop Sian LOS A LOSB
Southbound Turri Plg LOSC LOSC
Overall LOS LOSC LOSC

Source: Associated Transportation Engineers, November 2008.

Proposed Project 3
Short-term Construction Impacts
Construction of Proposed Project 3 would result in similar impacts as those discussed under Proposed

Project 1. Employee trips would typically occur during the A.M. and P.M. peak hour periods and
generate approximately 222 ADT, while equipment and material deliveries would occur throughout
the entire day with a total of approximately 225 ADT. Similar to Proposed Project 1, the additional
short-term daily trips generated by construction under Proposed Project 3 would result in temporary
lane closures and limited access to residences and businesses that may cause short-term significant
impacts on the existing capacity of the roadways and intersections.

Long-term Operational Impacts
Trip generation of Proposed Project 3 would result in the same impacts as those discussed under

Proposed Project 2.

Table 5.8-10 lists the Existing plus Proposed Project 3 roadway volumes and identifies the impacts of
the traffic additions based on County standards.

Table 5.8-10: Existing plus Proposed Project 3 Roadway Operations

Average Daily Traffic

Roadway Segment Proposed Exi]sJisng S:%niggf})nt
Existing Project P Capacity LOS pact:
Added  Froposed
Project

Broderson s/o LOVR 800 ADT 0 ADT 800 ADT 14,400 ADT A No
LOVR e/o Broderson 12,100 ADT 21 ADT 12,121 18,000 ADT B No

Rd ADT

LOVR w/o South Bay 16,300 ADT 21 ADT 16,321 35,900 ADT A No
Blvd ADT

LOVR e/o South Bay 17,100 ADT 39 ADT 17,139 35,900 ADT A No
Blvd ADT

Turri Road n/o LOVR 400 ADT 0 ADT 400 ADT 14,400 ADT A No
Source: Associated Transportation Engineers, November 2008.
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The data presented in Table 5.8-10 show that Existing plus Proposed Project 3 volume forecasts are
within the design capacities of the area roadways and these roadways would operate at LOS B or
better. Proposed Project 3 roadway impacts would be less than significant based on County standards.

In addition, to roadways, intersections were evaluated. Table 5.8-11 shows the Existing plus
Proposed Project 3 level of service forecasts for study area intersections and identifies the
significance of Proposed Project-added traffic based on County standards. As shown in Table 5.8-11,
the study area intersections would operate at LOS C or better after the addition of project traffic.
Therefore, implementation of Proposed Project 3 would result in less than significant impacts on
study area intersections based on County standards.

Table 5.8-11: Existing plus Proposed Project 3 Intersection Operations

Intersection Control Delay /LOS S:gnificte})nt
A.M. Peak P.M. Peak mpact:

LOVR/Broderson Avenue No
Westbound LOVR Stop Sian LOS A LOS A
Northbound Broderson P19 LOS B LOS B
Overall LOS LOSB LOS A

LOVR/9th Street Signal LOSB LOS A No

LOVR/10th Street Signal LOS A LOSB No

LOVR/South Bay Boulevard | Signal LOSC LOSC No

LOVR/Turri Road No
Eastbound LOVR Ston Sian LOS A LOS B
Southbound Turri P19 LOSC LOSC
Overall LOS LOSC LOSC

Source: Associated Transportation Engineers, November 2008.

Proposed Project 4
Short-term Construction Impacts

Construction of Proposed Project 4 would result insimiliar impacts as those discussed under Proposed
Project 1. Employee trips would typically occur during the A.M. and P.M. peak hour periods and
generate approximately 222 ADT, while equipment and material deliveries would occur throughout
the entire day with a total of approximately 227 ADT. Similar to Proposed Project 1, the additional
daily trips generated by construction would result in temporary lane closures and limited access to
residences and businesses that may cause short-term significant impacts on the existing capacity of
the roadways and intersections.

Long-term Operational Impacts

Trip generation estimates were developed for Proposed Project 4 based on the number of employees
and their commute trips plus the trips associated with operations and maintenance of the proposed
facilities (maintenance trips, material delivery trips, product delivery trips, etc.). Proposed Project 4
is forecasted to generate approximately 46 average daily trips in the long-term, with approximately 13
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trips occurring during the A.M. Peak Hour and approximately 13 trips occurring during the P.M. peak
hour.

Traffic generation would result in the same impacts as those discussed under Proposed Project 1.

Table 5.8-12 lists the Existing plus Proposed Project 4 roadway volumes and identifies the impacts of
the traffic additions based on County standards.

Table 5.8-12: Existing plus Proposed Project 4 Roadway Operations

Average Daily Traffic

Roadway Segment Proposed Existing plus S:?nniggf})nt
Existing Project Proposed Capacity LOS pactx
Added Project

Broderson s/o LOVR 800 ADT 0 ADT 800 ADT | 14,400 ADT A No
LOVR e/o Broderson 12,100 ADT 18 ADT | 12,118 ADT | 18,000 ADT B No
Rd

LOVR w/o South Bay 16,300 ADT 18 ADT | 16,318 ADT | 35,900 ADT A No
Blvd

LOVR e/o South Bay 17,100 ADT 35ADT | 17,135 ADT | 35,900 ADT A No
Blvd

Turri Road n/o LOVR 400 ADT 16 ADT 416 ADT | 14,400 ADT A No

Source: Associated Transportation Engineers, November 2008.

The data presented in Table 5.8-12 show that Existing plus Proposed Project 4 volume forecasts are
within the design capacities of the area roadways and these roadways would operate at LOS B or
better. Proposed Project 4 roadway impacts would be less than significant based on County
standards.

In addition to roadways, intersections were evaluated. Table 5.8-13 shows the Existing plus Proposed
Project 4 level of service forecasts and identifies the significance of Proposed Project-added traffic
based on County standards. As shown in Table 5.8-13, the study area intersections would operate at
LOS C or better after the addition of project traffic. Therefore, implementation of Proposed Project 4
would result in less than significant impacts on study area intersections based on County standards.

Table 5.8-13: Existing plus Proposed Project 4 Roadway Operations

Intersection Control Delay /LOS S:gnificte})nt
A.M. Peak P.M. Peak mpact:
LOVR/Broderson Avenue No
Westbound LOVR Stop Sian LOS A LOS A
Northbound Broderson Plg LOS B LOS B
Overall LOS LOSB LOS A
Michael Brandman Associates 5.8-15
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Table 5.8-13 (Cont.): Existing plus Proposed Project 4 Roadway Operations

Intersection Control Delay /LOS S:gnificte;nt
A.M. Peak P.M. Peak mpact:

LOVR/9th Street Signal LOSB LOS A No

LOVR/10th Street Signal LOS A LOS B No

LOVR/South Bay Boulevard Signal LOSC LOSC No

LOVR/Turri Road No
Eastbound LOVR Stop Sian LOS A LOS B
Southbound Turri P19 LOS C LOS C
Overall LOS LOS B LOSC

Source: Associated Transportation Engineers, November 2008.

Cumulative Impact Analysis

Related projects within the greater cumulative project area are detailed in Section 4.2 and

Exhibit 4.2-1 in the Draft EIR. Three of the nine related projects (Los Osos CSD Waterline
Replacement, Los Osos Valley Road Palisades Storm Drain, and AT&T Cable) physically overlap
with the study area for the proposed project but are either completed or expected to be completed by
the time that construction of the proposed project is anticipated to begin (2010). Six of the nine
related projects (State Park Marina Renovation, Morro Bay Wastewater Treatment Plant, Dredging of
Morro Bay, CMC Wastewater Treatment Plant, Phase Il Steam Generator Replacement at Diablo, and
Spent Fuel Storage Facility at Diablo) have no physical overlap with the proposed project. The two
related Diablo projects are in fact nearly 7 miles south of Los Osos.

Since there are no related projects that would contribute to cumulative impacts, the proposed projects
would not contribute to short-term cumulative construction traffic impacts. Traffic growth rates in
the vicinity of the Los Osos Community were evaluated to assess potential long-term traffic impacts.
These growth rates may reflect increases in population without new development. Based on a review
of the growth rates, a one percent annual growth factor was used to forecast future traffic volumes for
the Los Osos area in order to account for potential growth in the surrounding areas. The growth
factor was developed based on historical traffic growth in the Los Osos area and applied for a period
of 10 years to represent cumulative conditions.

Proposed Project 1
Cumulative Roadway Impacts.

Table 5.8-14 lists the Cumulative and Cumulative plus Proposed Project 1 long-term roadway
volumes and identifies cumulative impacts. As shown, all of the area roadways would operate within
their respective capacities under Cumulative plus Proposed Project 1 conditions. Proposed Project 1
would contribute less than significant cumulative impacts to roadways based on County standards.
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Table 5.8-14: Cumulative and Cumulative plus Proposed Project 1 Roadway Operations

Roadway Segment
Cumulative

Broderson s/o LOVR 900 ADT

LOVR e/o Broderson 13,500 ADT
Rd

LOVR w/o South Bay | 18,200 ADT
Blvd

LOVR e/o South Bay | 19,300 ADT
Blvd

Turri Road n/o LOVR 450 ADT

Average Daily Traffic

Proposed
Project
Added

12 ADT
24 ADT

24 ADT

44 ADT

5SADT

Cumulative
plus
Proposed
Project

912 ADT

13,524
ADT

18,224
ADT

19,344
ADT

455 ADT

Source: Associated Transportation Engineers, November 2008.

Cumulative Intersection Impacts.

Capacity LOS

14,400 ADT A
18,000 ADT C

35,900 ADT A

35,900 ADT A

14,400 ADT A

Significant
Impact?

No
No

No

No

No

Cumulative and Cumulative plus Proposed Project 1 long-term levels of service for the study-area
intersections are shown in Table 5.8-15 and Table 5.8-16. As shown, all of the area intersections
would operate at LOS C or better under Cumulative plus Proposed Project 1 conditions. Proposed

Project 1 would contribute less than significant cumulative impacts to intersections based on County

standards.

Table 5.8-15: Cumulative plus Proposed Project 1 A.M. Peak Hour Intersection Operations

Delay /LOS Significant
[Pl Control : Cumulative plus Impact?
Cumulative .
Proposed Project
LOVR/Broderson Avenue No
Westbound LOVR Stop Sian LOS A LOS A
Northbound Broderson poIg LOSB LOS B
Overall LOS LOS B LOSB
LOVR/9th Street Signal LOS B LOSB No
LOVR/10th Street Signal LOS A LOS A No
LOVR/South Bay Boulevard Signal LOSC LOSC No
LOVR/Turri Road No
Eastbound LOVR Stop Sian LOS A LOS A
Southbound Turri P> LOS C LOS C
Overall LOS LOSC LOSC
Source: Associated Transportation Engineers, November 2008.
Michael Brandman Associates 5.8-17

H:\Client (PN-JN)\0224\02240002\DEIR\2 Exp Analysis\02240002_Expanded Sec05-08 Traffic.doc



Expanded Traffic and Circulation Analysis

County of San Luis Obispo
Los Osos Wastewater Proposed Project

Table 5.8-16: Cumulative plus Proposed Project 1 P.M. Peak Hour Intersection Operations

Intersection Control
LOVR/Broderson Avenue
Westbound LOVR Ston Sian
Northbound Broderson P19
Overall LOS
LOVR/9th Street Signal
LOVR/10th Street Signal
LOVR/South Bay Boulevard Signal
LOVR/Turri Road
Eastbound LOVR Stop Sign

Southbound Turri
Overall LOS

Cumulative

LOS A
LOS B
LOS A

LOS A
LOS B
LOSC

LOS B
LOSC
LOSC

Source: Associated Transportation Engineers, November 2008.

Proposed Project 2
Cumulative Roadway Impacts.

Delay / LOS

Cumulative plus
Proposed Project

LOS A
LOSB
LOS A

LOS A
LOSB
LOSC

LOS B
LOSC
LOSC

Significant
Impact?

No

No
No
No
No

Table 5.8-17 lists the Cumulative and Cumulative plus Proposed Project 2 long-term roadway
volumes and identifies cumulative impacts. As shown, all of the area roadways would operate within
their respective capacities under Cumulative plus Proposed Project 2 conditions. Proposed Project 2
would contribute less than significant cumulative impacts to roadways that are less than significant

based on County standards.

Table 5.8-17: Cumulative and Cumulative plus Proposed Project 2 Roadway Operations

Roadway Segment
Cumulative

Broderson s/o LOVR 900 ADT

LOVR e/o Broderson 13,500 ADT
Rd

LOVR w/o South Bay | 18,200 ADT
Blvd

LOVR e/o South Bay | 19,300 ADT
Blvd

Turri Road n/o LOVR 450 ADT

Average Daily Traffic

Proposed
Project
Added

10 ADT
21 ADT

21 ADT

39 ADT

SADT

Cumulative
plus
Proposed
Project

910 ADT

13,521
ADT

18,221
ADT

19,339
ADT

455 ADT

Source: Associated Transportation Engineers, November 2008.

Capacity LOS

14,400 ADT
18,000 ADT

35,900 ADT

35,900 ADT

14,400 ADT

Significant
Impact?

No
No

No

No

No
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Cumulative Intersection Impacts.
Cumulative and Cumulative plus Proposed Project 2 long-term levels of service for the study-area

intersections are shown in Table 5.8-18 and Table 5.8-19. As shown, all of the area intersections
would operate at LOS C or better under Cumulative plus Proposed Project 2 conditions. Proposed
Project 2 would contribute less than significant cumulative impacts to intersections based on County
standards.

Table 5.8-18: Cumulative plus Proposed Project 2 A.M. Peak Hour Intersection Operations

Delay /LOS Significant
Intersection Control cumulative e p!us Impact?
Proposed Project

LOVR/Broderson Avenue No
Westbound LOVR Stop Sian LOS A LOS A
Northbound Broderson P19 LOSB LOSB
Overall LOS LOS B LOSB

LOVR/9th Street Signal LOSB LOSB No

LOVR/10th Street Signal LOS A LOS A No

LOVR/South Bay Boulevard Signal LOSC LOSC No

LOVR/Turri Road No
Eastbound LOVR Stop Sian LOS A LOS A
Southbound Turri P19 LOS C LOS C
Overall LOS LOSC LOSC

Source: Associated Transportation Engineers, November 2008.

Table 5.8-19: Cumulative plus Proposed Project 2 P.M. Peak Hour Intersection Operations

Delay /LOS Significant
Intersection Control Cumulative Cumulative plus Impact?
Proposed Project
LOVR/Broderson Avenue No
Westbound LOVR Stop Sian LOS A LOS A
Northbound Broderson P19 LOS B LOS B
Overall LOS LOS A LOS A
LOVR/9th Street Signal LOS A LOS A No
LOVR/10th Street Signal LOS B LOS B No
LOVR/South Bay Boulevard Signal LOSC LOSC No
LOVR/Turri Road No
Eastbound LOVR Stop Sian LOS B LOS B
Southbound Turri P>19 LOS C LOS C
Overall LOS LOSC LOSC
Source: Associated Transportation Engineers, November 2008.
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Proposed Project 3
Cumulative Roadway Impacts.
Table 5.8-20 lists the Cumulative and Cumulative plus Proposed Project 3 long-term roadway

volumes and identifies cumulative impacts. As shown, all of the area roadways would operate within
their respective capacities under Cumulative plus Proposed Project 3 conditions. Proposed Project 3
would contribute less than significant cumulative impacts to roadways based on County standards.

Table 5.8-20: Cumulative and Cumulative plus Proposed Project 3 Roadway Operations

Average Daily Traffic

Roadway Segment Proposed Cumludztive S:%niggf}?nt
Cumulative Project P P Capacity LOS pact:
roposed
Added )

Project
Broderson s/o LOVR 900 ADT 10 ADT 910 ADT | 14,400 ADT A No
LOVR e/o Broderson 13,500 ADT 21 ADT 13,521 18,000 ADT C No
Rd ADT
LOVR w/o South Bay 18,200 ADT 21 ADT 18,221 35,900 ADT A No
Blvd ADT
LOVR e/o South Bay 19,300 ADT 39 ADT 19,339 35,900 ADT A No
Blvd ADT
Turri Road n/o LOVR 450 ADT 5ADT 455 ADT | 14,400 ADT A No

Source: Associated Transportation Engineers, November 2008.

Cumulative Intersection Impacts.
Cumulative and Cumulative plus Proposed Project 3 long-term levels of service for the study-area

intersections are shown in Table 5.8-21 and Table 5.8-22. As shown, all of the area intersections
would operate at LOS C or better under Cumulative plus Proposed Project 3 conditions. Proposed
Project 3 would contribute less than significant cumulative impacts to intersections based on County
standards.

Table 5.8-21: Cumulative plus Proposed Project 3 A.M. Peak Hour Intersection Operations

Delay /LOS Significant
Intersection Control .
Ccumulative Cumulative p!us Impact?
Proposed Project
LOVR/Broderson Avenue No
Westbound LOVR Stop Sian LOS A LOS A
Northbound Broderson P19 LOS B LOSB
Overall LOS LOS B LOS B
LOVR/9th Street Signal LOSB LOSB No
LOVR/10th Street Signal LOS A LOS A No
LOVR/South Bay Boulevard Signal LOSC LOSC No
5.8-20 Michael Brandman Associates
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Table 5.8-21 (Cont.): Cumulative plus Proposed Project 3 A.M. Peak Hour Intersection Operations

Delay / LOS

i Significant
i el Control : Cumulative plus Impact?
Cumulative .
Proposed Project
LOVR/Turri Road No
Eastbound LOVR Stop Sian LOS A LOS A
Southbound Turri P19 LOS C LOS C
Overall LOS LOSC LOSC

Source: Associated Transportation Engineers, November 2008.

Table 5.8-22: Cumulative plus Proposed Project 3 A.M. Peak Hour Intersection Operations

Delay / LOS Significant
Intersection Control Cumulative cumulative p!us Impact?
Proposed Project

LOVR/Broderson Avenue No
Westbound LOVR Ston Sian LOS A LOS A
Northbound Broderson P19 LOS B LOS B
Overall LOS LOS A LOS A

LOVR/9th Street Signal LOS A LOS A No

LOVR/10th Street Signal LOS B LOS B No

LOVR/South Bay Boulevard Signal LOSC LOSC No

LOVR/Turri Road No
Eastbound LOVR Stop Sian LOSB LOS B
Southbound Turri P19 LOS C LOS C
Overall LOS LOSC LOSC

Source: Associated Transportation Engineers, November 2008.

Proposed Project 4
Cumulative Roadway Impacts.

Table 5.8-23 lists the Cumulative and Cumulative plus Proposed Project 4 long-term roadway
volumes and identifies cumulative impacts. As shown, all of the area roadways would operate within
their respective capacities under Cumulative plus Proposed Project 4 conditions. Proposed Project 4
would contribute less than significant cumulative impacts to roadways based on County standards.
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Table 5.8-23: Cumulative and Cumulative plus Proposed Project 4 Roadway Operations

Average Daily Traffic

Roadway Segment Proposed Cumludztive S:?nnig(c:?)nt
Cumulative Project = P Capacity LOS pact:
Added MEFeEEY
Project
Broderson s/o LOVR 900 ADT 9 ADT 909 ADT | 14,400 ADT A No
LOVR e/o Broderson 13,500 ADT 18 ADT | 13,518 18,000 ADT C No
Rd ADT
LOVR w/o South Bay | 18,200 ADT 18 ADT | 18,218 35,900 ADT A No
Blvd ADT
LOVR e/o South Bay 19,300 ADT 35 ADT | 19,335 35,900 ADT A No
Blvd ADT
Turri Road n/o LOVR 450 ADT 16 ADT 466 ADT | 14,400 ADT A No

Source: Associated Transportation Engineers, November 2008.

Cumulative Intersection Impacts.
Cumulative and Cumulative plus Proposed Project 4 long-term levels of service for the study-area

intersections are shown in Table 5.8-24 and Table 5.8-25. As shown, all of the area intersections
would operate at LOS C or better under Cumulative plus Proposed Project 4 conditions. Proposed
Project 4 would contribute less than significant cumulative impacts to intersections based on County
standards.

Table 5.8-24: Cumulative plus Proposed Project 4 A.M. Peak Hour Intersection Operations

Delay /LOS Significant
Intersection Control c _ Cumulative plus Impact?
umulative .
Proposed Project

LOVR/Broderson Avenue No
Westbound LOVR Stop Sian LOS A LOS A
Northbound Broderson P19 LOS B LOS B
Overall LOS LOS B LOS B

LOVR/9th Street Signal LOS B LOS B No

LOVR/10th Street Signal LOS A LOS A No

LOVR/South Bay Boulevard Signal LOSC LOSC No

LOVR/Turri Road No
Eastbound LOVR Stop Sian LOS A LOS A
Southbound Turri P19 LOS C LOS C
Overall LOS LOSC LOSB

Source: Associated Transportation Engineers, November 2008.
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Table 5.8-25: Cumulative plus Proposed Project 4 P.M. Peak Hour Intersection Operations

Delay /LOS Significant
Intersection Control cumulative Cumulative plus Impact?
Proposed Project
LOVR/Broderson Avenue No
Westbound LOVR Ston Sian LOS A LOS A
Northbound Broderson P19 LOSB LOSB
Overall LOS LOS A LOS A
LOVR/9th Street Signal LOS A LOS A No
LOVR/10th Street Signal LOS B LOS B No
LOVR/South Bay Boulevard Signal LOSC LOSC No
LOVR/Turri Road No
Eastbound LOVR Stop Sian LOSB LOSB
Southbound Turri Polg LOS C LOS C
Overall LOS LOSC LOSC
Source: Associated Transportation Engineers, November 2008.
Mitigation Measures
Project-Specific
Proposed Project 1
5.8-A1 Prior to construction, a traffic management plan shall be prepared for review and

approval by the County of San Luis Obispo Traffic Department. The traffic
management plan shall be based on the type of roadway, traffic conditions, duration
of construction, physical constraints, nearness of the work zone to traffic and other
facilities (bicycle, pedestrian, driveway access, etc.). The traffic management plan
shall include:

a) Advertisement. An advertisement campaign informing the public of the
proposed construction activities should be developed. Advertisements should
occur prior to beginning work and periodically during the course of project
construction.

b) Property Access. Access to parcels along the construction area shall be
maintained to the greatest extent feasible. Affected property owners shall
receive advance notice of work adjacent to their property access and when
driveways would be potentially closed.

c) Schools. Any construction adjacent to schools shall ensure that access is
maintained for vehicles, pedestrians, and bicyclists, particularly at the
beginning and end of the school day.

d) Buses, Bicycles and Pedestrians. The work zone shall provide for passage by
buses, bicyclists and pedestrians, particularly in the vicinity of schools.
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e) Intersections. Traffic control (i.e. use of flag men) shall be used at
intersections that are determined to be unacceptably congested due to

construction traffic.

Proposed Project 2

Implementation of Mitigation Measures 5.8-Al is required.

Proposed Project 3

Implementation of Mitigation Measures 5.8-Al is required.

Proposed Project 4

Implementation of Mitigation Measures 5.8-Al is required.

Cumulative
Proposed Project 1

No mitigation measures are required.

Proposed Project 2
No mitigation measures are required.

Proposed Project 3
No mitigation measures are required.

Proposed Project 4
No mitigation measures are required.

Level of Significance After Mitigation
Project-Specific

Proposed Project 1

Less than significant.

Proposed Project 2
Less than significant.

Proposed Project 3
Less than significant.

Proposed Project 4
Less than significant.

Cumulative
Proposed Project 1
Less than significant.

Proposed Project 2
Less than significant.

5.8-24
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Proposed Project 3
Less than significant.

Proposed Project 4
Less than significant.

Air Traffic Patterns

5.8-B: The project would not result in a change in air traffic patterns, including either an
increase in traffic levels or a change in location that results in substantial safety
risks.

Project-Specific Impact Analysis

Proposed Projects 1 through 4

The nearest airport to Proposed Projects 1 through 4 is the San Luis Obispo County Airport located
approximately 14 miles to the east. Due to this distance, no change in air traffic patterns is
anticipated with Proposed Project development and/or operation; nor does the Proposed Project
involve any uses that would result in a change in air traffic patterns. Therefore, no impacts are
expected.

Cumulative Impact Analysis

Proposed Projects 1 through 4

Since Proposed Projects 1 through 4 would not impact air traffic patterns, they would not contribute
to any cumulative impact on air traffic patters.

Mitigation Measures
Project-Specific

Proposed Projects 1 through 4

No mitigation measures are required.

Cumulative
Proposed Projects 1 through 4
No mitigation measures are required.

Level of Significance After Mitigation
Project-Specific

Proposed Projects 1 through 4

No impact.

Cumulative
Proposed Projects 1 through 4
No impact.
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Traffic Hazards

5.8-C: The project may substantially increase traffic hazards?

Project-Specific Impact Analysis

Proposed Projects 1 through 4

The proposed facilities do not include any hazardous features and implementation of the Proposed
Projects 1 through 4 would not affect public safety or increase hazards due to a design feature or
incompatible uses. However, the construction of pipelines along roadways may generate short-term
hazards to motorists and cyclists due to temporary lane closures, limited access to residences and
businesses, and increase project truck traffic. It is noted that construction of the pipeline would affect
limited areas for relatively short time periods (i.e. construction would not affect the entire street
system within the community for the entire 2-year period). Therefore, short-term significant traffic
impacts could occur during relatively short time periods at any one location during construction
activities.

Cumulative Impact Analysis

Proposed Project 1 through 4

Related projects within the greater cumulative project area are detailed in Section 4.2 and Exhibit 4.2-
1 in the Draft EIR. Three of the nine related projects (Los Osos CSD Waterline Replacement, Los
Osos Valley Road Palisades Storm Drain, and AT&T Cable) physically overlap with the study area
for the proposed project but are either completed or expected to be completed by the time that
construction of the proposed project is anticipated to begin (2010). Six of the nine related projects
(State Park Marina Renovation, Morro Bay Wastewater Treatment Plant, Dredging of Morro Bay,
CMC Wastewater Treatment Plant, Phase 1l Steam Generator Replacement at Diablo, and Spent Fuel
Storage Facility at Diablo) have no physical overlap with the proposed project. The two related
Diablo projects are in fact nearly 7 miles south of Los Osos.

Since there are no related projects that would contribute to cumulative construction traffic hazard
impacts, implementation of Proposed Projects 1 through 4 would not contribute to cumulative traffic
hazard impacts.

Mitigation Measures

Project-Specific

Proposed Projects 1 through 4

Implementation of Mitigation Measure 5.8-Al is required.

Cumulative
Proposed Project 1 through 4
No mitigation measures are required.

5.8-26 Michael Brandman Associates
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Level of Significance After Mitigation
Project-Specific

Proposed Project 1 through 4

Less than significant.

Cumulative
Proposed Project 1 through 4

No impact.

Emergency Access

5.8-D: The project would result in adequate emergency access.

Project-Specific Impact Analysis

Proposed Projectsl through 4

The long-term operation of the proposed facilities will not affect emergency access. However, the
construction of pipelines along roadways may limit emergency access, due to temporary lane closures
and limited access to residences and businesses. It is noted that construction of the pipeline would
affect limited areas for relatively short time periods (i.e. construction would not affect the entire street
system within the community for the entire 2-year period). However, potential impacts to emergency
access during construction activities would be considered less than significant.

Cumulative Impact Analysis

Proposed Projectsl through 4

Related projects within the greater cumulative project area are detailed in Section 4.2 and Exhibit 4.2-
1 in the Draft EIR. Three of the nine related projects (Los Osos CSD Waterline Replacement, Los
Osos Valley Road Palisades Storm Drain, and AT&T Cable) physically overlap with the study area
for the proposed project but are either completed or expected to be completed by the time that
construction of the proposed project is anticipated to begin (2010). Six of the nine related projects
(State Park Marina Renovation, Morro Bay Wastewater Treatment Plant, Dredging of Morro Bay,
CMC Wastewater Treatment Plant, Phase 11 Steam Generator Replacement at Diablo, and Spent Fuel
Storage Facility at Diablo) have no physical overlap with the proposed project. The two related
Diablo projects are in fact nearly 7 miles south of Los Osos.

Since there are no related projects that would contribute to cumulative impacts on emergency access
during short-term construction, implementation of Proposed Projects 1 through 4 would not
contribute to cumulative impact on emergency access.

Mitigation Measures
Project-Specific

Proposed Projects 1 through 4

No mitigation measures are required.
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Cumulative
Proposed Projects 1 through 4
No mitigation measures are required.

Level of Significance After Mitigation
Project-Specific

Proposed Projects 1 through 4

Less than significant.

Cumulative
Proposed Projects 1 through 4
No impact.

Parking Capacity

5.8-E: The project would result in adequate parking capacity.

Project-Specific Impact Analysis

Proposed Projects 1 through 4

Nominal parking facilities would be required at the proposed treatment facilities, and the design of
these facilities would include adequate parking for Proposed Projects 1 through 4. Detailed plans for
the proposed facilities would include parking that will comply with the San Luis Obispo Municipal
Code. Therefore, the Proposed Projects 1 through 4 would result in no impacts on future parking
facilities.

Cumulative Impact Analysis

Proposed Projects 1 through 4

Since Proposed Projects 1 through 4 would provide adequate parking facilities, they would not
contribute to potential cumulative impacts on parking.

Mitigation Measures
Project-Specific

Proposed Projects 1through 4

No mitigation measures are required.

Cumulative
Proposed Project 1 through 4

No mitigation measures are required.

Level of Significance After Mitigation
Project-Specific

Proposed Projects 1 through 4

No impact.

5.8-28 Michael Brandman Associates
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Cumulative
Proposed Projects 1 through 4
No impact.

Conflict with Alternative Transportation

5.8-F: The project may conflict with adopted policies, plans, or programs supporting
alternative transportation (e.g. bus turnouts, bicycle racks).

Project-Specific Impact Analysis

Proposed Projects 1 through 4

The construction of pipelines along roadways may conflict with the Route 12 bus route, due to
temporary lane closures and short-term closures or displacement of bus stops. The following streets
used by RTA Route 12 may be impacted by the construction of Proposed Projects 1 through 4 due to
lane closures and limited access to residents and businesses:

o 2" Street

o 7" Street

o 10" Street

o 11" Street

e Los Osos Valley Road
e Pine Street

e Ramona Avenue

e Santa Ynez

¢ Santal Ysabel Avenue
e South Bay Boulevard

It is noted that construction of the pipeline would affect limited areas for relatively short time periods
(i.e. construction would not affect the entire street system within the community for the entire 2-year
period). These impacts on existing bus stops along Route 12 would be temporary; however, they are
considered potentially significant.

Cumulative Impact Analysis

Proposed Projects 1 through 4

Related projects within the greater cumulative project area are detailed in Section 4.2 and Exhibit 4.2-
1 in the Draft EIR. Three of the nine related projects (Los Osos CSD Waterline Replacement, Los
Osos Valley Road Palisades Storm Drain, and AT&T Cable) physically overlap with the study area
for the proposed project but are either completed or expected to be completed by the time that
construction of the proposed project is anticipated to begin (2010). Six of the nine related projects
(State Park Marina Renovation, Morro Bay Wastewater Treatment Plant, Dredging of Morro Bay,
CMC Wastewater Treatment Plant, Phase 1l Steam Generator Replacement at Diablo, and Spent Fuel
Storage Facility at Diablo) have no physical overlap with the proposed project. The two related
Diablo projects are in fact nearly 7 miles south of Los Osos.

Michael Brandman Associates 5.8-29
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Since there are no related projects that would contribute to cumulative impacts, implementation of
Proposed Projects 1 through 4 would not contribute to cumulative impacts on alternative
transportation systems such as the bus system. Therefore, Proposed Projects 1 through 4 would result
in no cumulative impacts on alternative transportation systems.

Mitigation Measures

Project-Specific

Proposed Projects 1 through 4

Implementation of Mitigation Measures 5.8-Al is required.

Cumulative
Proposed Projects 1 through 4

No mitigation measures are required.

Level of Significance After Mitigation
Project-Specific

Proposed Projects 1 through 4

Less than significant.

Cumulative
Proposed Projects 1 through 4
No impact.

Conflict with Local Goals and Policies

5.8-G: The project may conflict with local goals and policies relating to traffic and
transportation.

Project-Specific Impact Analysis

Proposed Projects 1 through 4

Table 5.8-26 provides a discussion of the project’s consistency with the County’s policies contained
in the San Luis Obispo County General Plan and the Estero Area Plan. As discussed in Table 5.8-26,
the proposed projects may not be consistent with the applicable goal and policy without mitigation,
due to impacts associated with construction activities.

5.8-30 Michael Brandman Associates
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Table 5.8-26: Consistency of the Proposed Projects with Traffic and Transportation Goals and
Policies

Proposed Project Consistency
Goals and Policies

Proposed Proposed Proposed Proposed
Project 1 Project 2 Project 3 Project 4
Bikeway Element The construction of pipelines along roadways may conflict with cyclists due to
Goal 4: To increase the temporary lane closures and limited access to residences and businesses. The proposed

efficiency of facilities for the | projects may not be consistent with this goal.
cyclist, as well as to lessen or

eliminate the cyclist’s

conflict with the motorists

for the use of the streets and

highways of the County.

Circulation Element The construction of pipelines along roadways may result in the need for temporary lane
Estero Are Plan closures along Los Osos Valley Road east of the Urban Reserve Line. Therefore, the
Policy B2: Maintain Los proposed projects may conflict with this policy.

Osos Valley Road east of the
urban reserve line as a two-
lane highway with
operational improvements.

Cumulative Impact Analysis

Proposed Projects 1 through 4

Related projects within the greater cumulative project area are detailed in Section 4.2 and Exhibit 4.2-
1 in the Draft EIR. Three of the nine related projects (Los Osos CSD Waterline Replacement, Los
Osos Valley Road Palisades Storm Drain, and AT&T Cable) physically overlap with the study area
for the proposed project but are either completed or expected to be completed by the time that
construction of the proposed project is anticipated to begin (2010). Six of the nine related projects
(State Park Marina Renovation, Morro Bay Wastewater Treatment Plant, Dredging of Morro Bay,
CMC Wastewater Treatment Plant, Phase Il Steam Generator Replacement at Diablo, and Spent Fuel
Storage Facility at Diablo) have no physical overlap with the proposed project. The two related
Diablo projects are in fact nearly 7 miles south of Los Osos.

Since there are no related projects that would contribute to cumulative impacts on circulation goals
and policies, implementation of Proposed Projects 1 through 4 would not contribute to cumulative
impacts on circulation goals and policies.

Mitigation Measures

Project-Specific

Proposed Projects 1 through 4

Implementation of Mitigation Measures 5.8-Al is required.

Cumulative
Proposed Projects 1 through 4
No mitigation measures are required.
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Level of Significance After Mitigation
Project-Specific

Proposed Projects 1 through 4

Less than significant.

Cumulative
Proposed Projects 1 through 4

No impact.
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TRANSPORTATION AND CIRCULATION

This following section contains an analysis of potential traffic impacts associated with the
Los Osos Wastewater Treatment Project. This section provides information regarding existing
and future traffic conditions within the project study-area and recommends mitigations
where necessary. Traffic analyses are provided for each of the four Proposed Projects on an
equal basis. Two evaluations are presented for the Proposed Projects. Potential impacts
related to "on-going" operations afier the project is built are assessed based on the traffic
that would be generated by employee and fleet vehicle trips required to operate and
maintain the system. Potential impacts related to construction of the project are
also assessed.

PROJECT DESCRIPTION

The four projects are briefly described below and the project sites are shown on Figure 1.
The Broderson site is located south of the Los Gsos Valley Road (LOVR)/Broderson
intersection and the Mid-Town site is located northwest of the LOVR/Palisades Avenue
intersection in the western part of the community. The Cemetery/Giacomazzi/Branin site is
located northwest of the LOVR/Clark Valley Road intersection and the Tonini site is located
northwest of the LOVR/Turri Road intersection in the eastern part of the community.

Proposed Project T includes a combination Septic Tank Effluent Pumps (STEP)/Septic Tank
Effiuent Gravity (STEG) collection system and a facultative pond wastewater treatment facility
that provides secondary level treatment. The raw water conveyance system carries the
collected wastewater from the Mid-Town central collection point to the combined
Cemetery/Giacomazzi/Branin wastewater treatment plant site. Treated effluent can be stored
in the seascnal storage pond on the combined Cemetery/Giacomazzi/Branin site or sent
directly through the treated effluent conveyance system to the Broderson leachfield and/or
the Tonini sprayfields.

Proposed Project 2 includes a gravity sewerage coliection system and an Oxidation
Ditch/Biolac wastewater treatment facility that provides secendary level treatment. The raw
water conveyance system carries the collected wastewater from the Mid-Town pump station
to the Giacomazzi wastewater treatment plant site. Treated effluent can be sent directly
through the treated effluent conveyance system to the Broderson leachfield. Alternatively,
some or all of the treated effluent can be sent through the eastern end of the treated effluent
conveyance system to the Tonini sprayfields or the seasonal storage pond on the Tonini site.

Proposed Project 3 includes a gravity sewerage coliection system and an Oxidation
Ditch/Biolac wastewater treatment facility that provides secondary level treatment., The raw
water conveyance system cairies the collected wastewater from the Mid-Town pump station
to the combined Giacomazzi/Branin wastewater treatment plant and sprayfield site. Treated
effluent can be stored in the seasonal storage pond on the combined Giacomazzi/Branin site
or sent directly through the treated effluent conveyance system to the Broderson leachfield
and/or the Tonini sprayfields.

Los Osos Wastewater Treatment Project Associated Transportation Engineers
Traffic and Circulation Study 1 October 7, 2008
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Proposed Project 4 includes a gravity sewerage collection system and a facultative pond
wastewater treatment facifity that provides secondary level treatment. The raw water
convevance system carries the collected wastewater from the Mid-Town pump station to the
combined Tonini wastewater treatment plant site. Treated effluent can be sent directly
through the treated effluent conveyance system to the Broderson leachfield. Alternatively,
some or all of the treated effluent can be sent to the nearby Tonini sprayfields and or
seascnal storage pond on the Tonini site.

EXISTING CONDITIONS

Street Network

The Los Osos area is served by a street network composed of arterial streets, collector
streets, local streets. Figure 1 shows the street network that would serve the four projects
and the following text provides a brief discussion of the street network.

LOVR is a two-lane principal arterial which traverses the agricultural lands between Los
Osos and the City of San Luis Obispo. Within the community of Los Osos the roadway
widens to four lanes between Lariat Drive and Bush Drive. A combination of two-way left-
turn lanes and left-turn pockets are provided along LOVR within the community. LOVR
would provide access to the project sites.

South Bay Boulevard is a two-lane principal arterial which connects community of Los Osos
with the City of Morro Bay to the north, The LOVR/South Bay Boulevard intersection is

controlled by traffic signals.

Turri_Road is a two-lane rural roadway that extends north of LOVR and westerly to it
connection to South Bay Boulevard. Turri Road would provide access to the Tonini spray
field site on the west side of the roadway. Turri Road is controlled by stop-signs at the LOVR
and South Bay Boulevard intersections.

Broderson Avenue is a two-lane collector street that extends south of LOVR. Broderson
Avenue serves the adjacent residential neighborhood and becomes a dirt road scuth of
Highland Drive. Broderson Avenue would provide access to the proposed effluent disposal
site. Broderson Avenue is controlled by a stop-sign at the LOVR intersection.

Sth Street is a north-south two-lane collector street that extends between Santa Ysabel
Avenue on the north and LOVR on the south. The roadway continues as Bayview Heights
Diive south of LOVR, The LOVR/9th Street intersection is signalized.

10th Street is a north-south two-lane collector street that extends between Santa Ysabel
Avenue on the north and LOVR on the south. The LOVR/10th Street intersection is

signalized.

Los Osos Wastewater Treatment Project Associated Transportation Engineers
Traific and Circulation Study 3 October 7, 2008



Roadway Operations

Figure 2 illustrates the existing average daily traffic (ADT) volumes for the study-area
roadways. Existing ADT volumes were obtained from the San Luis Obispo County
Department of Public Works. Table 1 shows the existing ADT volumes and the capacities
for the key roadways in the project study area. Roadway capacities were derived from the
Estero Area Plan prepared by 5San Luis Obispo County. As shown, the Existing traffic
volumes are within the design capacities of the area roadways.

Table 1
Existing Roadway Operations

Roadway Segment Classification Capacity Existing ADT
Broderson Ave sfo LOVR 2-Lane Local 14,400 ADT 800 ADT
LCVR e/o Broderson Road 2-Lane Arterial 18,000 ADT 12,100 ADT
LOVR wio South Bay Blvd 4-Lane Arterial 35,900 ADT 16,300 ADT
LGVR efo South Bay Blvd A-Lane Arierial 35,900 ADT 17,100 ADT
Turri Road nfo LOVR 2-Lane Local 14,400 ADT 400 ADT

Intersection Operations

Because traffic flow on street networks is most constrained at intersections, detailed traffic
flow analyses focus on the operating conditions of criticai intersections during peak travel
periods. “Levels of Service” (LOS) A through F are used to rate operations, with 1LOS A
indicating free flow operations and LOS F indicating congested operations (more complete
definitions of levels of service are included in the Technical Appendix). San Luis Obispo
County considers LOS D as the minimum acceptable operating standard for most of the
roadways and intersection within the Los Osos planning area. LOS C is the standard for the
LOVR/Turri Road intersection since it is located ocutside of the Urban Reserve Line,

The Existing A.M. and P.M. peak hour traffic volumes at the study-area intersections are
shown on Figure 2. Existing peak hour volumes were counted in September 2008 for this
study. Figure 3 shows the study-area intersections, the existing traffic controls and the
intersection lane geometries. Levels of service were calculated for the study-area
intersections using the methodology outlined in the Highway Capacity Manual (HCM).” The
County’'s LOS D standard applies to the overall average delay per vehicle at signalized
intersections, while the LOS [ standard applies to each of the constrained movements at
unsignalized intersections. Thus, each constrained movement has a level of service rating
and there also is an overall level of service rating for unsignalized intersection.

' Highway Capacity Manual, Transportaiion Research Special Report 209, National Research
Council, 2000,

Los Osos Wastewater Treatment Project Assaciated Transportation Engineeis
Traffic and Circulation Study 4 Getober 7, 2008
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Fxisting levels of service (LOS) for the key intersections are shown on Table 2. The data
presented in Table 2 show that the key intersections operate at LOS C or better during the
peak hour periods, which meets the County’s standards.

Table 2
Existing Intersection Operations

Delay / LOS
Intersection Control A, Peak Hour P.M. Peak Hour
LOVR/Broderson Avenue
Westbound Los Osos Valley Stop Sien 0.7 Sec/LGS A 0.8 Sec/LOS A
Northbound Broderson : P18 12,1 Sec/LOS B 10.7 Secd/LOS A
Owverall LOS 10.6 Sec/LOS B 4.2 Sec/LOS A
LOYVR/Sth Street Signal 12.6 sec/LOS B 5.4 sec/LOS A
LOVR/10th Street Signal 9.0 sec/LOS A 15.9 sec/LOS B
LOVR/South Bay Boulevard Signal 22.4 sec/LOS C 21.9 sec/LOS C
LOVR/Turri Road
Easthound Los Osos Valley Stop Sign 7.7 Sec/LOS A 10.2 Sec/LOS B
Southbound Turi P-E 17.1 Sec/LOS C 19.0 Sec/LOS C
Overall LOS 16.2 Sec/LOS C 17.7 Sec/LOS C

PMPACT THRESHOLDS

The County has adopted LOS D as the minimum standard for most of the readways and
intersection within the Los Osos planning area, with mitigation required for LOS E and
LOS F operations. LOS C is the standard for the LOVR/Turri Road intersection since it is
located cutside of the Urban Reserve Line, with mitigation required for LOS D, LOS E, and
LOS F operations.

POTENTIAL IMPACTS - ON-GOING OPERATIONS
Project 1

Trip Generation. Trip generation estimates were developed for Project 1 based on the
number of employees and their commute trips plus the trips associated with operations and
maintenance of the proposed facilities {maintenance trips, material delivery trips, product
delivery trips, etc.). Table 3 presents the trip generation forecasts for Project 1.

Los Osos Wastewater Treatment Project Associated Transportation Engineers
Traffic and Circulation Study 7 Cctober 7, 2008



Tahble 3
Trip Generation - Project 1

ADT A, Peak P.M. Peak

Traffic Generator # Per Day | Rate | Trips | Rate Trips | Rate | Trips
Employees 11Ha) 2.00 22 1.00 11 1.00 11
Operations & Maintenance(a) 18(b) 2.00 36 0.20 4 0.20 4
Total 58 15 15

{a) Average number of employee commuters per day.
(b) Average number of vehicles per day for maintenance trips, material delivery trips, product

trips, etc.

Table 3 shows that Project 1 is forecast to generate 58 average daily trips, with 15 trips
occurring during the A.M. Peak Hour and 15 trips occurring during the P.M. peak hour.

Trip Distribution and Assignment. Traffic generated by Project 1 was distributed onto the
study-area street network based on the location of the proposed facilities, consideration of
the most logical travel routes to/from the project site, and existing traffic patterns. The trip
distribution percentages pattern for Project 1 is shown in Table 4. The assignment of
Project 1 traffic is displayed on Figure 4,

Table 4
Trip Distribution - Project 1
Crigin/Destination Direction | Percentage
Internal to Los Osos - 60%
South Bay Boulevard north of Los Osos North 15%
LOVR east of Los Oscs Cast 25%
Total 100%

Project-Specific Roadway Impacts. Tabie 5 lists the Existing + Project 1 roadway volumes
and identifies the impacts of the traffic additions based on County standards.

Associated Transportation Engineers
8 October 7, 2008
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Table 5
Existing + Project 1 Roadway Operations

Average Daily Traffic
Project Existing +
Roadway Segment Existing Added Project Capacity Empact?
Broderson s/o LOVR 800 ADT 12 ADT 812 ADT 14,400 ADT No
LOVR &/c Broderson Rd 12,100 ADT 24 ADT 12,124 ADT 18,000 ADT No
LOVR w/o South Bay Blvd | 16,300 ADT | 24 ADT 16,324 ADT | 35,900 ADT No
LOVR efo South Bay Blvd 17,100 ADT 44 ADF 17,144 ADT 35,900 ADT No
Turri Road n/fo LOVR 400 ADT 6 ADT 406 ADT 14,400 ADT MNo

The data presented in Table 5 show that Existing + Project 1 volume forecasts are within
the design capacities of the area roadways. Project 1 roadway impacts would be less than
significant based on County standards.

Project-Specific Intersection lmpacts. Levels of service were calculated for key intersections
assuming the Existing + Project 1 peak hour traffic volumes shown on Figure 5. Table 6
shows the Existing + Project 1 level of service forecasts and identifies the significance of
project-added traffic based on County standards. As shown, the study-area intersections are
forecast to operate at LOS C or better under Existing + Project 1 conditions. Project 1
intersection impacts would be less significant based on County standards.

Table 6
Existing + Project 1 Intersection Operations

Gelay / LOS
Intersection Control A.M. Peak P.M. Peak Impact?
LOVR/Braderson Avenue
Westbound LOVR Stop Sien 0.4 Sec/LOS A 0.8 Sec/LOS A No
Northbound Broderson op 218 13.1 5ec/LOS B 10.6 Sec/LOS B
Overall LOS 10.4 Sec/LOS B 4.3 Sec/LOS A
LOVR/9th Street Signal 12.7 sec/LOS B 5.4 sec/LOS A No
LOVR/10th Street Signal 9.2 sec/LOS A 15.8 sec/LOS B No
LGOVR/South Bay Boulevard Signal 22.5 sec/LOS C 21.9s5ec/LOS C No
LOVR/Turn Road
Eastbound LOVR Ston Sien 7.7 Sec/LOS A 10.2 Sec/LOS B No
Southbound Turri p2ig 17.1 Sec/LOS C 19.0 Sec/LOS C
Owerall LOS 15.9 Sec/LOS C 17.7 Sec/LOs €

L.os Osos Wastewater Treatment Project
Traffic and Circutation Study
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Cumulative Roadway [mpacts. Cumulative traffic volumes for the area roadways are
presented on Figure 6. The Cumulative traffic volumes were forecast using a 1% annual
growth factor, which was developed based on historical traffic growth in the Los Osos area.
The growth factor was applied for a period of 10 years to represent cumulative conditions.

Table 7 lists the Cumulative and Cumulative + Project 1 roadway volumes and identifies
cumulative impacts. As shown, ali of the area roadways would operate within their
respective capacities under Cumulative + Project 1 conditions. Project 1 would not
contribute to cumulative roadways impacts based on County standards.

Table 7
Cumulative and Cumulative + Project 1 Roadway Operations
Average Daily Traffic
Roadway Segment Project Cumulative +
. i impact?
Cumulative Added Project Capacity p
Broderson s/o LOVR 900 ADT | 12 ADT 912 ADT | 14,400 ADT]  No
LOVR e/o Broderson Rd 13,500 ADT 24 ADT 13,524 ADT 18,000 ALY No
LOVR w/o South Bay Blvd 18,200 ADT 24 ADT 18,224 ADT 35,900 ADT MNo
LOVR e/o South Bay Blvd | 19,300 ADT | 44 ADT 19,344 ADT | 35,900 ADT|  No
Turri Read n/fo LOVR 450 ADT 6 ADT 456 ADT 14,400 ADT No

Cumulative Intersection tmpacts. Figure 7 shows the Cumulative + Project 1 peak hour
traffic volumes. Cumulative and Cumulative + Project levels of service for the study-area
intersections are shown in Tables 8 and 9. As shown, ali of the area intersections would
operate at L OS C or better under Cumulative + Project T conditions. Project T would not
contribute to cumulative intersection impacts based on County standards.

Los Oses Wastewater Treatment Project Associated Transportation Engineers
Traffic and Circulation Study 12 Cclober 7, 2008
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Cumulative + Project 1 A.M. Peak Hour Intersection Operations

Table 8

Delay / LOS
Cumulative
Intersection Control Cumulative + Project Impaci?
LOVR/Broderson Avenue
Woesthound LOVR Ston Sian 0.4 Sec/LOS A 0.8 Sec/LOS A No
Nerthbound Brederson P18 14.3 Sec/LOS B 14.4 Sec/LOS B
Overall LGOS 11.5 Sec/LOS B 11.3 Sec/LOS B
LOVR/9th Street Signal 11.6 sec/LOS B 11.6 sec/LOS B No
LOWVR/1Oth Street Signal 9.7 sec/LOS A 9.6 sec/LOS A No
LOVR/Scuth Bay Boulevard Signal 28.4 sed/1GS C 28.5 sec/LOS C No
LOVR/Turri Road
Eastbcund LOVR Ston Sien 7.8 Sec/LOS A 7.8 Sec/LOS A No
Southbound Tuii P8 17.9 Sec/LOS € 18.0 Sec/LOS C ‘
Owverall LOS 16.0 Sec/LOS C 15.5 Sec/LGS C
Table 9
Cumulative + Project T P.M. Peak Hour Intersection Operations
Delay / LOS
Cumulative
intersection Control Cumulative + Project Impact?
LOVR/Broderson Avenue
Westbound LOVR , . 0.8 Sec/LOS A 0.8 Sec/LOS A
Stop Sign MNo
Northbound Broderson 12.5 Sec/LOS B 12.4 Sec/LOS B
Overall LOS 5.5 Sec/LOS A 5.6 Sec/LOS A
LOVR/Sth Street Signal 5.6 sec/LOS A 5.6 sec/LOS A No
LOVR/10th Street Signal 14.9 sec/LOS B 14.9 sec/LOS B Ne
LOVR/South Bay Boulevard Signat 23.8 52cd/LOS C 24.0 sec/LOS C No
LOVR/Turri Road
Easthound LOVR . 10.7 Sec/LOS B 10.7 Sec/LOS A
Stop Sign No

Southbound Turri
Overall LOS

21.1 Sec/tOS C
19.2 Sec/LGS C

21.1 Sec/LGS C
19.2 Sec/LOS C

Los Osos Wastewater Treatment Project
Traffic and Circulation Study

Associated Transportation Engineers
Cictobar 7, 2008




Project 2

Trip Generation. Trip generation estimates were developed for Project 2 based on the
number of employees and their commute trips plus the trips associated with operations and
maintenance of the proposed facilities (maintenance trips, material delivery trips, product
delivery trips, etc.). Table 10 presents the trip generation forecasts for Project 2.

Table 10
Trip Generation - Project 2
ADT A, Peak P, Peak
Traffic Generator # Per Day | Rate | Trinps | Rate | Trips | Rafe | Trips
Employees 11{a) 2.00 22 .60 1% 1.00 11
Operations & Maintenance(a) 15(k) 2.00 30 0.2 3 0.20 3
Total 52 14 14

(a) Average number of employee commuters per day.
(h) Average number of vehicles per day for maintenance trips, material delivery trips, product

irips, efc.

Table 10 shows that Project 2 is forecast to generate 52 average daily trips, with 14 trips
occurring during the A.M. Peak Hour and 14 trips occurring during the P.M. peak hour.

Trip Distribution and Assignment. Traffic generated by Project 2 was distributed onto the
study-area street network based on the location of the proposed facilities, consideration of
the most logical travel routes to/from the project site, and existing traffic patterns. The trip
distribution percentages pattern for Project 2 is shown in Table 11. The assignment of

Project 2 traffic is displayed on Figure 8.

Table 11
Trip Distribution - Project 2

Origin/Destination Divection | Percentage
internal to Los Osos - 60%
South Bay Boulevard north of Los Osos North 15%
LOVR east of Los Osos Fast 25%
Total 100%

Project-Specific Roadway Impacis. Table 12 lists the Existing + Project 2 roadway volumes
and identifies the impacts of the traffic additions based on County standards.

tos Osos Wastewater Treatment Project Assaciated Transportation Engineers
October 7, 2008

raffic and Circulation Study
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Existing + Project 2 Roadway Operations

Table 12

Average Daily Traffic
Project Existing +
Roadway Segment Existing Added Project Capacity Impact?
Broderson s/o LOVR 800 ADT 10 ADT 810 ADT | 14,400 ADT | No
LOVR e/o Broderson Rd 12,100 ADT 21 ADT 12,121 ADT 18,000 ADT No
LCVR w/o South Bay Blvd 16,300 ADT 21 ADT 16,321 ADT 35,900 ADT No
LOVR efo South Bay Blvd 17,100 ADT 39 ADT 17,139 ADT 35,900 ADT No
Turri Road nfo LOVR 400 ADT 17 ADT 417 ADT 14,400 ADT No

The data presented in Table 12 show that Existing + Project 2 volume forecasts are within
the design capacities of the area rcadways. Project 2 roadway impacts would be less than
significant based on County standards.

Project-Specific Intersection Impacts. Levels of service were calculated for key intersections
assuming the Existing + Project 2 peak hour traffic volumes shown on Figure 9. Table 13
shows the Existing + Project 2 level of service forecasts and identifies the significance of
project-added traffic based on County standards. As shown, the study-area intersections are
forecast to operate at LOS C or better under Existing + Project 2 conditions. Project 2
intersection impacts would be less significant based on County standards.

Table 13
Existing + Project 2 Intersection Operations
Delay / LOS
intersection Control AM. Peak P.M. Peal impact?
LOVR/Brodersor Avenue
Waestbound LOVR Stop Sien 0.4 Sec/LOS A 0.8 Sec/LOS A Mo
Nerthbound Broderson Op 218 13.1 Sec/LOS B 10.6 Sec/LOS B
Cverall LOS 10.4 Sec/LOS B 4.3 Sec/LOS A
LOVR/Sth Street Signal 12.7 sec/LOS B 5.4 sec/LOS A No
LOVR/10th Street Signal 9.2 sec/LOS A 15.8 sec/LOS B No
LOVR/Seuth Bay Beulevard Signal 22.5 sed/LOS C 21.8 secLOS C No
LOVR/Turri Road
Fastbound LOVR Stob Sign 7.7 Sed/LOS A 10.2 Sec/LOS B No
Southbound Turri P e 17.1 Sec/LOS C 19.0 Sec/1LOS C
Owverall LOS 15.9 Sec/LOS C 17.7 Sec/LOS C

Associated Transportation Engineers
October 7, 2008
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Cumulative Roadway Impacts. Cumulative traffic volumes for the area roadways are
presented on Figure 10. The Cumulative traffic volumes were forecast using a 1% annual
growth factor, which was developed based on historical traffic growth in the Los Osos area.
The growth factor was applied for a period of 10 years to represent cumulative conditions.

Table 14 lists the Cumulative and Cumulative + Froject 2 roadway volumes and identifies
cumulative impacts. As shown, all of the area roadways would operate within their
respective capacities under Cumulative + Project 2 conditions. Project 2 would not
contribute to cumulative roadways impacts based on County standards.

Table 14
Cumulative and Cumulative + Project 2 Roadway Operations
Average Daily Traffic
Roadway Segment Project Cumulative +
3 i Impact?
Cumulative Added Project Capacily P
Broderson s/fo LOVR 900 ADT 10 ADT 910 ADT 14,400 ADT No
LOVR ¢/o Broderson Rd 73,500 ADT 21 ADT 13,521 ADT 18,000 AT No
LOVR wio Scuth Bay Blvd 18,200 ADT 21 ADT 18,221 ADT 35,900 ADT MNo
LOVR efo South Bay Blvd 19,300 ADT 39 ADT 19,335 ADT 35,900 AT No
Turri Road nfo LOVR 450 ADT 17 ADT 467 ADT 14,400 ADT No

Curulative Intersection Impacts. Figure 11 shows the Cumulative + Project 2 peak hour
traffic volumes. Cumulative and Cumulative + Project levels of service for the study-area
intersections are shown in Tables 15 and 16. As shown, ali of the area intersections would
operate at LOS C or better under Cumulative + Project 2 conditions. Project 2 would not
contribute to cumulative intersection impacts based on County standards.

ssociated Transportation Engineers
Qctober 7, 2008
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Table 15

Cumulative + Project 2 A.M. Peak Hour Intersection Operations

Delay / LOS
Cumulative
Intersection Control Cumulative + Project Impact?
LOVR/Broderson Avenue
Waestbound LtOVR Ston Sien 0.4 Sec/LOS A 0.4 Sec/LOS A No
Northbound Broderson P o1gn 14.3 Sec/LOS B 14.3 Sec/LOS B
Overall LOS 11.5 Sec/LOS B 11.3 Sec/LOS B
LOVR/Sth Streat Signal 11.6 sec/LOS B 11.6 sec/LOS B No
LOVR/10th Street Signal 9.7 sec/LGS A 9.7 sec/LOS A No
LOVR/South Bay Boulevard Signal 28.4 sec/LOS C 28.5 sec/LOS C No
LOVR/Turri Road
Fastbound LOVR Stop Sig 7.8 Sec/LGS A 7.8 Sec/LOS A No
Southbound Turri P >ign 17.9 Sec/LOS C 18.0 Sec/LOS C
Overall LOS 19.7 Sec/LOS C 15.5 Sec/LOS C
Table 16
Cumulative + Project 2 P.M. Peak Hour Intersection Operations
Delay / LOS
Cumulative
Infersection Conirol Cumulative + Project Impact?
LOVR/Broderson Avenue
Westbound LOVR Ston Sien 0.8 Sec/LOS A 0.8 Sec/LOS A NG
Nerthbound Brodersan P olg 12.5 Sec/LGS B 12.4 S5ec/LGS B
Cverall LOS 5.5 Sec/LOS A 5.6 Sec/LOS A
LOVR/9th Street Signal 5.6 sac/LOS A 5.6 sec/LOS A No
LOVR/10th Street Signal 14.9 sec/LOS B 14.9 sec/LOS B No
LOVR/South Bay Boulevard Signal 23.8 sec/LOS C 24.0 sec/LOS C No
LOVR/Turri Road
Fasthound LOVR . 10.7 Sec/iOS B 10.7 Sec/LOS A
Stop Sign No

Southbound Turri
Overall LOS

21.1 Secd/LOS C
19.2 Sec/LOS C

21.1 Sec/LOS C
19.2 Secd/LOS C

Los Osos Wastewater Treatment Project
Traffic and Circulation Study

23

Assaciated Transportation Engireers
October 7, 2008




Project 3

Trip Generation. Trip generation estimates were developed for Project 3 based on the
number of employees and their commute trips plus the trips associated with operations and
maintenance of the proposed facilities (maintenance trips, material delivery trips, product
delivery trips, etc.). Table 17 presents the trip generation forecasts for Project 3.

Table 17
Trip Generation - Project 3
ADT AM. Peak P.M, Peak
Traffic Generator # Por Day | Rate | Trips | Rate Trips | Rate | Trips
Employees 11(a) 2.00 22 1.00 11 1.00 LA
Cperations & Maintenancea(a) 15(b) 2.00 30 .20 3 ¢.20 3
Total 52 14 4

(a) Average number of employee commuiers per day.
(b) Average number of vehicles per day for maintenance trips, material delivery trips, product

trips, etc.

Table 17 shows that Project 3 is forecast to generate 52 average daily trips, with 14 trips
occurring during the AM. Peak Hour and 14 trips occurring during the P.M. peak hour.

Trip Distribution and Assignment. Traffic generated by Project 3 was distributed onto the
study-area street network based on the location of the proposed facilities, consideration of
the most logical travel routes toffrom the project site, and existing traffic patterns. The trip
distribution percentages pattern for Project 3 is shown in Table 18. The assignment of

Project 3 traffic is displayed on Figure 12,

Table 18
Trip DMstribution - Project 3
Crigin/Destination Direction | Perceniage
Internal to Los Osos - &50%
South Bay Boulevard north of Los Osos North 15%
LOVR east of Los Osas East 25%
Total 100%

Proiect-Specific Roadway Impacts. Table 19 lists the Existing + Project 3 readway volumes

and identifies the impacts of the traffic additions based on County standards.

Los Osos Wastewater Treatiment Project
Traffic and Circulation Study
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Table 19
Existing + Project 3 Roadway Operations

T Average Daily Traffic
Project Existing +
Roadway Segment Existing Added Project Capacity Impact?
Broderson s/fo LOVR 800 ADT 10 ADT 810 ADT 14,400 ADT No

LOVR e/o Broderson Rd 12,100 ADT 2y ABRT 12,121 ADT 18,000 ADT No
LOVR w/c South Bay Blvd | 16,300 ADT 21 ADT 16,321 ADT 35,900 ADT No
LOVR e/o South Bay Blvd 17,100 ADT 39 ADT 17,139 ADT 35,906 ADT No
Turri Road nfo LOVR 400 ADT 5 ADT 4405 ADT 14,400 ADT No

The data presented in Table 19 show that Existing + Project 3 volume forecasts are within
the design capacities of the area roadways. Project 3 roadway impacts would be less than
significant based on County standards.

Project-Specific Intersection Impacts. Levels of service were calculated for key intersections
assuming the Existing + Project 3 peak hour traffic volumes shown on Figure 13. Table 20
shows the Existing + Project 3 level of service forecasts and identifies the significance of
project-added traffic based on County standards, As shown, the study-area intersections are
forecast to operate at LOS C or better under Existing + Project 3 conditions. Project 3
intersection impacts would be less significant based on County standards.

Table 20
Existing + Project 3 Intersection Operations
Delay / LOS
Intersection Control A.M. Peak P.iM. Peak Impact?
LOVR/Broderson Avenue
Westhound LOVR Ston Sien 0.4 Sec/LCS A 0.8 Sec/tO5 A NG
Northbound Broderson P oIE 13.1 Sec/LOS B 10.6 Sec/LOS B
Civerall LOS 10.4 Sec/LOS B 4.3 Sec/LOS A
LOVR/Sth Street Signal 12.7 sec/LGS B 5.4 sec/LOS A Mo
LOVR/10th Street Signal 9.2 sed/LOS A 15.8 sec/LOS B No
LOVR/South Bay Boulavard Signal 22.5 5ec/LOS C 21.9 sec/LOS C No
LOVR/Turri Road
Easthound LGVR Ston Sizn 7.7 Sec/LOS A 10.2 Sec/LO5 B No
Southbound Turri P olge 17.1 Sec/LGS C 19.0 Sec/1 G5 C
Overall L3S 15.9 Sec/LGS C 17.7 Sec/LOS C
Los Gsos Wastewater Freatment Project Associated Transportation Engineers

Traffic and Circulation Study 26 October 7, 2008
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Cumulative Roadway Impacts. Cumulative traffic volumes for the area rocadways are
presented on Figure 14, The Cumulative traffic volumes were forecast using a 1% annual
growth factor, which was developed based on historical traffic growth in the Los Osos area.
The growth factor was applied for a period of 10 years to represent cumulative conditions.

Table 21 lists the Cumulative and Cumulative + Project 3 roadway volumes and identifies
cumulative impacts. As shown, all of the area roadways would operate within their
respective capacities under Cumulative + Project 3 conditions, Preject 3 would not
contribute to cumulative roadways impacts based on County standards,

Table 21
Cumulative and Cumulative + Project 3 Roadway Operations
Average Daily Traffic
Roadway Segment Project Cumulative +
i i impact?
Cumulative Added Project Capacity P
Broderson s/fo LOVR 900 ADT 10 ADT 910 ADT 14,400 ADT MNo
LOVR e/o Broderson Rd 13,500 ADT 21 ADT 13,521 ADT 18,000 ADT No
LOVR w/o South Bay Blvd 18,200 ADT 21 ADT 18,221 ADT 35,900 ADT MNo
LOVR e/o South Bay Blvd 19,300 ADT 39 ADT 19,339 ADT 35,900 ADT No
Turri Road nfo LOVR 450 ADT 5 ADT 455 ADT 14,400 ADT No

Cumulative Intersection Impacts. Figure 15 shows the Cumulative + Project 3 peak hour
traffic volumes, Cumulative and Cumulative + Project levels of service for the study-area
intersections are shown in Tables 22 and 23. As shawn, all of the area intersections would
operate at LOS C or better under Cumulative + Project 3 conditions. Project 3 would not
contribute to cumultative intersection impacts based on County standards.

Associated Transportation Engineers
October 7, 2008
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Table 22

Cumulative + Project 3 AM. Peak Hour Intersection Operations

Delay / LOS
Cumulative
Intersection Control Cumuiative + Project impact?
LOVR/Brederson Avenue
Westhound LOVR Ston Sian 0.4 Sec/LOS A 0.4 Sec/LOS A No
Northbound Broderson op 21er 14.3 Sec/LOS B 14.3 Sec/LOS B
Qverall LGS 11.5 Sec/LOS B 11.3 Sec/LOS B
LOVR/9th Street Signal 11.6 sec/LOS B 11.6 sec/LOS B No
LOVR/10th Street Signal 5.7 sec/LOS A 9.7 sec/LOS A No
LOVR/South Bay Boulevard Signal 28.4 sec/LOS C 28.5 sec/LOS C No
LOVR/Turei Road
Eastbound LOVR Ston Sien 7.8 Sec/LOS A 7.8 Sed/LOS A No
Southbound Turri P I8 17.9 Sec/LOS C 18.0 Sec/LOS C
Overall LOS 16.0 Sec/LGS C 18.9 Sec/LOS C
Table 23
Cumulative + Project 3 P.M. Peak Hour intersection Operations
Delay / LOS
Cumelative
intersection Control Cumulaiive + Project limpact?
LOVR/Broderson Avenue
Westbound LOVR Stop Sien 0.8 Sec/LOS A 0.8 Sec/LOS A No
Northbound Broderson P olg 12.5 Sec/LOS B 12.4 Sec/LOS B
Overall LOS 5.5 Sec/LOS A 5.6 Sec/LOS A
LOVR/Sth Street Signal 5.6 sec/LOS A 5.6 sec/LOS A No
LOVR/10th Street Signal 4.9 sec/LOS B i4.9 sec/LOS B No
LOVR/Scuth Bay Boulevard Signal 23.8 sec/LOS C 24.0 sec/LOS C No
LOVR/Tuiri Road
Fastbound LOVR Stop S 10.7 Sec/LOS B 10.7 Sec/LOS A No
Southbound Turri P S1gf 21,1 Sec/LOS C | 21.1 Sed/LOS C
Overall LOS 19,2 Sec/LOS C 18.2 Sed/LCS C

Los {3sos Wastewater Treatment Project

Associated Transportation Engineers
Traffic and Circulation Study 31
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Project 4

Trip Generation. Trip generation estimates were developed for Project 4 based on the
number of employees and their cormmute trips plus the trips associated with operations and
maintenance of the proposed facilities (maintenance trips, material delivery trips, product
delivery trips, etc.). Table 24 presents the trip generation forecasts for Project 4.

Table 24
Trip Generation - Project 4
ADT AM, Peak P.M. Peak
Traffic Generator # Per Day | Rate | Trips | Rate | Trips | Rate | Trips
Employees 1G(a) 2.00 20 1.00 10 1.00 10
Operations & Maintenance(a) 13k 2.00 26 0.20 3 0.20 3
Total 46 13 13

(a) Average number of employee commuters per day.
(b) Average number of vehicles per day for maintenance trips, material delivery trips, product

trips, etc.

Table 24 shows that Project 4 is forecast to generate 46 average daily trips, with 13 trips
occurring during the A.M. Peak Hour and 13 trips occurring during the P.M. peak hour.

Trip Distribution and_Assignment. Traffic generated by Project 4 was distributed onto the
study-area street network based on the location of the proposed facilities, consideration of
the most logical travel routes to/from the project site, and existing traffic patterns. The trip
distribution percentages pattern for Project 4 is shown in Table 25. The assignment of

Project 4 traffic is displayed on Figure 16.

Table 25
Trip Distribution - Project 4
Origin/Destination Direction | Percentage
Internal to Los ©s0s - 60%
South Bay Boulevard north of Los Osos MNorth 15%
LOWVR east of Los Osos East 25%
Total 100% B

Project-Specific Roadway Impacts. Table 26 lists the Existing + Project 4 roadway volumes

and identifies the impacts of the traffic additions based on County standards.

Los Osos Wastewater Treatmeant Project
Traffic and Circulation Study
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Table 26
Existing + Project 4 Roadway Operations

Average Daily Traffic
Project Existing +
Roadway Segment Existing Added Project Capacify hmpact?
Broderson sfo LOVR 800 ADT 9 ADT 809 ADT 14,400 ADT No
LOVR ef/o Broderson Rd 12,100 ADT 18 ADT 12,118 ADT 18,000 ADT No
LOVR w/c South Bay Blvd 16,200 ADT 18 ADT 16,318 ADT 35,900 ADT No
LOVR e/o South Bay Blvd 17,100 ADT 35 ADT 17,135 ADT 35,900 ADT No
Turri Road nfo LOVR 400 ADT 46 ADT 446 ADT 14,400 ADT No

The data presented in Table 26 show that Existing + Project 4 volume forecasts are within
the design capacities of the area roadways. Project 4 rcadway impacts would be less than
significant based on County standards.

Project-Specific Intersection Impacts. Levels of service were calculated for key intersections
assuming the Existing + Project 4 peak hour traffic volumes shown on Figure 17, Table 27
shows the Existing + Project 4 level of service forecasts and identifies the significance of
project-added traffic based on County standards. As shown, the study-area intersecticns are
forecast to operate at LOS C or better under Existing + Project 4 conditions. Project 4
intersection impacts would be less significant based on County standards.

Table 27
Existing + Project 4 Interseciion Operations

Delay / LOS
Intersection Control A.M. Peak P.M. Peak Impact?
LOVR/Broderson Avenue
Westhound LOVR Ston Sien 0.4 Sec/LOS A 0.8 Sec/LOS A No
Northbound Broderson P18 13.1 Sec/LOS B 10.6 Sec/LOS B
Overall LOS 10.4 Sec/LOS B 4.2 Sec/LOS A
LOVR/Gth Street Signal 12.7 sec/LOS B 5.4 sed/LOS A No
LOVR/10th Streat Signal 9.2 sec/LOS A 15.8 sec/LOS B Neo
LOVR/South Bay Boulevard Signal 22.5 sec1OS C 21.95ec/LOS C No
LOVR/Turri Road
Eastbound LOVR Stop Sien 7.8 Sec/LOS A 10.2 5ec/LOS B No
Southbound Turri Op 18 17.1 Sec/LOS C 19.4 Sec/LOS C
Overall LOS 14.0 Sec/LOS C 18.3 Sec/LOS C

tos Osos Wastewater Treatment Project
Traffic and Circulation Study
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Cumulative Roadway Impacts. Cumulative traffic volumes for the area roadways are
presented on Figure 18. The Cumulative traffic volumes were forecast using a 1% annual
growth factor, which was developed based on historical traffic growth in the Los Osos area.
The growth facter was applied for a period of 10 vears to represent cumulative cenditions.

Table 28 lists the Cumulative and Cumulative + Project 4 roadway volumes and identifies
cumulative impacts. As shown, all of the area roadways would operate within their
respective capacities under Cumulative + Project 4 conditions. Project 4 would not
contribute to cumulative roadways impacts based on County standards.

Table 28
Cumulative and Cumulative + Project 4 Roadway Operations
Average Daily Traffic
Roadway Segment Project Cumulative +
i i frmpact?
Cumulative Added Project Capacity B
Broderson sfo LOVR 900 ADT 9 ADT 509 ADT 14,400 ADT No
LOVR e/o Broderson Rd 13,500 ADT 18 ADT 13,518 AT 18,000 ADT No
LOVR w/o South Bay Blvd | 18,200 ADT | 18 ADT 18,218 ADT | 35,900 ADT No
LOVR e/o South Bay Blvd 19,300 ADT 35 ADT 19,335 ADT 35,900 ADT Neo
Turri Road nfo LOVR 450 ADT 46 ADT 446 ADT 14,460 ADT Neo

Cumulative Intersection Impacts. Figure 19 shows the Cumulative + Project 4 peak hour
traffic volumes. Cumulative and Cumulative + Project levels of service for the study-area
intersections are shown in Tables 29 and 30. As shown, all of the area intersections would
operate at LOS C or better under Cumulative + Project 4 conditions. Project 4 would not
contribute to cumulative intersection impacts based on County standaids.

Los Osos Wastewater Treatment Project Associated Transportation Engineers
Traffic and Circulation Study 35 October 7, 2008
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Cumulative + Project 4 AM., Peak Hour Intersection Operations

Table 29

Delay / LOS
Cumulative
Intersection Conirel Cumulative + Project Impact?
LOVR/Brederson Avenue
Westhound LOVR Ston Sie 0.4 Sec/LOS A 0.4 Sec/LOS A No
Northbcund Broderson P 1gn 14.3 Sec/LOS B 14.3 Sec/LOS B
Overall LOS 11.5 Sec/LOS B 11.3 Sec/LOS B
LOVR/9th Street Signal 11.6 sec/LOS B 1.6 sec/LOS B Mo
LOVR/10th Street Signal 9.7 sec/LOS A 9.7 sec/LOS A Mo
LOVR/South Bay Boulevard Signal 28.4 sec/tOS C 28.5 sec/LOS C Neo
LOVR/Turri Road
Eastbound LOVR Ston Sign 7.8 Sec/LOS A 7.8 Sec/LOS A No
Southbound Turri op lE 17.9 Sec/LOS C 18.1 Sec/LOS C
Gverall LOS 16.0 Sec/LOS C 14.3 Sec/LOS C
Table 30
Cumulative + Project 4 P.M. Peak Hour Intersection Operations
Drelay / LGS
Cumulative
fntersection Control Cumulative + Project frapact?
LOVR/Broderson Avenue
Westhound LOVR Stop Sian (.8 Sec/LOS A 0.8 Sed/LOS A No
Northbound Brodersor P ols 12.5 Sec/LOS B | 12.4 Se/LOS B
Overall LOS 5.5 Sec/LOS A 5.6 Sec/LOS A
LOVR/9th Street Signal 5.6 sec/LOS A 5.6 sec/LOS A Mo
LOVR/10th Street Signal 14.9 sec/LOS B 14.8 sec/LOS B No
LOVR/Scuih Bay Boulevard Signal 23.8 sec/LOS C 24.0 sec/LOS C No
LOVR/Turri Road
Eastbound LOVR . 10.7 Sec/LOS B 10.7 Sec/LOS A
Stop Sign Mo

Southbound Turri

211 Sec/LOS C

21.7 Sec/LOS C

Overall LOS 19.2 Sec/LOS C 19.8 Sec/LOS C
Los Osos Wastewater Treatment Project Associated Transportation Engineers
Traffic and Circulation Study 3G October 7, 2008




POTEMNTIAL IMPACTS - CONSTRUCTION

Construction of the treatment plant, solids processing facilities, storage pond, spray field
facilities, and the waste water collection system will generate additional traffic on the
roadways and intersections within the community of Los Osos (all four projects).
Construction activities would be temporary, lasting 16-24 months. Trips generated by the
construction activities include employees traveling to and from the construction sites and
material/equipment deliveries. Employee trips would typically occur during the A.M. and
P.M. peak hour periods, while equipment and material deliveries would occur throughout

the entire day.

As reviewed in previous sections of this report, the street network in the community of Los
Osos currently operates at LOS C or better. The construction activities associated with the
project would be located throughout the entire community and would not significantly
degrade the existing levels of service.

Construction of the collection and disposal systems would result in temporary iane closures
and limited access to residences and businesses. The impact would be short-term and
temporary, lasting for approximately 2 years. It is noted that construction of the pipeline
would affect limited areas for relatively short time periods (i.e. construction would not affect
the entire street system within the community for the entire 2-year period). When the normal
function of a roadway is disrupted, temporary traffic control planning must provide for
continued movements of traffic, pedestrians, bicyclists, transit operations, and access to
property/utilities. A traffic management plan is recommended to minimize impacts to the
local street network during the project construction pericd. The traffic management plan
should include:

1) Advertisement. An ad campaign informing the public of the proposed
construction activities should be developed. Advertisements should occur
prior to beginning work and periodically during the course of the project.

2) Property Access. Access to parcels along the construction area should be
maintained to the greatest extent feasible. Affected property owners should
receive advance notice of work adjacent to their property access and when
driveways would be potentially closed.

3) Schools. Any construction adjacent to schools should ensure that access is
maintained for vehicles, and pedestrians and bicyclists, particularly at the
beginning and end of the school day.

4) Bicycles & Pedestrians. The work zone shouid provide for passage by
bicyclists and pedestrians, particularly in the vicinity of schools.

Los Csos Wastewater Treatment Project Associated Transportation Engineers

Traffic and Circulation Study 40 Cctober 7, 2008



The District will be required to prepare a Traffic Control Plan once the design of pipeline
construction is completed since encroachment permits will need to be obtained from the
County for work within the County’s right-of-ways. The encroachment permit process will
include the need to develop traffic control plans for areas where construction occurs within
the roadway bed, where traffic lanes will be restricted or closed, or where there may be
potential impacts to other facilities along the route (bicycles, pedestrian, driveway access,
etc.). The traffic control plan should be based on the type of roadway, traffic conditions,
duration of construction, physical constraints, nearmness of the work zone to traffic and other
facilities (bicycles, pedestrian, driveway access, etc.).

Los Osos Wastewater Treatment Project Associated Transportation Engineers
Traffic and Circulation Study 41 Octoher 7, 2008
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TECHNICAL APPEMNDIX

COMTENTS:

LEVEL OF SERVICE DEFINITIONS

TRAFFIC COUNT DATA

GROWTH FACTOR WORKSHEETS

INTERSECTION LEVEL OF SERVICE CALCULATION WORKSHEETS
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LEVEL OF SERVICE DEFINITIONS



Signalized Intersection Level of Service Definitions

LOS Delay® V/C Rallo Cefinition

Progression is extremely favorable. Most vehicles arrive during

A < 10.0 < 0.60 the green phase. Many vehicles do not stop at all.

Good progression, short cycle lengths, or both. More vehicles stop

b 10.1-20.0 0-61-0.70 | 4 o with LOS A, causing higher levels of delay.

Onty fair progression, longer cycle lengths, or both, result in
higher cycle lengths. Cycle lengths may fail to serve queued
C 20.1-35.0 0.71-0.80 vehicles, and overflow occurs. Number of vehicles stopped is
significant, though many still pass through intersection without
stopping,

Congestion becomes more noticeabie. Unfavorable progression,
long cycle lengths and high v/c ratios result in fonger defays.
Many vehicies stop, and the proportion of vehicles not stopping
declines. Individual cycle failures are noticeable,

o 35.1-55.0 0.87-0.90

High delay values indicate poor progression, long cycle lengths

» i - 1.
E »0.1-80.0 0.91-1.00 and high v/c ratios. Individual cycle failures are frequent

Considered unacceptable for most drivers, this level occurs when
c arrival flow rates exceed the capacity of lane groups, resufting in
F > 80.0 > 1.00 T . ;

many individual cycle failures, Poor progression and fong cycle
lengths may also contribute to high delay levels.

? Average control delay per vehicle in seconds.

Unsignalized Intersection lLevel of Service Definitions

The HCM uses control delay to determine the level of service at unsignalized intersections. Control
delay is the difference between the travel time actually experienced at the control device and the
travel time that would occur in the absence of the traffic control device. Control delay includes
deceleration from free flow speed, queue move-up time, stopped delay and acceleration back to free

flow speed.
LOs Secizgtsr;!c? g!eagi?cﬁe
A < 10.0
B 10.1-15.0
C 15.1-25.0
D 25.1-35.0
E 35.1-50.0
F > 50.0

' Highway Capacity Manual, National Research Board, 2000

Associated Transportation Engineers
100 N. Hope Avenue, Suite 4, Sanfa Barbara (B0%) 687-4418




TRAFFIC COUNT DATA



Intersection Turning Movement

Prepared hy:

Mational Data & Surveying Services

TMC Summary of Broderson Ave/Los Osos Vallev Rd

Project #: 08-8176-001

SOUTHBOUND APPROACH LANES
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Intersection Turning Movement

Prepared by:

Mational Data & Surveying Services

TMC Summary of 9th Ave/slos Osos Valley Bd

Project #; 08-8176-002
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Intersection Turning Movement

Prepared by:

Hational Date & Surveying Services

TMC Summary of 10th Ave/Los Osog Valfey fid

Project #: 08-8176-003

SOUTHBOUND APPROACH LANES
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Intersection Turning Movement
Prepared by:

Mational Data & Surveying Services

TMC Summary of South Bay Bivd/Los Oscs Valley Rd
Project #: 08-8176-004
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Intersection Turning Movement

Prepared by:

Supmary of Turri Rdy

SOUTHBOUND APPROACH LANES

Mational Data & Surveying Services

Los Osos Valley B
Project #: 08-8176-005
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GROWITH FACTOR WORKSHEETS
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TBRODERSON AVENUEILDS 0508 VALLEY ROAD

CUMULATIVE TRIF GENERATION

Los Osos Wastewater Project #08081

Growth Rate:

1%

(All values rounded to the nearest 5)

AWM. PEAK HOUR PERIOD

P.M. PEAK HOUR PERICD

YEAR EBT EBR NBL NBR WBL WBT EBT EBR NBL NBR walL WBT
2008 472 g 7 27 8 288 307 2 1 14 28 402
2018 520 10 10 30 i0 320 340 5 5 18 30 445
9TH STREET/LOS OS08 VALLEY ROAD
AM. PEAK HOUR PERIOD
YEAR EBL EBT EBR NBL NBT NBR WL WEBT WBR SBL SBT SBR
2008 64 535 31 24 34 71 65 208 43 171 47 66
2018 70 580 35 25 40 80 70 230 45 190 50 75
P, PEAK HOUR PERIOD
YEAR EBL EBT EBR NBL NBT NBR WBL WBT WBR SBL SBT SBR
2008 51 368 22 18 30 43 74 554 224 86 30 73
2018 56 405 25 20 35 45 80 610 245 95 35 80
10TH STREETA.OS 0S0S VALLEY ROAD
AR, PEAK HOUR PERIOD P8 PEAK HOUR PERIOD
YEAR EBL EBT WBT WEBR SBL SBR EBL EBT WBT WBR SBL 88R
2008 68 678 268 50 53 43 83 431 811 94 63 80
2018 75 750 265 55 60 45 90 475 895 105 70 55
SOUTH BAY BOULEVARDA.OS 0808 VALLEY RCAD
A, PEAK HOUR PERIOD
YEAR EBL EBT EBR NBL NBT NER WEBL WBT WBR SBL SBY SBR
2008 235 574 4 4 43 3 0 173 113 359 21 128
2018 260 §35 5 5 45 5 5 180 125 395 25 140
.8 PEAK HOUR PERIOD
YEAR EBL EBT EBR NBL NBT NBR WBL WBT WBR SBL SBT SBR
2008 208 287 5 8 17 8 4 598 283 180 21 181
2018 230 315 5 10 20 10 5 60 325 200 25 200
TURRE ROADLOS 0OSOS8 VALEEY ROAD
AR PEAK HOUR PERICD P.M. PEAK HOUR PERIOD
YEAR EBL EBT WBT WBR SBL SBR EBL EBT WBT WBR SBL SBR
2008 2 941 208 7 15 3 4 407 886 17 i5 8
| 2018 5 1040 230 i0 18 5 5 450 980 20 15 5




INTERSECTION LEVEL OF SERVICE CALCULATION WORKSHEETS



EXISTING _A.M.
1 LOVR & Brodersen HCM Unsignalized Intersection Capacity Analysis

M

Lane Configuratiocns B
Sign Central Free
Grade 0%
Volume (vehh) ~ 0 472 0 8
Peak Hour Facter 082 092 0.

Hourly flow rate (vph) 513 10
Pedestrians

Lane Width {ft);

Walking Speed (ft/s)

Percent Blockage .~ -

Right turn flare (veh)

Median type. . - : ‘ : ~ None.

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 523100 8 SEgght 5:‘25*3%53: B
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 523 849 518

tC, single (s) - BRI N B AR

tC, 2 stage {(s)

tF (s} .

pO gueue free %
cM capacity {veh/n)

Volume Total 523 T
Volume Left 0 9

Volume Right 18 0 29

cSH 1700 1034 484

Volume to Capacity 031 GIOT QOB D g R S e i
Queue Length 95th (ft) 0 1 6

Control Gelay (s) 0.0 0.3 413.1

Lane LOS A

Approach Delay (s) 08 63013

Approach LOS

it

Average Delay
Intersection Capacity Utilization A
Analysis Fericd (min}
I - £y ! o
iw" | R -
Associated Transportation Eng (ATE) Synchro 6 Repont

10/1/2008



EXISTING _P.M.
1: LOVR & Broderson HCM Unsignalized Intersection Capacity Analysis

Lane Configuraticns B E b

Sign Contral Free " Free: Stop’

Grade 0%

Volume (veh/h) 307 2 8402 | 14007
Peak Hour Factor 082 092 082 082 092 092
Hourly-flow rate {vph) 334 2 30 437 1 15
Pedestrians

Lane Width (ft)
Walking Speed (it/s)
Fercent Blockage
Right turn flare (veh)
Mediamtype " i
Median storage veh)
Upstream signat (ft)
pX, platoon unblocked
vC, conflicting volume 336 B33 .38
vC1, stage 1 conf vol
vC2, stage 2 .conf vol
vCu, unbiocked vol
tC, single(s) o7
tC, 2 stage (s)

tF (s) :

p0 queue free %
cM capacity (veh/h)

Yolume Total
Volume Left
Volume Right -+
cSH

Volume fc Capacity
CQueue Length 95th (it) 0 2 2
Control Delay (s) - A
Lane LOS

Approach Delay (s} 0.00
Approach LOS

] bl Blirmany _
Average Delay 0.7
Intersection Capacity Utilization . - 52.3% . & Y.
Analysis Feriod (min) 15
3 4
: ";‘“’;g“’ e i_.,. £y B A
Associated Transpertation Eng (ATE) Synchio 6 Report

10/1/2008



EXISTING _A.M.
2. LOVR & Sth HCM Signalized Intersecticn Capacity Analysis

A T . N S R

Lane Configurations
[deal Flow:(yphpl): 4900 1800 -1800:-1900 1900 1900 1900 ° 1800 1900 1800 :{90¢
Total Lost time (s) 40 4.0 40 40 40 4.0

Lane Util. Factor 1.00 095 1.00 100 100 - 1,00
Frt 1.00 099 1.00 1.00 0.85 0.93

Fit Protected 0.05  1.00 0.95 1,00 1.00 . 0.99

Satd. Flow (prot) 1736 3442 1736 1827 1553 1676

Fit Permitted - 0.54 1.00 029 100 180 ... 095 .
Satd. Flow (perm) 988 529 1553

Volume {vph) T VB4
Peak-hour facter, PHF  0.892
Adj. Flow (vphy'' o070 8820
RTOR Reduction {vph) 0
Lane Group Flow (vph) 70 0 27
Heavy Vehicles (%) 4% 4% 4%
Turn Type Perm - Perm - Perm Pery S
Protected Fhases 4 8
Fermitted Phases 4 : LB
Actuated Green, G(s) 174 174 174 174 .
Effective Greeni'g(s) = 17.4 174~ V774747 174 7.
Actuated g/C Ratio 0.28 029 0.29 029
Clearance Time (s) 40 40 40040
Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 287 998

v/s Ratio Prot c0.18

v/s Ratip Perm - 0.07

vic Ratio 0.24 0.61
Uniform Delay, d1 18.3 184
Frogression Factor 1.00 1.00
Incremental Delay; d2- - =0 s 0
Delay (s) 16.7 194
Level of Service : B B.
Approach Delay (s) 19.1
Approach LOS \ B

1900

AR
0.92

o

HCM Average Sontrol Delay 12.6
HCM Volume to Capacity ratio 0.38
Actuaied-Cycle Length (s) 80.0 ° Sum of losttime 4
Intersaction Capacity Utilization 45.5% ICU Level of Service A

¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 8 Report
10/1/20608



EXISTING _P.M.
2 LOVR & Bth HCM Signalized Intersection Capacity Analysis

I

Lane Configurations _
1900 4800

Ideal Flow (vphpl) . 1800 1900 1!

Total Lost time (s) 4.0 4.0 4.0
Lane Uil Factor.” .. 1 1:00-. 085 . 1.00

Frt 1.00 0899 .89

Flt Protected 095 100 5:,.1,00. i
Satd. Flow (prot) 1736 3442 1634

Fit Permitted ..+~ ~ 0,36 1.00 . R0 e
Satd. Flow (perm ) 649 3442 1634
Volume (vph) 51 368 22 30 73
Feak-hour factor, PHF  0.82 092 092 092 092
Adj. Flow {vph) 55 400 24 33 79
RTOR Reduction (vph) 0 7 0 80 0
Lape Group Flow (vph) 55 447 0 52 ¥
Heavy Vehicles (%) 4% 4% 4% 4% 4%
Turn Type ' Perm o '
Protected Phases 4 2 6
Permitted Phages 4 N g 6

Actuated Green, G (s} 37.8 37.9

Effective Green, g {(s) 37.9 379

Actuated g/C Ratio 0.63 0.63
Clearance Time {s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Gyp:Capifvph). 410 2174
v/s Ratio Frot 0.12
vig:-Ratio Perm . & 008

v/c Ratio 0.13  0.19
Uniform Delay, d1. . . ., 44 . 456
Progression Facter 1.00 1 .00
Incremental Delay,.d42 0.4 ¢ 00000
Delay (s) 4.6 4.7
Level-of Service. - 1 A AW
Approach Delay {s) 4.7

Approach LGOS

1.Avel Ble) ‘ cvel of Service
HCM Volume to Capacnty rat!o 0.46

Actuated Cycle Length (s} L B0O L Sumoflost fime [ FEul
Intersection Capacity Utilization 54.4% IcuU Level of Ser\nce A
Analysis Peried {min} ‘ 15 R e R

c Critical Lane Group

Associated Transportation Eng (ATE) Synchro 8 Report
10/1/2008



EXISTING _A.M.
3:LOVR & 10th HCM Signalized Intersection Capacity Analysis

Ao AN

Lane Configurations
ldealiFlow (vphpl). 1900

Total Lost time (s) 4.0
Lane Util. Facter 1.00
Frt 1.00
Flt Protected . 0.95
Satd. Flow {prot) 1736
Fit Permitted: U pgs
Satd. Flow (perm) 1736
Volume (vph)- - - - 68
Peak-hour facter, PHF  0.92
Adj. Flow (vph} 74
RTOR Reduction (vph) 0
Lane Group Flaw (vph) 74
Heavy Vehlcles (%) 4%
Turn Type . < Prot
Protected Phases 7

Permitted Phases. - © .
Actuated Green, G (s) 7.0 309

Effective Green, g (s}, 7.0 309 19%
Actuated g/C Ratic 012  0.52

Clearance Time(s}- .~ 4.0 4.0
Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 203 1788
v/s Ratio Prot 0.04 c0.21
vis:Ratio.Perm .

v/c Ratic 036  0.41
UniformiDelay,dt . . - 244 9.0
Progression Factor 0.63 0.53
Incremental Defay, d2 = 1.0 01
Gelay (s) 165 4.9
Level of Servige™ 11 LB A

Approach Deiay (s)

HCM Vo ume to Gapacaty ratic

Actuated Cycle Length (s) 60:0 Sumtof losttime sy 0
Intersection Capacity Utilization 287% [CU Level of Service A
Analysis Period (min} . CoLAB L R e

¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 6 Report
10/1/2008



EXISTING _P.M.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

A e A N S

Lane Configurations 4
Idesl'Flow (vphp!)::~ *.-1800 1900 1900 1900 1800
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Uil Factor’ = 100 0985 0.95 1.00
Frt 1.00 100 098 1 00
Fit Protected - 085 . 1.00 .1.00.. . . 00
Satd. Flow (prot) 1736 3471 3417
Flt Permitted C095 0 1000 B 095
Satd. Flow (perrn) 1736 3471 3417 1736 1553
Volumefwph . © | 83 431 811 94 B3 B0 .
FPeak-hour factor PHF 092 0982 092 092 0852 092

Adj. Flow (vph) ‘ a0 488 882 102 g8 54

RTOR Reductien (vph) o 0 18 o - 0 38

Lane Group Flow (vph) 90 468 966 ¥ €8 16

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4%

Turmn Type = . = Pret. i e Perm
Frotected Phases 7
Fermitted Phases

Actuated Green, G (s) 7.4
Effective Green, g(s) ~ 7.4
Actuated g/C Ratio 0.12
Clearance Time (s) 4.0
Yehicle Extension {s) 3.0
Lane Grp Cap (vph) 214
v/s Ratio Prot c0.05
v/s Ratio Perm

vic Ratio 0.42
Uniform Delay, d1: -~ .+ 248 8.7 5
Progression Factor 1.01 1.04 1.00 1.00  1.00
Incremental Delay, d2 1.3 01 27 ¢ 05 04
Delay (s) 259 7.0 193 156 14.8
LevelofiService . w0 200 - A LIBYHY o B B
Approach Delay (s) 10.0

Approach LOS ot B

HCM Volﬁt;iﬁé: t:c.i‘Cépa.city ratio 0.47
Actuated Cycle Length (s) . - . ‘

Intersection Capacity Utilization 43.5% ICU Level of Service A

Anaiysis Period (min) 15
¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 6 Report
10/1/2008



EXISTING_A.M.
4: LOVR & Souih Bay HCM Signalized Intersection Gapacity Analysis

L N Y . T S 4

M
Lane Configurations % 4

Ideal Flow (Vphpl) 1900 1900148001900 - 190 00 11800 119001 1190 1900:.:1900
Total Lost time (s) 4.6
Lane Utl. Factor - - 1.00 -
Frt 1.00
Fit Protecied : C 085
Satd. Flow {prot) 1736
Flt Permitted | ... .85
Satd. Flow (perm) 1738
Volume (vph) ~ 235 TUET4 4 0 173000
Peak-hour factor, PHF 082 092 092 0.92

Adj Flow (vph) .- . 4255, 624 .. 4 0
RTOR Reduction {(vph} 0 1 0
Lane Group Flow (vph) 265 627 0 . 0 18
Heavy Vehicles {%) 4% 4% 4%

Turn Type Pt . v i Pro
Protected Phases 7 4
Permitted Phases

Actuated Green, G (s) 1.4
Effective Green, g {s) = 11.4
Actuated g/C Ratio 0.19
Clearance Time (s}« 40 40,
WVehicle Extension (s) 3.0
Lane GrpCap(vph), -~ 833
v/s Ratio Prot c0.15
v/s RatioPerm

vic Ratio 0.77
Uniform; Delay, @1 1 - 22:7.
Progression Factor 1.00
Incremental Delay,d2  10.1
Delay (s) 32.8
Level of Service RGBT
Approach Delay (s)
Approach LOS

: 3 59 R
0.9z
390
0
0
4%

Split

HCM Average Control Dele
HCM Volume to Capacity ratio
Actuated Cycle:tiength (5) .« : 524 Sumpoflosttime(s) . . .. 120
Intersection Capacity Utilization 57.0% ICU Levet of Service
Analysis Period (min) A
¢ Critical Lane Group

Associated Transportation Eng (ATE} synchro & Report
10/1/2008



EXISTING _P.M.
4: LOVR & South Bay

HCM Signalized Intersection Capacity Analysis

Lane Configurations %
Ideal Flow (vphpl) 3900
Total Lost time (s) 4.0
Lane Uil Factor - 4.00
Frt 1.00

Flt Protected: . . © 085

Satd. Flow (prot) 1736
Flt Permitted * ' 0,85
Satd. Flow (perm) 1736

— Ty © S T ~ AR o

4900 190071900 190641900

Volumeivphy 200
Peak-hour factor, PHF 0.92
Adj. Flow (vph): - 227
RTCR Reduction (vph) 0
Lane Group Flow (vph):* 227
Heavy Vehicles (%) 4%,

Turn Type T Prot
Protected Phases 7
Permitted Phases.

Aciuated Green, G (s) 9.5
Effective Green, g (s}~ 8.5.
Actuated g/C Ratio 0.17
Clearance Time (s) - 11 4.0
Vehicle Extension (s) 3.0

Lane Grp Cap (vph} 0 . 287
v/s Ratio Prot c0.13
vis Ratio Perm -7 .

v/c Ratio 0.79
Uniform ‘Detay, d1 28,5
Frogression Factor 1.00
Incremental Delay, d2 * .13.8
Delay (s) 36.8
Levelof Service -~ 1. .D
Approach Delay (s}

Approach LOS: - 2010

HCM Volume to Capacnty ratio
Aciuated.Cycle Lengthi(s) .
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

1 00 1 OO 1 00 ‘1 OO ‘ 1.80 1.00  1.00
44 O 20 4 ’16.1
T B . il

© UBTA o . Sum of lost time'(s). ABD ;-
55 9% ICU Level of Service B
15 :

Associated Transpertation Eng (ATE) Synchro 6 Report
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EXISTING _A.M.
5. LOVR & Turmi HCM Unsignalized Intersection Capacity Analysis

A e T A NS

Sign-Control - : Free Free - Stop

Grade 0% 0% 0%
Volume {veh/h) 2 241 209 7 15 . .3
FPeak Hour Factor 092 092 0982 092 092 092
Hourly flow rate {vph) - 2 1023 = 227 8 16 . 3
Pedestrians

Lane Width (ft)

Waiking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type ~ N TWLTL
Median storage veh) 1
Upstream signal(ft) -
pX, platoon unblocked

v@, conflictingvolume. -~ 235 - ' ' 1258 231

vC1, stage 1 conf vol 231

vC2; stage 2 conf vol : 1027 g’
vCu, unblocked vol 235 1258 231

tC, single{s). - . 4.1 o - 64 6.2

tC, 2 stage (s) 54

tEfsy . e e S22 o .. 3533
pO gqueue free % 100 84 100
cM.capacity-(veh/n} . 1321+ - - . 3 283 803

Volum ‘ C 235 2
Volume Left 2 g 0 16
Volume Right L 0 o . 8 3
cSH 1321 1700 1700 318

Yolume to Capagity 0.00 &850 014 0.08
Clueue Length 95th (ft) 0 0 0 5

Control Belay (s} . - 7.7 0.0 0.0 171

Lane LOS A c

Approach Delay (s) 8.0 0.0 171

Approach LOS C

Average Delay 0.3

Intersection Capacity Utilizafion 59.5% ICU Level of Service B
Analysis Period (min) 15

Asscciated Transportation Eng (ATE) Synchro 6 Report
11/8/2008



EXISTING P.M.
5: LOVR & Turri

HCM Unsignalized Intersection Capacity Analysis

Sign Contrgl - * - -
Grade

Volume {veh/h) . 4
Psak Hour Factor
Howrly flowrate {(vphy- - - 4
Pedestrians

Lane Width'(ft):.
Walking Speed (ft/s)
Percent Blockage: -
Right turn flare (veh)
Mediantype -
IMedian storage veh)
Upstream signal (ft}
pX, platoon unblocked
vG; conflicting volume
v1, stage 1 conf vol
vC2, stage 2:conf vol .
vCu, unbiocked voi 382
tC, singledsy. -~ - 41
tC, 2 stage (s)

sy o - L2222
pG queue free % 89
cM capagity (veh/h)-

/5

982

Volume Left 4
Volume Right oD
cSH 655

Valume to Capagity
Cueue Length 95th (ft) 0

Control Belay (s) 10.2
Lane LGS B
Approach Delay (s} 0.1

Approach LOS

Average elay

Intersection Capacity Utilization

Analysis Period (min}

ane Configurations L

695

b it
Free Free - Stop .
0% 0% 0%
407 886 - 17 15 .
092 092 092 082

442 263 8 18

TWLTL

1423"

972

451

1423

64

54

894

2T

-0 18 7
1700 1700 280
0.26 058 0.08

v G 7
0.0 0.0 180
c
0.0 190
c

0.3

57.7%

15

972

972

w82

3.3
G8

iCU Level of Service B

Associated Transportation Eng (ATE)

11/6/2008
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EXISTING+PROJECT 1_AM.
1: LOVE & Broderson HCM Unsignalized Intersection Capacity Analysis

Lane Configurations
Sign Centrel - Free

Grade 0%
Volume (veh/h) .. 475 g
Peak Hour Factor 0.92 092

Hourly flow rate {vph) 516 10
Pedestrians

Lane Width {ft)

Walking Speed (ft/s)

Percent Blockage: .

Right turn ftare (veh)

Median type

Median storage veh)

Upstream signal (ft) -

pX, platoon unblocked

vC, conflicting valume . 528 ‘v 8B 1{521
vC1, stage 1 conf vol
vC2, stage 2.conf vol L S NS
vCu, unblocked vol 526 855 521

tC, single (s) SRR il L . 64 A
tC, 2 stage (s)

tF (s} L
p0 gqueue free %
ch capagity (veh/h)

Volume Left

Volume Right»~ = = = 10 0
cSH 1700 1031
Volume to Capacity. ~7 031  0.01
Queue Length 95th {ft) 0 1
ControlDelay{s) . . 00 = @45 184, -
Lane LOS A

Approach Delay{(s) . .~ 0.0 04
Approach LOS

Aver a Dey

Intersection Capacity Utilization L L358% Levelof Service A
Analysis Period (min) 15
A 3 - P e f e iy
Awb = 194 Los B
Asscciated Transportation Eng (ATE) Synchro © Report

10/1/2008



EXISTING+PROJECT 1_P.M.
1: LOVR & Broderson HCM Unsignalized Intersection Capacity Analysis

S T e

Lane Configurations

8ign Control o Free
Grade 0%
Volume {veh/h) .7 .~.307 2
Peak Hour Facior 082 092

Hourly flow ratei{vph) 334 2.
Pedestrians

Lane Width:{ff). ..

Walking Speed (fi/s)
Percent'Blockage -

Right turn flare {veh)

Mediantype .. = . ¢ i . Nome
Median storage veh)
Upsfream signal (ft) .
pX, platoon unblocked
vC, cenflicting volume . U3ze R36 335
vC1, stage 1 conf vol
v(C2, stage 2 gonfvol® .«

vCu, unblocked vol 336

tC, single (s xn o 41

tC, Z stage (s)

tF{s) ‘ e 2.2

pC gueue free %
cM capacity: (veh/h)

i3

Volume Total
Volume Left
Velume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delayi(s):* "1
Lane LOS
Approach.Delay (s) -« .
Approach LOS

i

Average Delay
Intersection Gapacity Utilization
Analysis Period {min)

“ f 4
A aoa Ty Lg i, oo f}w #‘%
frfr"‘j",% k.‘G{a‘w""’c %,«’j it r " "'"b s - -
Assgciated Transportation Eng (ATE) Synchro 6 Report
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EXISTING+PROJECT 1_AM.
2: LOVRE & Gth HCM Sigpalized Intersection Capacity Analysis

T T 20 N SRS S S

Lane onfigurations ‘ T
ideal Flow (vphpl} 4800 1900

Total Lost time (s) 4.0 4.0
Lane Util. Factor . 7y 100 095
Frt 1.00 0.99
Fit Protected =~ © . 0.85 1.00%

Satd. Flow {prot) 1736 3443
Fit Permitted . CpiB4. 1,00
Satd. Flow (perm) 985 3443
Volume:wphy .« 4100538
Peak-hour factor PHF 092 0.92
Adj. Flow {vph} Cuin 70 BB
RTOR Reduction {vph) 0 9
Lane Group Flow (vph) 70 610
Heavy Vehucles (%) 4% 4%
Tumn Type = . Perm = o
Protected Phases 4
Permitted Phases <. . . 4

Actuated Green, G {s) 174 174
Effective Green;ig:(s) 174 474y ¢

Actuated g/C Ratio 028 028
Clearance Time{8) «: - 4.0 40
Vehicle Extension (s) 3.0

Lane Grp.Cap (vph) 286 . .9

vfs Ratio Prot .

v/s Ratio Perm B ¢ 7 Y« L - R S S0 X 1 AT
v/c Ratio 0.24 0.61 047 043 0.03
Uniform Delay, d1 1835484 o e A 15307
Frogression Factor 1.00 1.00

incremental Delayyd2 .- 0.4 1.1

Delay (s) 16.7 19 5

Leveal of Service R LB

Approach Delay (s)
Approach LOS w0, + (0

HCM Volume o Capacity ratio
Actuated Cygle Length s} 3 ' s
Intersection Capacity Utilization 45 7% IcU LeveE of Service A
Analysis Period {min) . o
c Critical Lane Group

Associated Transportation Eng (ATE) Synchro 6 Report
10/1/2008



EXISTING+PROJECT 1_F.M.
Z2: LOVR & Sth HCM Signalized Intersection Capacity Analysis

O T D S SR 4

Lane Configurations
ideal Flow (vphpl}. - .. ~1900/:1900 1900 1500
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Facter” "~ +:1:00,-.8,85 ;- . 100
Frt _ 1.00 0.99 1.00
Flt Protected 085 1.00.
Satd. Flow (prot) 1736 3442
Flt Permitted >~ .. ":0.85 . 1.00 -
Satd. Flow (perm) 847 3442
Volume (vph): b Y51 9389 L
FPeak-hour factor, PHF  0.92 0.92
Adj, Flow (vph) 85 401 .24
RTOR Reduction {vph) 0 7
Lane Group Flow (vph).: . 55 418 % ; 93
Heavy Vehu:les (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%
Turn Type *, . SPerm 7 ‘Perm ) Ps Perm . .
Protected Phases 4
RPermitted-Fhases- . 4
Actuated Green, G (s) 38.0 38.0
Effective Green, g{s) < 88.0 380 i
Actuated g/C Ratio 0.63 0863
Clearance Timel{s) .~ 4.0 . 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph} 410 2180
v/s Ratio Prot 0.12
v/g Ratio Perm 0.09

vic Ratio 013 0.19
Uniform Delay, d1. -/ ‘4,4 4.6 1484 : 18,2
Progression Factor 1.00 1.00 012 022 000 1.00 1.00 1.00
incremental Delay;d2 0.1 0.0 * .. 5040 0 ~
Delay (s) 4.6 4.6

Level of Service: .o~ A Ao
Approach Delay (s} 4.6
Approach LOS

1900 . 1800

4.0
..4.00
0.89

19001900

HCM Average Control Delay 4
HCM Volume to Capacity ratic 0.46
Actuated Cycle Length (s) 60.0 .. Sum of lestdin
Intersection Capacity Utilization 54.5% ICU Level of Service
Analysis Pericd (min} DB s

¢ Critical Lane Group

Associated Transportation Eng (ATE) synchro 6 Report
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EXISTING+PROJECT 1_A.M.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

A e = A NS

ane Configurations
ideal Flow:(vphpl) -~ 1900 1800 QO
Total Lost time (s) 4.0 4.0 4.0 4.0 4, 0
Lane Util. Factor 1.00 0:95.::0/9 G100, 100 1T
Frt 1.00 1.00 0098 1 00 0. 85

Fit Protected . - EEE i -
Satd. Flow {prot)
Flt:Permitted
Satd Flow (perm)

1736 3471 3390 1736 1553

Peak-hour factor PHF O 92 092 092 082 092 0.92
Adj.Flow (vph) - T4 : 5
RTOR Reduction (vph) 0
Lane Group Flow{vph}, 74
Heavy Vehacl 5 (%) 4%
TurnType it Prot 0 TS T L T Perm

Protected Phases 7 4 38 6

Permitfed Phases: -~ . . . looan Lm0 DB e
Actuaied Green, G (s) 7.0 308 198 212 212

Effective Green, g (s) 7.0 308 4Qg e e
Actuated g/C Ratio 8012 051 033 0.35 D 3.3
Clearance.Time (s)- - 40 40 40 . 40 . 40

Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 208 1782 1419 S B13 B9 L
v/s Ratio Prot 0.04 c0.21 0.09 cO 03

v/s Ratio Perm AL 0ot
v/c Ratio 0.36 042 023 0.10 0.03
Uniform Delay, d1: 244 90 : S < T
Progression Factor 0.63 055
incremental Delay, d2 000 01 - B
Delay (s) 16.4 52

Level of Servite 70 s LB v 0 A
Approach Deiay( )

HCM Volume t Capamty rat
Actuated Cycle:Lengthiis) o ‘ ime L
Intersection Capacity Utllizatlon 28 9% ICU Level of Service A
Analysis Perlodi{min) SRR s T R e T
¢ Critical Lane Group

Associated Transportation kng (ATE) synchro 6 Report
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EXISTING+PROJECT 1_P.M.
3 LOVRE & 10th HCM Signalized intersection Capacity Analysis

A T A N

ane Configurations
ideat Flow (vphply: 7. 1800 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util, Fagter: " .. 1,00 085 085, -
Frt 1.060 1.00 098
Fit Protected " - 2085 1,00 1,00
Satd. Flow (prot) 1736
Fit Permitted .. 095
Satd. Flow (perm) 1736
Volume {(vph) 83
Peak-hour factor, PHF 0,92
Adj. Flow (Wphy . . 90
RTOR Reduction {vph) ]
Lane Group Flow {vph} 80"
Heaavy Vehicles (%) 4%
Turn Type Prot
Protected Phases 7
Permitted Phases: . N
Actuated Green, G (s) 73 337 224 18.3 183
Effective Green;gisy ' /7.3 337 224 ‘ 18,3 18i3 11"
Actuated g/C Ratic 0.12 056 037 O 30 0 30
Clearance Time ()i 40~ 40 40 0 400
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Capi{vph) © 211 1050 1276 .
v/s Ratio Prot c0.05 0.14 c0.28

vis RatioPerm:, .. BT
vic Ratio 0.43
Uniform Delay, d1° 244
Progression Factor 1.02
Incremental Delay; d2 114
Detlay (s) 26.2
Level of Service C
Approach Delay (s)
Approach LOS.

'HCM Level of Service

HGM Volume to apacuty ratio
Actuated Cycle Length (s) umof lostime (s} FRNTON S -5 N
Intersection Capacity Ut||Lzat|on 43.7% ICU Levet of Serwce A
Analysis FPeriod {min). . % 15 TR EER eyt TR B e
¢ Critical Lane Group

Associated Transportation Eng (ATE) Syrichro & Report
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EXISTING+PROJECT 1_AM.
4: LOVR & South Bay HCM Signatlized Intersection Capacity Analysis

O TR 2 N . T S

Lane Configurations
Ideal Fiow (vphpl)-: 5. 1800
Total Lost time (s) 4.0
Lane Util. Fagtor, | 1.00
Fri 1.00
Flt Protected -~ %1 :- 0,95 1.
Satd. Flow (prot) 1736
Flt Permiitted R e
Satd. Flow (perm) 1736
Volume (vph): i 235 F
Peak-hour factor, PHF 0.82
Adj. Flow {vph) 255 B30 iF
RTOR Reduction (vph}) 0
Lane Group Flow (vph) * 255 00 0 489 12 0L 0 415 A
Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%
Turn Type G0 Prot St Perm S gl
Protected Phases 7 4
Permitted Phases: =7+
Actuated Green, G (s) 11.4
Effective Greer;g{s) = 11.4
Actuated g/C Ratio 0.19
Clearance Timei(g): ' - 4.0
Vehicle Extension (s) 3.0
Lane Grp.Cap {vph) 333 - 1249
v/s Ratio Prot c0.15

v/s Ratig'Rerm » BRI A A
v/c Ratio 0.77
Uniform Deldy,d1: ., 227
Progressicn Factor 1.00
Incremental Delay, d2  10.175°740:3 ..
Delay (s) 32.8
Level of Service: ¢ 1740 O
Approach Delay (s)

Approach LOS . i,

- ( rol Delay ~ :
HCM \/olume to Capac;ty ratio 0.61
ed Cyg yth { ©594 1 Sumiof _— 12,0 1
intersection Capamty Ut||izat|on 57 3% [CU Level of Service B

Analysis Period (min} 1B RN o
¢ Critical Lane Group

Associated Transpartation Eng (ATE) Synchro § Report
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EXISTING+PROJECT 1_P.M.
4: LOVR & South Bay HCM Signalized Intersection Capacity Analysis

N U N .

Lane Configurations
Ideal Flow.(vphph)+ -~ 1900 . 1900. 1900 * 1900 1900, 18001900 . 180!
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lahe Util, Factor - - 1.00 085 1,00 '0.95%: 400
Fri 1.00  1.00 1.00 1.00 0.85

Fit Profected *» * . ..0.95 100 1.0
Satd. Flow (prot) 1736 3463

Flt Permitted - 0.95 1.00 T
Satd. Flow (perm) 1736 3463
Volume{vphy. i~ 209 288 ‘5 - 5 6804 205 8 47 B
Peak-hour factor, PHF 082 092 092 092 (092 092 092 0982 092 092 0.92 0.92
Adj. Flow (vph) 227 313 5.5 857 °.7321 . 9 18, 97 P! G7
RTOR Reduction (vph) ¥ 2 g

Lane Group Flaw.(vph) = 227 316 0 00 i S0 2B 000 2
Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%
TunType - Brot 00 Parm & Solif e e T Tk
Frotected Phases 7
Permitted Phases

Actuated Green, G (s ) 9.5
Effective Grgen, g s}t 1.9,5 + 25.0 ‘
Actuated g/C Ratio 0.1 7 044 C. 01
Clearance Time (s} . 4.0 400 Q] ; 400 40
Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 1508 S 2 B0 : T - 30¢

v/s Ratic Prot ¢0.13 0.09 0.00 .

v/s Ratio Perm e . B SRR LSS
v/c Ratio 0.79 021 0.42
Uniform Delay, d1 . 230 10.4 . 284. 185 7
Frogression Factor 1.00  1.00 1.00
Incremental Delay, d2  13.8 ~ 01 218" "2
Delay (s} 36.8 101 50.2
LeveliofService ..o« = D . B i D0
Approach Delay (s)
Approach LOS -

] ':‘:i:;‘f‘iQDO 1860 1900

HCM Average Control Delay
HCM Volume to Capadcity ratio
Actuated Cycle-Length (s} . . .. - 574, . _.Sum oflostdimie 0
Intersection Capacity Utilization 56.0% ICU Level of Servu,e B
Analysis Period (min) CHE AL - - Lo
¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchiro 6 Report
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EXISTING+PROJECT 1_A.M.
. LOVR & Turri HCM Unsignalized Intersection Capacity Analysis

Ao N

Lane Configurations & T b

Sign Control’ : : Free Free . .- Stop

Grade 0% 0% 0%

Volume (veh/h) - 3 241 212 -7 15 3

Peak Hour Factor 092 082 082 082 082 0.92

Hourly flow rate (vph) 3 1023 230 .83 16 3

Pedestrians

Lare Width (fty.

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh}

Median type = . - ' TWLTL

Median storage veh) 1

Upstream signal (ft)

pX, platoon unblocked

vC; conflicting volume™ 238 e 201284 0 234

v, stage 1 conf vol 234

vC2, stage 2 confyol o _ * S 1028

vCu, unblocked vol 238 1264 234

tC..single {8). - =44 ' SRS .. B84 B2

tC, 2 stage (s) 54

tE{s) i v 22 ; e 350 33

p0 queue free % 100 24 100
- 282 800 - -

ciicapacity (vehifh) - 1317

238 :
0

30

Volume Right . 0 6 8
cSH 1317 1700 1700
Volume to Capacity 0.00 060 014
Ciueue Length 95th (ft) 0 0 0
Control Delay (s) 77 00 00
Lane LOS A

Approach Delay (s) 0.0 0.0
Approach LOS

]

}\verage elay
imersection Capacity Utilization
Analysis Period (min)

ICU Level of Service B

o

Associated Transportation Eng (ATE) Synchro 6 Report
11/6/2008 _



EXISTING+PROJECT 1_P.M.
5 LOVR & Tumi HCM Unsignalized Intersection Capacity Analysis

A e AN S

Lane Configurations ® £ 1) L

Sign Control -+ - Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 4 410 886 . 17 .. 45 .7
Peak Hour Factor 0.82 092 092 032 092 082
Hourly.flow rate (vph) 4 446 963 .. 18 =468 8.
Fedestrians

Lane Width (ft) -

Walking Speed (ft/s)

Percent. Blockage .

Right turn ffare (veh}

Median type co TWLTL
Median storage veh) 1
Upstream signal (ft)

pX, platoon unblocked

vG;-conflicting volume - 982 - 427 972
v(C1, stage 1 conf vol 972

VG2, stage 2.confyvol L. : e s CABA L
vCu, unblocked vol 982 142? 872
tC, single {s) -~ - 41 - S .84 B2
iC, 2 stage {s) 54

tFis) T - SR 35 .33
pO queue free % 899 94 97

304

gapacity.(veh/h): - 685

Volume Left | 4 - 0 0 16

Volime Right- BN A8 8B

c3H 895 1700 1 700 280

Volume to Capacity - 001 026 058 009

Queue Length 95th {ft) #] ] 1] 7

Contro! Deiay (s) 10.2 0.0 0.0 - 19.0

Lane LOS B c

Approach Dejay (s) 0.1 0.0 19.0

Approach LOS C

Average Delay 0.3

Intersection Capacity Utilization 57.7% ICU Level of Service
Analysis Period (min) 15

Associated Transportation Eng [ATE) Synchro 6 Report

11/6/2008



CUMULATIVE _AM.
1. LOVR & Eroderson HCM Unsignalized Intersection Capacity Analysis

Lane Configurtio
Sign Gantrol o Free

Grade 0%
Velume {(vehih}: - 520 - 107 10«
Feak Hour Factor 092 0582 0.92

Hourly flow rate {(vph) 565 11 11
Pedestrians

Lane Width (ft) -
Walking Speed (ft/s)
Percent Blockage %
Right turn flare (veh)
Median type 1.7,
Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
vC, conflicting volume ) 57¢
vC1, stage 1 conf vol

vC2, stage 2:conf vol i P
vCu, unblocked vol 578 940 571
tC,ssingle (s) 7 o e 64 B2
tC, 2 stage (s)

tF(s) .. . St 2.2
p0 queue free % 39
cM capagcity (veh/h) i

‘940 571

Volume Total:

Volume Left 11

Volume Right. . 0 BB
cSH 1700 987 431

Volume to Capacity =084 0.01 004

Queue Length 95th (ft) 0 1 8

Contrel Delay:(s) 0.0 04143

Lane LOS A B
Approach:Delay (s) 0.0 . 04 143

Approach LOS B

zzzzzzz

Average Delay
intersectien Capacity Utilization
Analysis Period (rmin}

P /p
Av, sy - & A S
é% Lfﬁf i/ - QE > T -
Agsociated Transportation Eng (ATE) Synchiro 8 Report

10/1/2008



CUMULATIVE_P.M.
1: LOVR & Broderson HCM Unsignalized Intersection Capacily Analysis

Lane Configurations 2 ) bl

Sign Control "~ Free. . .U+, [Free Stop

Grade 0% 0%

Volume (veh/h) 340 5.7 B0, . 445 15 1
Peak Hour Factor 082 082 082 062 0.92
Hourly flow rate (vph) 370 5 .33 484 LhAB

Pedestrians

Lane Width-(ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type ' ‘- o ... Mone

Median storage veh)

Upstream signal {ft)

pX, platoon unblacked

vC, conflicting volume 375 SR aTR. e
vC1, stage 1 conf vol

vC2, stage 2 conf val

vGu, unblocked vol ‘ 375 921 372
(C, singlz (s} 4.1 64 B2
tC, 2 stage (s)

tF (s)
p0 gueue free %
cM capacity (veh/h)

Volume Total ;
Vaolume Left 0 33 5

Volume Right®i=w . -+ B o 18
cSH 1700 1172 504
Volume to Capacity -+ 0,22 003 0.04
Queue Length 95th (ft) 0 2 3
Conirol Delay (s) 0.0 0.8 125
Laneg LOS A B
Approach Delay(s)~ . . 8.0 08 125
Approach LOS B

Average Déla

intersection Capacity Utilization B
Analysis Period (min)
A ﬁ F flm‘} = - | ! o 1-”.,‘; ”‘,‘i%
’”“g AL e Lo B SR
Associated Transportation Eng (ATE} Synchro & Report

10/112008



CUMULATIVE_AM.
2. LOVR & gth HCM Signalized Intersection Capacity Analysis

‘Tr*'\*

Lane Configurations o n
Ideat Flow (vphpl) V.. 1900 1900 1800+
Total Lost time (s) 4.0 4.0

Lane Util, Factar 100 095
Frt 1.00 0.9
Fit Protegted - = ... 085 1.00
Satd. Flow (prot) 1736 3442
FltPermitted - - -+ . % 0.54 1.00
Satd. Flow (perm} 985 3442

Volume (vph) 700 A30.
Peak-hour factor, PHF  0.82 0.92

Adj. Flow: (vph)i . . 76 B4A1380
RTOR Reduction (vph) 0 B
Lane Group Flow (vph) 871
Heavy Vehicles (%) 4% 4%

Tumn Type - Perm
Protected Phases

Permitted Phases, ;=7 " 4
Actuated Green, G s} 21.1
Effective Green,igi(§): 21.1

Actuated g/C Ratio 0.35
Clearance Timei{s) .. . 4.0
Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 346+ 1210 .,
v/s Ratio Prot

vis Ratio Perm 0.08

vic Ratio 0.22

Uniform Delay, g1 13.7 4.
Progression Factor 1.00 1 00 0.34 O 53 0.07 1.00 100 1 00
Incremental Delay, 2+ 0.3. 08 ¥ A0 o G2 0.3
Delay (s) 140 162 8.7 7.8
LevelofiService i B B A A

Approach Delay (s)
Approach LOS

HCM Volums to Capacity ratio
Actuated Cycle Lengih{sy:. . ... 800 = =~ Sumoflosttime sia
Intersection Capacity Utllrzatlon 53.6% IcuU Level of Service A ) ‘
Analysis: Period:(min) : - 15 Se Bl e

¢ Critical Lane Group

Asscciated Transportation Eng (ATE) Synchro 6 Report
10/1/2008



CUMULATIVE_P.M.
2: LOVR & 9th HCM Signalized intersection Capacity Analysis

N T N

,,,,,,

Lane Configurations h 41
Idgal Flow (vphpl) = +1800. 1900
Total Lost time (s) 4.0 4.0
Lane Util. Facter 1.00  0.95::
Frt 1.00 0.99

Flt Protected . = 0,95 1000 0
Satd. Flow (prot) 1736 3441

Fit Permitted B2 1.00
Satd. Flow (perm) 592 3441
Volume {vp LIHBB 405
Peak-hour factor, PHF 092 0.92

Adj. Flow-(vph)- # w0« .80 440
RTOR Reduction (Vph) 0 7
Lane Group Flow (vph) B0 460 . .
Heavy Veh|cles (%) 4% 4%
Turn Type Perm
Protected Phases 4
Permitted Phases. - . .- . 4 ‘

Actuated Green, G (s) 388 388
Effective Green,ig{s) .. 38.8 388

Actuated g/C Ratio 065 065

Clearance Timei(s). .+ - 4.0 - 40

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 383 2225774

v/s Ratic Prot 0.13

v/s Ratio Perm © . 0.10 010
v/c Ratio 0.16  0.21 0.15
Uniform:Delay, di =~ 42 4.3 42
Progression Factor 1.00  1.00

Inicremental Delay, d2 0.2 0.0

Belay (s) 4.4 4.4

Level of Service, A A g

Approach Delay (s)
ApproachLOS . -

HCM Average Centrol Delay -
HCM Volume to Capacity ratio
Actuated Cycle Lengthi(s) w60 ' lostt £ 18,0
Intersection Capacity U+|l|zat|on 57.8% lf“U LeveE of Semce B
Analysis Period {min)~ coomABT TR iy R e
¢ Critical Lane Group

Associated Transportation Eng {ATE) Synchro 6 Report
10/1/2008



CUMULATIVE _A.M.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

A e T A NS

L.ane Configurations 44 4 _
Ideal Flow:{vphpt) 1800 . 1900 - 1900 1880 1800
Total Lost time () 40 40 40
Lane Util. Factor+:. ;  1.00 0.95,.:0.95
Frt 100 1.00 0598
Flt Protected: - 0,95 180 1.00
Satd. Flow (prot) 1736 3471 3389
Flt Permitted 985 100 1.00.
Satd. Flow (perm) 1736 3471 3389
Volume (vphY - 000078 75077295

Peak-hour factor, PHF 092 082 092 0 92
Adj. Flow (vphy ' . 82 815, 1321,
RTOR Reduction (vph) 0 0 27 O
l.ane Group Flow {vph) 82 B15. 354 U0 Uih
Heavy Vehicles (%) 4% 4% 4% 4%
Turn Type Prot ... .
Protected Phases 7 4 8
Permitted Phases . . _
Actuated Green, G (s) 102 30.% 167
Effective Green; g{s). - 18.2 = 309 16.7
Actuatea g/C Ratio 017 052 028

imeisy 40 4.0 4.0
3.0 3.0 3.0

Lane Grp Cap (vph) 295 1788~ 943 1
v/s Ratio Prot 06.05 c0.23 0.10

v/siRatic Perm ' BT

v/c Ratio 028 046 038

Uniform Delfay, d1 - - 21,7 8.2 74 500
Progression Factor 0.72

incremental Delay, ¢2 0,5
Delay {s) - 1841
Level of Servige . = AN

Approach Delay (s)
Approach LOS:

HCM Volume to Capamty ratio

Actuated Cycle:Lenglh {s) © - B0 .- Sumof lost time (s) At 80
intersection Capacity Utilization 30.7% ICU Level of Zervice A
Anzlysis Period (min} . 15 ' pr

¢ Critical Lane Group

Associated Transportation Eng (ATE} Synchro & Report
10/1/2008



CUMULATIVE P.M.
3. LOVR & 10th HCM Signalized Intersection Capacity Analysis

ane Configuraticns
Ideal Flow (vphpi) 1900 1
Total Lost time (s) 4.0 .
Lane Util. Factor ' “1:00 . .0.95:
rt 1.00 .
Flt Protected 0.95 100100
Satd. Flow {prot) 1736 3471
Fit Permitted C 095 . 00 1.0¢
Satd. Flow (perm) 1736 3471
Volume (vph) hTRon 478
Peak-hour fac:tor PHF 0.92 082
Adj. Elow.(vph): . 98 516
RTOR Reduction (vph) 0 0
Lane Group Flaw (vph): .98 516 107¢
Heavy Vehicles (%) 4% 4%

Turn Type ' Prot 0
Protected Phases 7 4
Permitted Phases IR LN £
Actuated Green, G (s) 75 356 241
Effective Greeh, g.(s} . 7.5 358 - 24.1
Actuated g/C Ratlo 0.12 059 040
Clearance Timgifs) i 140 . 40 =
Vehicle Exiension (s) 3.0 3.0
Lane Grp Cap (vph) 217 2058 . 1372
v/s Ratio Prot c0.06 0.15
vis RatioPermy. | ... . .
vic Ratio 0.45 025 078
Uniform Delay, d1 -~ 243 - 58 . 1586
Progression Factor 100 0680 1.00
incrementalDétay:d2 715 0.1 2.9
Delay (s) 258 4.7 185
Level of Service i1 N A B
Approach Delay (s)
Approach LOS! %

HCM Volume to Capacr y rat|o
Actuated Cycle Lengthi(s) /.
Intersection Capacity Utilization
Analysis Period (mir}*

¢ Critical Lane Group

- Sumiofiost in o 0
ICU Level of Service A

Associated Transporiation £hg (ATE) Synchro 6 Keport
16/1/2008



CUMULATIVE _AM.
4. LOVR & South Bay HCM Signalized Intersection Capacity Analysis

e R T 2 e N N S N S 4

Lane Configurations %
Ideal Flow (vphpl)- . 1900 4900, .1900
Total Lost time (s} 4.0 4.0
Lane:thil. Factor© 1 1.00 095
Fri 1.00 1.00
Flt Protected 1%, 095 1,00
Satd. Flow (prot) 1736 3467
Flt Permitted & | . 085 100"
Satd. Flow {perm) 1736 3467
Volume (vph) . .1260 635
Peak-hour factor, PHF ~ 0.92  0.92
Adj.Flow (vah) 71283 690
RTOR Reduction {vph) 0 1
Lane Group Flow{vph) 283 694:..
Heavy Vehtcles (%) 4% 4%

Turn Type Prot 7
Protected Phases 7
Permitted Phases -
Actuated Green, G (s)  11.7
Effective Green, g (s) 4437
Actuated g/C Ratio 019
Clegrance:Time (s) 4.0
Vehicle Extension (5) 3.0
Lane Grp Cap (vph) * 1323 |
v/s Ratio Prot c0.16
v/s Ratio Perm o
v/c Ratio 0.88
Uniferm Delay, d1 249 ¢
Progression Factor 1.00
Incremental Delay; d2: * 22.3
Delay (s) 47.2
Level of Service: 4y D - € RN S EE
Approach Pelay (s) 27.1 24.8 29.0 324
Aﬁbrqach.LQS RN SO G

0 19001900

HCM Average ley
HCM Volume to Capacrty ratio
Actuated Cycle'Length (s) v Bum of lost Himie TN AN |
Intersection Capacity WHilization 60 9% ICU Level of Service B
Analysis Perigd {min} - RN S R

¢ Critical Lane Group

Associated Transpottation Eng (ATE) Synchic 6 Report
10/1/2008



CUMULATIVE_P.M.

4: LOVR & South Bay

HCM Signalized Intersection Capacity Analysis

Lane Configurations
Ideal Flow. (vphph
Total Lost time (s)
Lane Util. Factor 'l
Frt

Fit Protected

Satd. Flow (prot)

Flt Permitted :
Satd. Flow (perm)

-‘}

%

1800

4.0

1.00" '

1.00

L0095
1736
1095

1736

V. Y

o f

Voiume {vph),:
Peak-hour factor, PHF
Adj. Flow (vph 7.
RTOR Reduction {vph)
Lane Group Flow.{vph)
Heavy Vehicles (%)

0.92

250:

0
250
A%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (8)

s Prot

7

11.3

113 288

.18

4. o

30

Lane Gip Cap (vph)
v/s Ratic Prot

vis Ratio Perm.-. ..

vic Ratio

Uniform Delay, d1..
Progression Factor
Incremental Delay;d2'
Delay (s)
Level of-Servi IR
Approach Delay (s)

ApprC?aGh LOS it

HCM Volume to Capamty ratio

0.79

;24,2

1.00

127

369

Actuated Cyclé Lengthi(s) -

intersection Capacity Utilization

Analysis Period.(min)
¢ Critical Lane Group

c0.14

um of lost time (s): 160
‘ ICU Levei of Servsce B

Associated Transportation Eng (ATE)

0/1/2008

Synchio & Repori



CUMULATIVE_A.M.
5: LOVR & Turri

HCM Unsignalized Intersection Capacity Analysis

A e AN

Lane Configurations
Sign.Control

Grade 0% 0%
Valome (veh/hy 5 1040 - 230 10 15
Peak Hour Factor 092 €92 092 082 092
Houry flow rate-(vph}y ~ 5 41430 - 250 n AG -
Pedestrians

Lane Width:(ft)- .

Waiking Speed (ft/s)

Percent Blockage

Right tum flare (veh)

Mediantype TWLTL
Median storage veh) 1
Upstream signal (ft) ‘ ' S
pX, platoon unblocked

vG, conflicting volume’, -~ 261 L1397
v(C1, stage 1 conf vol 255
v32, stage 2-.confvol 1141
vCu, unblocked vol 261 1387
tC; single(s) - . ° 4.1 T - X
tC, 2 stage (s) 54
B8 o 2w 2. - i © 35
p0 queue free % 93
oM capagity-(veh/h} . 249

Volume Tof 11300 26
Volume Left 5 0 O 16
Volumg Right . ‘ 0 o M. 5
cSH 1292 4700 170C 300
Volume te Capacity 0.00 066 015 007

{Jueue Length 95th (ft) 0 g G 4]

o

255" ~

255

s

99

Control Delay (s) 7.8 00 00 178
Lane LOS A C

Approach Delay {s) 0.0 0.0 179

Approach LOS C

Average Delay 0.3

Intersection Capacity Utilization B4.7% ICU Leve! of Service C
Analysis Period {min) 15

Associated Transportation Eng (ATE)
11/6/2008

Synchro € Report



CUMULATIVE_P .M.
5. LOVR & Turri HCM Unsignalized intersection Capacity Analysis

Lane Configurations
Sign Control .
Grade

Volume (veh/h)
Peak Hour Factor . .
Hourly flow rate (vph) -~~~ .5 . 489 1085 - 22 .16 2
Pedestrians

Lane.Width (ff) - - -

Walking Speed (ft/s)

Percent Blockage..

Right turn flare {veh)

Median type. - .- - : \ TWLTL

Median storage veh) 1
Upstrearm:signal (ft) . ' ‘ o

pX, platoen unblocked

vG, ¢anflicting voluime - -~ 1087 o T {578 1076

v(G1, stage 1 conf vol 1076
v(2;stage-2.confvol . - o+ S =154 NN

vCu, unblocked vl 1087 1576 1076

tC;single {s)=":- . . 44 ' : 64 8.2

tC, 2 stage (s} 5.4

pC queue free % 99 93 a8

cM capacity {veh/n). -~ . 834 - - o 240 264

Volums Total. T 489 11
Volume Left 5 0
Volume Right =~ 0 0
cSH 634 1700
Volume to Capacity 001 0.28
Queue Length 95th {ft) 1 0
Control Belay (&) 10.7 0.0
Lane LOS B
Approach Delay (s) 0.1
Approach LOS
Average Delay 0.3

Intersection Capacity Utilizaficn 62.8% 1CU Level of Service B
Analysis Period (min) 15

L—

Associated Transportation Eng (ATE) Synchro & Report
11/6/2008



CUMULATIVE+PROJECT 1_A.M.
1: LOVR & Broderson HCM Unsignalized intersection Capacity Analysis

[

Lane Configurations
Sign Control: .
Grade 0%

Volume (veh/h) 52310 1108

Peak Hour Factor 092 092 092 092 082 092
Hourly flow rate (vph) 568 11 N 11 1335
Pedestrians

Lane Widih (ft)

Walking Speed (ft/s)
Percent Blogkage - :
Right turn fiare (veh)
Median type' & 5o
Median storage veh)
Upstream signal (ft)

pX, platoon unblocked

vC, conflicting voliime - 579 .
viC1, stage 1 conf vol

vC2, stage 2icorf vol. N

vCu, unbiocked vol 579 Q46 574
iC, single (s)

tC, 2 stage (s)

tF (s) :

p0d queue free %

cM capacity (veh/h) 7

Volume Total '
Volume Left 0

VolumeRight -~ - 11 Y 33

cSH 1700 985 428

Volume to Capacity 034 001 019 .
Queue Length 95th (ft) 0 1 8

Control Delay (8) 0.0 04 44 i eaand
Lane LGOS A B

Approach Delay (s) 00 04 144

Approach LOS B

verage Delay 0.8

Intersection Capacity:Utilization ~~ 38.1% - ICU Level of Service . A
Analysis Period (min) 15
g 1 s P
Aw P = 1.3 Los €
Associated Transportation Eng (ATE) Synchro 6 Report

10/1/2008



CUMULATIVE+PROJECT 1_P.M.
1 LOVR & Broderson HCM Unsignalized Intersection Capacity Analysis

— v ¢ TN A

E_ane Confsgurahons

Volume: (veh/h} ' - :
Peak Hour Factor 0.82
Hourly flow raite {vph) 370
Pedestrians

Lane Width (ft)

Walking Speed (ftfs)

Fercent Blockagé::

Right turn flare (veh)

Median type-
Medlan storage veh)

pX, platoon unblocked

vC, conflicting volume 375 b 1h0ge
vC1, stage 1 conf vol

vC2, stage 2 confvol- et e TR T
vCu, unblocked vol 375 924 372
tC, single (s} : clsidi s e B4 B2 -

tC, 2 stage (s)

tF(s) . < N 20 : 35, 33 SR n e
pd queue free % g7 o8 a7

cM capacity {veh/h}) 73 . &1 288

Volume Total 20023
Volume Left 0 33 5
Volume Right. 5 AR b O
cSH 1700 1173 509

Volume to Capagity’. - 0122 0:03: 004 a0
Queue Length 95th (ft) 0 2
Control'Delay (s} /%7 0.0 0.8
Lane LOS A
ApproachDelay(s):; " =00 0.8 =124, 0 Loy
Approach LOS

Average Delay 8 o o
Intersection Capacity Utilization 56.8% ' U ICU Level of Service B
Analysis Period (min)

Ty
o
. -
'
e
i
A
S,

e e
s
<

Associated Transportation Eng (ATE) Synichro & Report
10/1/2008



CUMULATIVE+PROJECT 1_A.M.

2: LOVR & 5th

HCM Signalized Intersection Capacity Analysis

A

Lane Configurations

N T Y

Ideal Flow (vphpl). .+ 1800 1900 i 1800
Total Lost time (s) 4.0 4.0

Lane Ut Facter -~ 1.00  0.95 ;7

Frt 1.00 099

Flt Protected 0,95 100

Satd. Flow (prot) 1736 3442
Fit:Permitted 054 1,00

Satd. Flow !perf"i) 982 3442

Volume {(vph) = 50700 593

Peak-hour factor, FHF ~ 0.52 0.92

Adj. Flow (vph) . 76 845 .4.38. . .
RTOR Reducnon (vph) 0 8

Lane Group Flow (vph) 76 675

Heavy Vehicles (%) 4% 4%

Turn Type Perm
Protected Phases 4

Permitted Phases 4
Actuated Green, G (s)  21.1
Effective'Green; g (s) 211

Actuated g/C Ratio 0.35
Clearance Time (&) . 40 .- 4,
Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 345"

v/s Ratio Prot

vis Ratio Perm 008 ¢
v/c Ratio 0.22
Uniform Delay,.d1 1 1.13.7
Progression Facior 1.00
Incrementa! Delay d2: 1 0.3
Delay (s) 14.0
Level of Service + 50 0 B

Approach Deiay (s)
ApproaCh‘ LOS:

HCM Volume o Capacuty ratic
Actuated-Cyele'Length (s)
intersection Capacity Utilization
Analysis Periodi{min). . -

¢ Critical Lane Group

60 0
53.7%
15

um of lost time (s) ‘ ‘ pnih
Icu Level of Ser\nce A

Associated Transportation Eng (ATE} Syrichro 6 Report

10/1/2008



CUMULATIVE+PROJECT 1_P.M.

2: LOVR & Sth

HCM Signalized intersection Capacity Analysis

A

Lane Configurations

I

Ideal Flow (vphpl) 1900 1808 . 1800
Total Lost time (s) 4.0 4.0

Lane Util, Factor: . 1.00 085 7.
Frt 1.00 089

Flt Protected ¢ 10:85. 1.00

Satd. Flow {prot) 1736 3441

Flt Permitted 032 1.00

Satd. Flow (perm) 590 3441
Volume (vph) ... .0 955 406 25
Peak-hour factor, F’HF 092 082 092
Adj. Flow (vph) -~ 80 441
RTOR Reduction {vph) 0 7

Lane Group Flow (vph) 60
Heavy Vehicles (%) 4%

4% 4%

Turn Type Perm =

Protected Phases

Permitted Phases.” -~ ¢ .. 4
Actuated Green, G (s}  38.9
Effective Green, 'g{(s):.-..38:9

Actuated g/C Ratio 0.65

Clearance Timei(s) - 4.0

Vehicle Extension {s) 3.0

Lane Grp Cap {(vph) 383

v/s Ratic Prot

v/s Ratio Perm 0.10 RN O PO X S8
vic Ratio 0.16 0.21 015 058 0.17 D 20 0 35 0.16
Un|f0rm Delay, d1 . 41 . 43 T Ve iR i G
Progression Factor 100 1.00

Incremental Delay, d2 0.2 0.0

Delay (s) 4.3 4.3

Level of Service A AL

Apprcach Delay (s)
Approach LOS v ¢

HCM Volume to Capamty raho
Actuated Cycle Length (8)
Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

0.51 ‘ ‘ ‘
SRITS Sumof losttime (s) = B0
58.0% ICU Level of Service B

Associated Transportation Eng (ATE) Synchro € Report

10/1/2008



CUMULATIVE+PRGJECT 1_A.M.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

ane Configurations 5
Ideal Flow (vphpl)- "+ 1900
Total Lost time (s) 4.0
Lane Util, Factor "+ ;7. 1.00

Fri & 1.00
Fit Protected ™ ‘ 0.85'
Satd. Flow (prot) 1736

FliPermitted Lipes 1l
Satd. Flow (perm) 1736

Volume (vphy 075
Peak-hour factor, PHF 0.92
Adj: Elow (vph) . B2
RTOR Reduction (vph) 0
Lane Group Flow:{vph) 82
Heavy Vehlcles (%) 4%
Turn Type Prot
Protected Phases 7
Permitted Phases . S
Actuated Green G (s) 104 31.2 168
* (s} 104 312 168

Actuated g/C Ratio
Clearance Timé (s}
Vehicle Extension (s)
Lane Grp Gap {vph)'

vis Ratio Prot

v/s Ratio Pern 000
vic Ratio

Uniferm Delay, d1
Progression Factor
Incremental Delay, d2
Delay {s}

Level of Service’
Approach De!aj (s)

HCM Velume to Capac _,I ratfo
Actuated Cyclelengthifsys . | . 6600 Sumof losttime{(s) T R
Intersection Capacity Ut |E|zat|on 30.8% ICU Level of Service A

Analysis Period {min) . o : 15 L REEERE IS

¢ Criticat Lane Group

Associated Transporiation Eng (ATE) Synchre 6 Report
10/1/2008



CUMULATIVE+PROJECT 1 P.M.
3: LOVR & 1Gth HCM Signalized Intersection Capacity Analysis

A e A N

Lane Configuraticns
Ideal Fiow (vphpi)- 1900 . 1900
Total Lost time {s) 4.0 .
Lane Util. Fagtor! . 1.00 - :0i95.. .0,
Frt 1.00
Flt Protected 0,95,
Satd. Flow (prot) 1736
Flt Permitted/s " 0,95 i
Satd. Flow (perm) 1736
Volume'(vph) iigpd 47
Peak-hour factor, PHF 0.82
Adj. Flow (vphyiiis o 88
RTOR Reduction (Vph) 0
Lane Group Flow {vph) 98 51711071
Heavy Veh:cles (%) 4%
Turn Type .0 Prot
FProtected Fhases 7
Permitied Phases™’: . .
Actuated Green, G (s) 7.5
Effective Green; g{sy "= 7.5
Actuated g/C Ratlo 0.12
Clearance'! sy 4.0
Vehicle Extensmn {s) 3.0
Lane Grp Cap (vph) 217
v/s Ratio Prot c0.06
v/s Ratio:Perm,

v/c Ratio 0.45
Uniform-Delay, d1° 2483558+ s

Progressicn Factor 1.00 0.79 1 00 1.00  1.00
Incremenital Delay, d2 1.5 0.4 02 ¢
Delay (s} 259 16.3
Level'of Service .
Approach Delay (s)
Approach LOS

HCM Average Contr 144
HCM Velume to Capacity ratio 0.52
Actuated CycleLength (s} = 1 800 &, Sumoflost time{s)i4 110 1420
Intersection Capacity Utlllzatlon 47 1% ICL} Level of Service A
Analysis Period (min) - 5 it ‘
¢ Critical Lane Group

Asscciated Transportation Eng (ATE) Synchro 6 Report
10/1/2008



CUMULATIVE+PROJECT 1_A.M.
4: LOVR & South Bay HCM Signalized Intersection Capacity Analysis

A T T 2 U B N

Lane Configurations
ideal Flow {vphp!) 1900 1800 . 1900 ~ 18
Total Lost time (s) 4.0 4.0

Lane Util. Factor ¢ 100 0985 .

Frt 1.00 1.00

Fit Protected. | 0.85 1100

Satd. Flow (prot) 1736 3467

Fit Permitted © 095 1,00

Satd. Flow (perm) 1736 3487

Volume {vph) U280 B41 B
Peak-hour factor, PHF  0.92 092 0.92
Adj. Flow (vph) 1283 897 BBy
RTOR Reduction (vph) 0 1 0
Lane Group Flow (vph) 283 701
Heavy Vehacles (%) 4% 4% 4%
Turn Type Prot ' o
Protected Phases 7 4
Permitted Phases o

Actuated Green, G {s) 11.7 20.5
Effective Green, g (s} © 11.7 - 20,5
Actuated g/C Ratio 019 0.33
Clearance Time (s) 405140 .
Vehicle Extensicn (s) 3.0 3.0
Lane Grp Cap (vph): 323 1130
v/s Ratio Prot c0.16 c0.20
vis Rafio Perm R

v/c Ratio 0.88 0.62
Uniferm Delay, d1 _ 249 17.9
Progression Factor 1.00 1.00
Incremental Delay, d2 @+ 223 1.1
Delay (s) 472 19.0
Level of Service D B
Approach Delay (s)
Approach LOS

4900: 1900 1960, 1900
40 40

1.00° 400

100 0.85

'0.96 100

1745 1553

0.96 1.00

1745 1553

6,897 0 25 1140
092 092 092 092
7 432, .27 152

0 0 0 106
0 0 458. 46
4% 4% 4% 4%

O Splitt T Perm

7.0 15.0 18.0
CUFD 190 ,.19.0
011 030 0.30
3.0 3.0
527 469

003
0.28 0.87 0.10
288 208 . 158
100 1.00

HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) B9 e 120
Intersection Capacity Utilization 61 2% iCU Levei of Serwce B
Analysis Period {min) B e

¢ Critical Lane Group

Associated Transportation Eng {ATE) Synchro 5 Report
10/1/2008



CUMULATIVE+PROJECT 1_P.M.
4: LOVR & South Bay HCM Signalized Intersection Capacity Analysis

O T S AU R SR S 4

Lane Configurations
ideal Flow (vphpl) ~ " ; 1800 1500
Total Lost time (s) 4.0 4.0
Lane Util, Factor 1000 095
Frt 1.00 1.00
Flt Protected ~ o, 0.85 100
Satd. Flow {prot) 1736 3464
Flt Permitted s :'};0_{95 100 T
Satd. Flow (perm) 1736 3464
Volume (vph) - C 230 idte
FPeak-hour factor PHF 082 092
Ad). Flow(wph)|  250. 343
RTOR Reduction (vph) 0 2
Lane Group Fiow (vph) - 250 © 345
Heavy Vehlcles (% 4% 4%
TunType ... Prot . . S
Protected Phases 7 4
Permitted Phases ” . BRSNS
Actuated Green G (s) 11.3 288

Actuated g/C Ratlo 06.18 0.48
Clearanoce Time (s) 40 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 315 1604
v/s Ratic Prot c0.14 010
v/s Ratio Perm - C
vic Ratico 0.79 0.22
Uniform Delay, d1 243 10,0 4308 2488 1891
Frogression Factor 1.60 1.00 1.00 1.60 .

incremental Detay, d2 = 128 01 815

Delay (s) 372 100
LevelafService 0" B
Approach Delay (s)
Approach LOS

:21-._:5
1.00
R N

227

HCW Average Control Delay © 00
HCM Volume to Capacity ratio 0.69
Actuated. Cycle Length(s): - - UB2205, ;. Sum of lostitinie sy
Intersection Capacity Utilization 60. 2% iCU Level of Ser\nce B
Analysis Period (min) o 16 S i TR

¢ Critical Lane Group

Associated Transportation Eng (ATE} Synchro 6 Report
16/1/2008



CUMULATIVE+PRCOJECT 1_A.M.
5 LOVR & Turri HCM Unsignalized Intersection Capacity Analysis

Ao AN 4

‘h‘é&u.m.k T

Lane Conflguratnons ks 4 T L4

Sign Control. " - S5 % cFree. Free . - Stop -
Grade 0% 0% 0%
Volumie {(vehvh) .~ B 1040 233 . 10 - .15+ - 5
Peak Hour Factor 082 082 082 092 082 092
Hourly flow rate (vph) :7 1480 253 .11 16 .5
Pedestrians

Lane Width (fty - .

Walking Speed (ﬁ,/s)

Percent Blockage

Right turn ﬂare (veh}

Median type ;. o - TWLTL
iedian storage veh) 1
Upstream-signal {ft) ' '

pX, platoen unblocked

vC, conflicting volume - 264 - = 1402 259
v(31, stage 1 conf vol 253
vC2,'stage 2-¢onf vol ' : 1143 .

vCu, unblocked vol 284 1402 259
tC,sihgleds) » . - . 44 S B4 B2
iC, 2 stage (s) 5.4

pO queue free % 95 93

&M capacity (veh/h)

Volume T B 11300 2B4F T iR
Volume Left 7 0 0 16
Volume Right - - . 0- 9 41 B
cSH 1288 1700 17060 265

Yolume tc Capacity - 0.01 0.86 0.18 007
Queue Length 95th (ft) G 4] 0 6

Control Delay.(s) 7.8 00 00 180

Lane LOS A c

Approach Delay (s) 0.0 0.0 180

Approach LOS C

Average Delay 0.3

Intarsection Capacity Utilizalion 84.7% ICU Level of Service C
Analysis Period (min) 15

Associated Transporiation Eng (ATE) Synchro & Report
11/8/2008



CUMULATIVE+PROJECT 1_P.M.
5: LOVR & Turri HCM Unsignalized Intersection Capacity Analysis

Lane Configurations % & t L

Sign Control . ' Free 'Free Stop .-
Grade 0% 0% 0%

Volume: (veh/h) 5 453 980 - 20 - .15 £
Peak Hour Factor 092 G692 052 092 092 082
Hourly flow rate (vph) -5 482 1065 22 16 =T
Pedestrians

Lane Width (ft) -~ -

Walking Speed (it/s}

Percent Blockage -

Right turn flare (veh)

Mediantype - | * : ; TWLTL -
Median storage veh) 1
Upstream signal (ft}. n

pX, platoon unblocked

vC, conflicting volume 1087 - e - 15791978 -
vC1, stage 1 conf vol 1078

vE2, stage 2.confvol . - R 2803 0
vCu, unblocked vol 1087 1578 1076
tG;.single (s) . 41 - 64,62
tC, 2 stage (s) 54

tEfsy v s o 22 Wl s - - 35..-33
50 queue free % 99 93 98

239 264

capacity (veh/h) - . 634

i

Yolume Total™ :

Yolume Left 5 0

Volume Right - - S+ I 22 . 7
cSH 634 1700 1760 248
Volume to Capacity 0.0 0,20 064 0.09
CQueue Length 95th (ft) 1 o 0 8
Control Delay (s} 10.7 0.0 00 214
Lane LOS B C
Approach Belay {(s) 0.1 0.0 214
Approach LGS C

Average Delay 03
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min} 15

Associated Transportation Eng (ATE) Synchro 5 Report
11/6/2008



EXISTING+PRGJECT 2_AM.
1: LOVRE & Broderson HCM Unsignalized Intersection Capacity Analysis

M

Lane Cenfigurations T
Sign Coritrol 2% Free
Grade 0%
Volume (vehifhy: " 474 g T 27
Feak Hour Factor .92 092 082 092 092 092

Hourly flow rate (vph) 515 10 4 - B 20
Pedestrians

Lane Widthi{ft) =
Walking Speed {ft/s)
Percent Blockage: ©. " -
Right turn flare {veh)
Median type . .
Median storage veh}
Upsiream signal {ft)

pX, plateon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2:conf vol
vCu, unblocked vol

tC, single (s)..

tC, 2 stage (s)

tF(s) . .

pO queue free %

cM capacity (veh/h)

ShL

Volume Total
Yolume Left
Volume Right

cSH

Volume to-Capacity 0.0
Quetie Length 85th (ft) 3] 1 6
Control Delay (s} 0.0 LI
Lane LOS
Approach Delay.(s) 0.0 04131
Approach LOS B

zzzz

AveragéDelay ’ 0"
intersection. Gapacity Utitization ©-855%.. . ICU Levelof Service’

Analysis Period (min} 15

A pomy e Foa { Py el i
IR N B « P J i ‘, - fty
Asscciated Trangportaiion Eng (ATE) Synchire 6 Report

10/1/2008



EXISTING+PROJECT 2_P.M.
1: LOVR & Broderson HCM Unsignalized Intersection Capacity Analysis

T N

Lane Configurations

Sign Control . i Free

Grade 0%
Valume{vehih) - 307, 2 g
Peak Hour Factor 0.92 092 0982
Hourly flew rate (vph) = - 334 2 s
Pedestrians

Lane Width (ff):1"
Walking Speed {ft/s)
Percent Blockagé -
Right turn flare (veh)
Median type 7
Median storage veh)
Upstream signal (ft)
pX, plateon unblocked
vC, conflicting volume
v(C1, stage 1 confvol
vC2, stage 2 conf vol
vCu, unblocked vol
iC, single (s)

tC, 2 stage (s)

tF(sy -

pC queue free %

cM. capacity {(veh/h). .

Volume Total
Volume Left
Volume Right, « .. °
cSH
Volume to Capacity
Queue Length 85th {ft)

Control Delay (s} - 0.0 - 08-
Lane LOS _ A
Approach Delay () . ...00  0.8.7 4
Approach LOS
Average Delay 0.7 ‘
Intersection Capacity Utilization - 152.4% - el of Service: . A
Analysis Period (min) 15
A I = i H o ! = A

AT LS fm S A

/J ! ¥ -
Assaclated Transportation Eng (ATE) Synchro 6 Report

10/1/2008



EXISTING+PROJECT 2_ A M.
2: LOVR & Sth HCM Signatized Intersection Capacity Analysis

R T N R R SR S 4

)
1800 41900
. 4.0

) 1.00
0.91
i.11,00
1667
771,00

1667
3 4T 66
0.92 0.92

51 iiyp

30 0

‘83 0

4% 4%

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Ufii. Factor

Frt

Flt Protected .

Satd. Flow (prot)

Fit Permitted: ",
Satd. Flow {perm)
Volume (vph) L -
Peak-hour factor, PHF
Adj. Flow:(vph) ' 70 .
RTOR Reduction {vph) 0
Lane Group' Flow-{(vph) 70
Heavy Vehicles (%) 4%
Turn Type Perm
Protected Phases 4
Permitted Phases . = ' 4
Actuated Green, G (s) 174 174
Effective Green, g(s) 174 17.4
Actuated g/C Ratio 0.29 0.29
Clearance Time (s} 4000 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap-(vph) 286 998
v/s Ratio Prot c0.18
v/s Ratio Perm 0.07 g
vic Ratio 0.24 0.61
Uniform Delay, d1 16.3 - 184
Progression Factor 1.00 1.00
Incremental Delay, d2 04 1A
Delay (s) 16.7 194
Level of Service .. : - B ‘B
Approach Delay (s)

Approach LOS 1 151y

.-1900 1900, 1900  1900' 1
. 4.0 4.0
0.85 0.93
1553 1676
74,00, CeE
1553 1608
0 92 092 0982 0982

IR VRS
0.12 0.27 0.10
1.00 1 OO
7.3 59

HCM Volume to Capacity raho 0.38
Actuated Cycle'Length (s) 8005 Sum of lost time (8) et
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min} FREE T AR

¢ Critical Lane Group

Associated Transporiation Eng (ATE) Synchre 8 Report
10/1/2008




EXISTING+PROJECT 2_P.M.

Z2: LOVR & Sth

HCM Signalized Intersection Capacity Analysis

_}

%
© 1800
4.0

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

Fit Protected. ./
Satd. Flow (prot)

Fit Permitted 1.
Satd. Flow (perm)

1.00

1736

648

11900
1.00. .
0,85

0:35."

- . S B

Los o f

o
1900
4.0
100
0.89

1900
4.0
0.95
0.99
1005
3442
1.007 5%
3442

1634
1.00:4
1634

Volume:{vph)
Peak-hour factor, PHF  0.82
Adj. Flow (vph): - .55
RTOR Reduction (vph) 0
Lane Group;Flow (vph) © 55
Heavy Vehlcles (%) 4%

’ 51 IR

30
0 92
61 0
5% 0

4%

TR
0.92
401 ..
7
418:

Turn Type Perm
Protected Fhases

Permitted Phases 4
Actuated Green, G (s) 38.0
Effective Gregn,;g{s)  38.0 .
Actuated g/C Ratio 0.63
Clearance Time (8) "*.. 4.0
Vehicle Extension (s) 3.0

A%

Lane Grp Gap (vph) |
v/s Ratio Prot

vis Ratio‘Perm

v/c Ratio
Uniform:Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

008
0.13
4
1.00
03
4.6

Level of Service - = A

Approach Delay (s )

HCM Volume to Capacity
Actuated Cycle Length {§)
Intersection Capacity Utilization
Analysis Pericd {min) -

¢ Criticaf Lane Group

710

0.
7800
54.5%

‘ SICU Léﬁel of Sérwbe - A o
RT3 : @ gy

Associated Transportation Eng (ATE)

16/1/2008

Synechro § Report




EXISTING+PROJECT 2_A.M.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

Lane Co gion

Ideal Flow (vphpl)i:ii:-1900

Total Lost time (s) 4.0

Lane Util. Factor: |4+ - 1.00

Frt 1.00

Flt Protegted ™ s 0.95

Satd. Flow (prot) 1736

Flit Permitted C .95 100
Said, Flow (perm) 1736

Volume (vph) T BRI BB 2
Peak-hour factor, PHF 0.92

Adj. Flow (vphy =1 74

RTOR Reduction (vph) 0

Lane Group Flow (vph) 74

Heavy Vehicles (%) 4%

Tom Type BT T

Protected Phases 7
Permitted Phases =~

Actuated Green, G {s) 7.0
Effective Greeng(s). = 7.0

Ac;tuated g/C Ratio 0.12

Vehicle Extens 3.0

Lane Grp Cap (vph) 203 1782

v/s Ratio Prot 0.04

v/s Ratic Perm L

vic Ratic 0.36

Uniform Delay, d¥ . 1:°24.4

Progression Factor O 63

Incremental Dejay, d2: .+ 1.0

Delay (s) 16.4

Leveliof Servic e wBL A
Approach Delay (s) 6.2 150 13.1

Approgeh LOS:

HCM Average Control'Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s) . am of lost tire {8). .- :
Intersection Capacity Utilization 28.9% ECU Leve! of Serwce A
Analysis Period (min) IREH AN S o

¢ Critical Lane Group

Asscciated Transportation Eng (ATE) Svynchro § Repori
10/1/2008



EXISTING+PROJECT 2_P.M.
3 LOVR & 10th HCM Signalized Intersection Capacity Analysis

AL e N

Lane Configurations % Fo
ideal:Flow {vphpl):-. 1900 i1 1808 1900
Total Lost time (s) 4.0 4.0
Lane Util. Factor 1.00°. :
Frt 1.00

Flt Protected - - 0:95

Satd. Flow {prot) 1736

Flt Permmitted : - LU0.95
Satd. Flow (pe m) 1736
Volume (vph). . T U83
Peak-hour factor, PHF ~ 0.92

Adj. Flowi(vph) e 80
RTOR Reduction {vph) 0
Lane Group Flow-(vph). 80

Heavy Vehscies (%) 4%
Tun-Type ...-°  Prot

Protected Phases 7
Permitted Phases b
Actuated Green, G (s) 7.4
Effective'Green, g (s) =~ 7.4

Actuated g/C Ratio 0.12
Cl_earance Tlme(s) A

Vehicle Exiension (s) 3.0

Lane Grp Cap (vph) 214

v/s Ratio Prot c0.05

v/s Ratio Perm -

v/c Ratio 0.42

Uniform Delay; d1 24.3 - 66118
Progression Factor 1.01

Incremental Delay; d2. 1.3

Delay (s} 25.9

Level of:Service = .10 LR

Approach Delay (s)
Approach LOS oo i

HCM Volume to Capamty ratio
Actuated Cyecie Length (s) o Bum of losk Gy 12.0 0
Intersection Capacity Utilization 43 6% ICU Level of Serwce A
Analysis Period {imin) BRSNS [ S ok MR
¢ Critical Lane Group

Associated Transportation Eng (ATE) synchro & Report
10/1/2008



EXISTING+PROJECT 2_AM.
4: LOVR & South Bay HCM Signalized intersection Capacity Analysis

T A Y T S T

Lane Configurations
Ideal Flow (vphply-=" . 1900 190071900 19007 1900. -
Total Lost time (s) 4.0 4.0

Lane Util, Factor ---" ~ 1.00 085} %, °
Frt _ 1.00 1.00
Flt Protected: - 0.95 100"
Satd. Flow (prot) 1736 3468
Flt Permitted - 095 1.00
Satd. Flow (perm) 1736 3468
Volume:(vph) 10235 579
Peak-hour factor, PHF  0.92 092
Adj. Flow (vph) 255 629
RTOR Reduction {vph) 0 1
Lane Group Flow (vah) 255 632, 140
Heavy Vehlcies (%) 4% 4%

Tumn Type ic 0 Prot
Protected Phases 7 4
Permitied: Phases ' AT SR LT
Actuated Green, G (s) 114 214

Effective Green, g(s) 114 214 ...
Actuated g/C Ratio 019 0.38
Clearance Time (s) 40 O
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap'(vph) '~ ..333 1249
v/s Ratio Prot c0.15 ¢0.18
v/s Ratio Perm o -0 7 L 0,01, Coaly s o B.0
v/c Ratio 0.77  0.51 054 0.8 0.24 0.74 0.09
Uniform Delay, d1° 227 149 7 ;i ¢ P4 240 ' A ' “
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2  10.1 @8 . /il 0 48 02
Delay (s} 32.8 152 27.0 244
L evel-of Service c B

Approach Delay (s)
Approach LOS s i

. 4.0
0.85
1553

1.00.
1553

EEEN
0.92
) 123
_ 11’1

0_;95?:'_.;, (
1745
0.95
1745
CA3eT 210
092 0.92 092
4 U3g - 23

HCM Volume to Capac:ty ratio
Actuated Cycle'Length (s) Im:of lostdime (; .
Intersection Capacity Utilization 5? 2% [CU Level of Service B
Analysis Period (min} N ¢ pmiEae ‘ TR
¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 6 Report
10/1/2008



EXISTING+PROJECT 2 P.M.
4: LOVR & South Bay HCM Signalized intersection Capacity Analysis

T S T T U S S T S

Lane Configurations %
ldeal Fiow (vphpt) =" 1900:. 1900

Total Lost time (s) 4.0 4.0
Lane Utl. Factor " 1,00 : 0:85
Frt 1.00 1.00
Fit Protected. -2 0.85  1.00
Satd. Flow (prot) 1736 3463
Flt Permitted: | 0195 1.00
Satd. Flow (perm) 1736 3463

Volume (vph! 209" 288
Peak-hour factor, PHF 0.92 0.92
Adj. Flow.(vph). T 297 318
RTOR Reduction (vph) 0 2
Lane Group Flow'(vph) 227 318

Heavy \/ehlcles (%) 4% 4%
Turn Type 5 Prot hy
Protected Phases 7 4 o

Permitted Phases. .= - IERURSVENE R
Actuated Green, G (s) 95 250
Effective Green; g (8) 1. 9.5 O

Actuated ¢/C Ratic 07
Cleargnge Time (s} =~ 4.0
Vehicle Extensnon (s) 3.0

Lane Grp Capi{(vph)..
v/s Ratic Prot c0.13

v/s Ratio Perm...". SN
v/c Ratic 0.79
Uniferm;: Delay, d1 23.0 -
Progression Factor 1.00
incremental:Delay, d2 438
Detay (s) 36.8

Level of Service: Do

Approach Delay (s)
Approach LOS 1 ;

ST 1.0f Jost time: (s) -
lntersectlon Capacuty Utll!zation N 56 0% iCU Level of Serwce o B
Analysis Period {miin} s 167+ e i SHY i

¢ Critical Lane Group

Agsociated Transportation Eng {(ATE) Synchro 6 Report
10/1/2008



EXISTING+PROJECT 2_AM.
5 LOVR & Turrd HCM Unsignalized Intersection Capacity Analysis

Ao N 4

Lane Configurations X £ T e

Sign Control -+ - . " Free Free . Stop .
Grade 0% 0% 0%
Vaolume (veh/h) -3 841 212 .7 .15 3
Peak Hour Factor 0.2 082 082 092 082 092
Hourly flew rate (vph) 3 1623 230 - -8 . 16 :.- 3
Fedestrians

Lane Width(fty. .

Walking Speed {fi/s)

Percent Blockage -

Right turn flare (veh)

Median type. " R ‘- - TWLTL
Median storage veh) 1
Upstrean signal {ft) o : ‘
pX, platoon unblocked

vC, conflicting volume 238 C234.

vC1, stage 1 conf vol

vC2, stage2 confvol . - . R

vCu, unblocked val 238 234

tC; single (s} .. - 4.1 B2

{C, 2 stage (s)

p0 queue free % 100 100
800~

cM.capacity {veh/h) - 4317

e Tota]

Volume Left
Volume Right : 0 0. 8 +8
cSH 1317 1700 1700 318

Volume to Capacity 0.00 080 0.14 0.08
Queue Length 95th () G G 0] 5

Control Delay (s}’ 77 00 00 174

Lane LOS A C

Approach Delay (s) 0.0 00 17.9

Approach LGS C

Average Delay 0.3

Intersection Capacity Ulilization 59.5% ICU Level of Service 8
Anatysis Period (min) 15

Associated Transportation Eng (ATE) Synchro 8 Report
11/6/2008



EXISTING+PROJECT 2 P.M.
5. LOVR & Turri HCM Unsignalized Intersection Capacity Analysis

Lane Configurations " £ s W

Sign Control "= - .. Free Free - . Siop

Grade 0% 0% 0%
Volume {veh/h). .4 410 886 17 15 7
Peak Hour Factor 092 092 082 082 082 082
Hourlyflow rate (vph) - 4  .446 963 .18 .15 -8
Pedestrians

Lane Width (i) - -

Walking Speed {fi/s)

Percent Blockage

Right turn flare (veh)

Median type: ... - oo S TWLTL
Median storage veh) 1

Upstream signal {ft}

pX, platoon unblocked

viG, confligting volume - 982
vC1, stage 1 conf vol

vC2, stage 2 confvol ~ - =
vCu, unblocked vol 882

tC; single (s} 2 4.1
tC, 2 stage (3)

i G ST R O )
pl queue free % 899

cM capacity (veh/h)

olitme Total - : 67082 245
Volume Left 4 §] O 16
Yolume Right. S ¢ 6. A8 0 08
cSH 695 1700 1700 280

Volume o Capacity 001 026 058 0.09
Quetie Length 25th (ft) 1] G 0 7

Cantrol Delay {(s) 10,2 0.0 0B 190

Lane LOS B C

Approach Delay (s) 0.1 00 190 .

Approach LOS o

Average Delay 0.3

Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period {min} 15

Associated Transportation Eng {ATE]) Synchro § Report

11/6/2008



CUMULATIVE+PROJECT 2_AM.
1: LOVR & Broderson HGM Unsignalized Intersection Capacity Analysis

Lannfigurations

Sign Control’ ‘Free
Grade 0%
Volume (vehili) . . 522 -
Peak Hour Factor 0.92

Hourly flow rate (vph) © 587
Fedestrians

Lane Width (ft)y

Walking Speed (ft/s)

Percent Blockage =~

Right turn flare (veh)

Median type: .-

Median storage veh)
Upstream signal {ft). .

pX, platoon unblocked

vC, conflicting volume =~ - 578y 945 BT3N
viZ1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 573
tC, single (8) 64 B2
{C, 2 stage (s)

tF (s} = iy

pO queue free %
cM capagity (veh/h)

Volume Total
Volume Left
Volume Right

cSH

Volume to Capacity -
Queue Length 85th (ft)
Control Delay (s)i 77/
Lane LOS
Approach Delay (g8} : |00
Approach LOS

i

Average Delay .
Intersection Capacity Utilization ~ 38.1%
Analysis Period (min) 15
Vaary = [y e g e
) ;;K EL"L - i o f P Lo I f‘f'
Associated Transportation Eng (ATE) Synchre & Report

10/1/2008



CUMULATIVE+PROJECT 2 P.M.
1: LOVR & Broderson HCM Unsignalized Intersection Capacity Analysis

—r ¥ F *, ~

Lane Configurations B

Sign Control - Free

Grade 0%

Volume {vah/h) S 340 530
Peak Hour Factor 0.2 082

Hourly flow rate {v¥ph) = 370 = 5.
Fedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent’Blockage
Right turn flare (veh)
Median type - 7
Median storage veh)
Upstream sighal (ff)
pX, platoon unblocked

vC, conflicting volume i . CBYRNE 923 . 371
v(C1, stage 1 conf vol
vC2, stage 2 confival -

vCu, unblocked vol 375 ‘ 923 372

iC, single (s} " "ih. . e RS R
1C, 2 stage {s)

{F (s) - 2.20

PO queus free %
cM capacity {veh/h)

lun . .. 518 ‘
Volume Left 0 33 5

Volume'Right B 0 A7
cSH 1700 1173 BO9
Volume to Capacity 0.22° 003 0.04
Queue Length 95th (ft) 0 2

Control Delay (s}~ ' -+'0.0 087

Lane LOS A (=1
Approach.Delay {(s) 08 .08 124 =

Approach LOS B

Average Delay
intersection Capacity: Utilization
Analysis Period {min)

Aw D = 5. & b2 S A4
P -
Associated Transportation Eng (ATE} Synchio 6 Report

10/172008



CUMULATIVE+PROJECT 2_AM.
2. LOVR & 9th HCM Signalized Intersection Capacity Analysis

O T 2 . N S SR S

2
1900. 1900
4.0
0.91
4.00 -+
1662

Lane Configurations % S
ideal Flow (vphpl) . 1800  1900-,  1900"
Total Lost time (s) 4.0 4.0
Lane Util. Factor . - 1.00 0:85
Frt 1.00 0.99
Fit Protected ™ 7. 0.85 01,00
Satd. Flow (prot) 1736 3442
Fit-Permitted =~ "= 0.54 100,
Satd. Flow (perm) 982 3442
Volume '(vphy: .. Y0 592
Peak-hour factor, PHF  0.92 0.92
Adj. Flow (vph) - 76:. 643
RTOR Reduction (vph) 0 8
Lane Group Flow (vph}. .76 673
Heavy Vehicles (%) 4% 4%
Turn Type “'Perm
Protected FPhases 4
Permitted Phases . - - 4
Actuated Green, G (s} 211 21.1
Effective Green, g (s}  21.1 = 21.1
Actuated g/C Ratio 0.35 0.35
Clearancg Time {s) 4.0 VA0
Vehicle Extension {s) 3.0 3.0
Lane Grp Cap (vph) . 845 1210
v/s Ratic Prot c0.20
v/s Ratio Perm 0.08

vic Ratio 0.22 055
Uniform. Delay, d1. 13.7 157 .
Progression Factor 1.00 1.00
Incremental Délay, d2' * . 0:3 0.6
Delay (s} 140 16.2
Level of Service . . B B .
Approach Delay (s)
Approach LOS G G

n

30.8
: 309 Ll
0.52
4:0¢
3.0
1 856
0.06

0.11
7;5 - E
1.00
- 0.3
7.8

Actuated'Cycle Length (5} 60,0 Sumiof lost time (s}, - 8.0
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Peried (min) . 15 SEE A e

¢ Critical Lane Group

Associated Transportation Eng (ATE} Syrchro 6 Report
10/1/2008



CUMULATIVE+PROJECT 2_P.M.
2. LOVR & 8th

HCM Signalized Intersection Capacity Analysis

t o~ .

A
Lane Configurations k|
Ideal Flow (vphpl) 1900
Total Lost time (s) 4.0 .
Lane Util. Fagtor: - - 1.00 . 0857
Frt 1.00
Fli Protected 095 .
Satd. Flow (prot) 1736
Flt Permitted 02
Satd. Flow (perm) 591
Volume (vph) 1700 55
Peak-hour factor PHF 0.92
Adj. Flow {vph). ., :i% 60
RTOR Reductlon (vph) 0
Lane Group Flow (vph) 60 46
Heavy Vehlcles (%) 4%
Turn Type. . Perm
Protected Phases
Permitted Phases 4

Actuated Green, G (s)  38.9 389
Effective:Green, g (s) - 389 389 "~

Actuated g/C Ratio 0.656 065
Clearance Time{s) 40. 140 -

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) = :883: ' 2231 w
vis Ratio Prot 0.13

v/s RatioPerm .~ 0.10 LR
v/c Ratio 0.16 021
Uniform Belay;dic:= 41 43
Progressicn Factor 1.00 1.00
Incremental Delay d2. .02 0.0
Delay (=) 4.3 4.3

Level of Service A A
Approach Delay (s) 4.3
Approach LOS HAG

onirel Delay .

HCM Volume to Capacity ratio 0.51
Actuated Cycle Lengih (s) D800
Intersection Capacity Ulilization 57.9%
Analysis Period (min)= ' - C A5

¢ Criticai Lane Group

ICUKL'éveI of Serv:ce' o B

Assaciated Transportation Eng (ATE)
10/1/2008

Synchro § Report



CUMULATIVE+PROJECT 2_AM.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

B L W

Lane Configurations %

[deal-Elow (vphpl). ¢ 1900 1900°
Total Lost time {s) 4.0 4.0
Lane Util, Factor. 1.00. 0.5
Frt 1.00  1.00
Flt Protected " : .. 095 1.00 i
Satd. Fiow (prot) 1736 3471
Flt Permitted:* " . 0.95 .- 1.00

Satd. Flow (perm) 1736
Volume (vphy 7075
Peak-hour factor, PHF 0.92
Adij. Flow: {vpii}. L iiB2
RTOR Reduction (vph) 0
Lane Group Flow (vph) - 82

Heavy Venicles (%) 4%
Turn Type o Prot S
Protected Phases ' 7 4

Permitted Phases o S
Actuated Green, G (s} 10,3 311

Effective Green;:g(s) .. 103 311
Actuated g/C Ratio 017 0.2
Clearance Time(s): || 4.0 40
Vehicle Extension {s) 3.0 3.0

Lane Grp Cap{vph) =~ 298 °1799
v/s Ratio Prot O 05 00.24

v/s Ratio Perm: ;
v/c Ratio 0 28 0.46
Uniform Belay, d1 218 9.1 4
Progression Factor 072 051
Incremental Delay, d2- 0.5 -.0.2
Delay (s) 16.0

Level of Service T B,
Approach Delay (s)

HCM \/olume to CaDacsty raho
Actuated Cyclediength {s) " 1= . - e
Intersection Capacity Utilization 30.9% ICU Level of Serwce A
Analysis Pericd {min) . oo AR T TEM R : IR
c Critical Lane Group

Asscciated Transportation Eng {ATE) Synchro & Report
10/1/2008



CUMULATIVE+PROJECT 2_P.M.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

T N

Lane Configurations

Ideal Elow (vphpluiis 1900 190
Total Lost time (s) 4.0
Lane Util. Fagtor: . 1.00

Frt - 1.00

Fit Protected v, 095
Satd. Flow (prof) 1736
Fit Permitted S 10,85
Satd. Flow (perm) 1736
Volume (vph) & 0.
Peak-hour factor PHF 0.92
Adj. Flow (vph}: s 98 i
RTOR Reduction (vph) 0
Lane Group Flow {(vph) . 98-
Heavy Vehlcles (%) 4%,
Turn Type - prot
Protected Phases 7

Permitted Phases
Actuated Green, G (s} 7.5
Effective Green;.g (s) 75

Actuated g/C Ratio 0.12
Clearance Time (s} = 4.0
Vehicle Extension {s) 3.0
Lane Grp Cap (vph)« 217
v/s Ratio Prot c0.06
vis-Ratio Perm . - ISt
v/c Ratio 0.45
Uniform Delay,:d1 243
Progression Factor 1.00
Incremental Delay,.d2 15
Delay (s) 259
Level of'Service ia, G
Approach Delay {s)

Approach :

ge Control

0.52

HCM Volume to Capacity ratio

Actuated Cycle Length {8) £50806 | ii/Sume
Intersection Capacity Utilization 47.1% [CU Level of Ser\nce A
AnalysisPeriod (min) . B AN ST o

¢ Critical Lane Group

Associated Transportation Eng (ATE) Synichro & Report
10/1/2008



CUMULATIWE+PROJECT 2_ A M.
4: LOVR & South Bay HCM Signalized intersection Capacity Analysis

A T S N B S S ¢

Lane Configurations
ldeal Flow (vphpl) . 190¢ 0.7/1800" 19001800+ 16007, 1900/11900 1900 19001900
Total Lost time (s) 4.0 4.0
Lane Util. Factor . 1.00 0,95
Frt

Flit Protected:
Satd. Flow (prot)

Flt Permitted !’

Satd. Flow( erm)
Volumeg/{vph}-
Peak-hour factor, PHF
Adj. Flow (vph) S
RTOR Reduction (vph)
Lane Group Flow (vph)
Heavy Vehicles (%)
Turn Type 5.
Protected Phases
Permitted Phases': . - AT
Actuated Green, G (s) 11.7 205
Effective Green; g (8}  “11.7 - 20.5

Actuated g/C Ratio 0.19 0.33
Clearance Tii 4.0 vl
Vehicle Extension (s) 3.0

Lane Grp'Cap (vph) 1823 11
v/s Ratio Prot c0.16

v/s Ratio Perm’ .- .

vic Ratio 0.28
Uniform Delay, d1:1 =~ 249
Progression Factor 1.00
Incremental Delay, d2-°  22.3
Delay (s) 47.2
Level of Serviges: .. D

Approach Delay (5)
Approach LGS .11

HCM Volume to Capac, ty ratic
Actuated Cycle Length (s) 82 9
Intersection Capacity Utilization 61 2%
Analysis Period {min} "« 5
¢  Critical Lane Group

|c:u Levei of Serwce’ '

Associated Transportation Eng {ATE) Synchre 8 Report
10/1/2008



CUMULATIVE+PROJECT 2_P.M.
4: LOVR & South Bay HCM Signalized Intersection Capacity Analysis

A T T A S N LR SR SR

Lane Configurations
Ideal Flow (vphpl} 1900 1900
Total Lost time (s) 4.0 4.0
Lane Uil Factor ~ 1.00°-085.
Fri 1.00 1.00
Flt Protected - 085 4.00.7.0
Satd. Flow (prot) 1736 3484
Fit Permitted 095 100
Satd. Flow (perm) 1736 3464
Volume:(vphy s 0109300 316
Peak-hour factor, PHF 082 082
Adj. Flow (vph}, 2260 343
RTOR Reductlon (vph) 0 2
Lane Group Flow (vph} -~ 250  348: = .|
Heavy Vehicles {%) 4% 4% A%
Turn Typs Prot -~ .7
Protected Fhases 7
Permitted Phases .
Actuated Green, G (s) 113
Effective- Green, g (s} - 11.3
Actuated g/C Ratio 0.18
Clearance Time (s) A0 A
Vehicle Extension (s) 3.0 .
Lane Gip Cap (vph) 315 1602
v/s Ratio Prot c0.14
vis Ratio Perm -

vic Ralio 0.79
Uniform Delay,¢1:.° 243
Progression Factor 1.00
Incremerital Delay, d2 = 12,9
Delay {s) 37.2
Level of Servicg. .« ot
Approach Delay (s)
Approach LOS:

4%

110 110
e 1

HCM Volume to Capamty ratlo 0.69
Actuated Cycle Length (s} 622
intersection Capacity Utilization 60.2%
Analysis Period{min} = 15
¢ Critical Lane Group

16,05 v

Associated Transportations Eng (ATE)} Synchre 6 Report
10/1/2008



CUMULATIVE+PROJECT 2_AM.
5 LOVR & Turri HCM Unsignailized Intersection Capacity Analysis

. | b b
Sigh Control = = ..~~~ ' Free Free - Stop . .
Grade 0% 0% 0%
Volume (veh/h} 6. 1040 233 © 10 15 -5
Peak Hour Factor 092 (092 (.92 082 0952 082
Hourly flow rate (vph) S7 1130 0 253 A1 6. 5.
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Pefcent Blockage: -
Right turn flare {veh)
Mediantype .~ - ~ . - . S TWLTL
iMedian storage veh) 1
Upstream. signal {ft). -
pX, platoon unblocked
VC; conflicting volume 264 - FenoT 14020 258
vC1, stage 1 conf val 259
viE2;stage 2 confvel -~ ... - ¢ : 1143
vCu, unblocked vo! 264 1402 259
iC, single (8} .. 44 - _ 64 - B2
tC, 2 stage (s) 5.4
p0 queue free % 99 93 39

Volime Right =~ .~ 0 .0 11
cSH 1288 1700 1700 283
Volume to Capagity 0.01 066 016 007
Queue Length 95th (ft) g G 0 6

Conirol Delay (s} 7.8 00 00 180

Lane LOS A c

Approach Delay {s) 0.0 0,0 180

Approach LGS o

Average Delay 0.3 ,

Intersection Capacity Utilization 64.7% iCU Level of Service ‘ C
Analysis Period (min) 18

Associated Transportation Eng {ATE) Synchro § Report
11/6/2008



CUMULATWE+PROJECT 2_P.M.
5 LOVR & Turri HCM Unsignalized Intersection Capacity Analysis

Ao TN

b e i =
Lane Configurations £ T B

Sign Control -~ - Free  Free Stop- - .
Grade 0% 0% 0%

Volume {veli/h) 5 453 980 . 20 15 6
Peak Hour Factor 092 092 092 092 092 092
Houriy filow rate (vph} 5 482 1085 22, 6 -7
Pedesirians

Lane Width (ft)-= .

Walking Speed (fi/s)

Percent Biockage

Right turn flare (veh)

Median fype i~ ~- : S TWLTL - -
Median storage veh) 1

Upstream signal (ft). - : ~

pX, platoon unblocked

vC; conflicting volume 1087 o T 1579 1076 -
vC1, stage 1 conf vol 1076

vC2; stage 2 confvol : 5035
vCu, unbiocked vol 1087 1579 1076
{Cysingle (s).. .. - 44 - - o B B2

1C, 2 stage (s) 5.4

tEfs) o o 22 . ... ... . . .::835.. 33-. .
p0 queue free % 99 383

ch Capatity:(veh/h). 634 . - 239

=

Vo

&dotal 5492 (
Volume Left 5 0 G 16
Voluirie Right:™ - .0 022 7
cSH 634 1700 1700 246
Volume to Capacity 001 029 064 0.09
Cueue Length 85th (ft) 1 0 ¥ 3
Conirol Defay (s) 10.7 8.0 0.0 21.1
Lane LOS B C
Approach Delay (s) 0.1 0.0 214
Approach LOS C
Average Delay 0.3
intersection Capacity Utilization 62.8% ICU Level of Service . B
Aralysis Period {min) 15

Associated Transporiation Eng (ATE) Synchro & Report
11/6/2008



EXISTING+PROJECT 3_AM.
1: LOVR & Broderson HCM Unsignalized Intersection Capacity Anaiysis

Lane Configurations
Sign Control &+
Grade 0%
Wolume (vehith) 474 =
Feak Hour Factor 082 0.92 . 0.92
Hourly flow rate (vph) 515 10 10 3147 8128
Pedestrians

Lane Width(ft) =~ "

Walking Speed (ft/s)

PercentBlockage '+ .

Right turn flare (veh) _
Mediantype .. .- L INeE e
Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting velume | 525 854 5200 S
vC1, stage 1 conf vol

vC2, stage 2;confvol™ BEE RN
vCu, unblocked vol 525 854 520

tC, single.(s) i . - R 't B B BR
tC, 2 stage (s)

tF (s}

B0 queue free %

cM capacity (veh/h) .

Bite
Volume Tota
Volume Left
Volume. Right

cSH

Volume to Capacity .0
Queue Length 95th {ft} 0 1 6
Control Delay (s} 0.9
Lane LOS

Approach' Delayi(s) - 0.0
Approach LGOS

T

Average Delay ' 0.7 4
Intersection Capacity Utilizetion. ~ -~ 35,5% . ICU Level pf:-Service 11~ A

Analysis Period (min) 15

Aws = D Loos [

Associated Transportation Eng {(ATE) Synchro 6 Report
10/1/2008



EXISTING+PROGJECT 3_P.M,
1: LOVR & Broderson HCM Unsignalized Intersection Capacity Analysis

Lane Conﬁgurétaons
Sign Control

Grade 0%
Volume (veh/h) 307
Peak Hour Factor 0.92

Hourly fiow rate {vph) 334
Pedestrians

Lane:Width (ft): ..+
Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type _

Median storage veh)
Upstream signal {ft)

pX, platcon unblocked

vC, conilicting volume 336 835 BB
vC1, stage 1 conf vol
v(C2, stage 2 conf vol
vCu, unblocked voi
tC. single (s}

tC, 2 stage (s)

tF (s) ' .
pQ queue free %
cM capacity (veh/h)

Hah
Volume Total
Volume Left
Volume Right
cSH

Volume to Capacity
CQueue Length 95th (ft)
Control Delay {s)
Lane LOS

Approach Delay {s)
Approach LOS

None

Average Delay 0.7
Intersection Capacity Utilization © ~ + 524% |
Analysis Period (min) 15
Aw D = .3 Lo 225 A
Associated Transportation Eng (ATE} Synchro 6 Report

10/1/2008



EXISTING+PROJECT 3_A.M.
2: LOVR & 9th HCM Signalized Intersection Capacity Analysis

A T T 2 L S N . S S

P

1800 1900

. 4.0
1,00

0.91

1667

Lane Configurations % b
Ideal Flow (vphp!) 1900 - 19007 .490C
Total Lost time (s) 4.0 4.0
LaneUtil, Factor 1,00 0:85 ¢

Frt 100 0.99 0.93
Flt Protected: =7 1 7 095 100 1000950 00 (i 089
Satd. Flow (prot) 1736 3443 1736 1827 1553 1676
Fit Permitted " 7 10:54 100 POTIR0T 00 T 0,95
Satd. Flow (perm) 985 3443 528 1827 1553 1608
Volume (vph) . 64 . 537 31".}155 ' 210;,

Feak-hour factor, PHF  0.92
Adj. Flow {vph) 70
RTOR Reduction (vph) 0
Lane Group Flow (vph).: 70
Heavy Vehlcles (%) 4%
Turn Type ~ ¢ " “Peérm
Protected Phases

Permitted Phases =~ 4
Actuated Green, G (s) 174
Effective Green;:g{s). 174
Actuated g/C Ratio 0.29
Clearance Timgi(s).: 71 - 4.0 . 400
Vehicle Extension (s) 3.0
Lane Grp Cap{vph). 286" 998,
v/s Ratio Prot
visRatio Perm .7 0.07 o
v/c Ratio 0.24
Uniform Delay,d1"° 7 183
Progression Factor 1.00
Incremental Delay, d2 0.4
Delay (s) 18.7
Level.of Servic: e
Approach Delay (s}
Approach LOs.

1007

1667
a7 .._,,:;:3366
0.92 0.92
51 - 72
30 0
93 .0
4% 4%

0.92
LBT

33
107
4%

‘3‘4.6“ B

HCM Average Control Delay & A
HCM Volume to Capacity ratio 0.38
Actiiated:Cycle:length (s) = . . . & ‘Surn'ef losttimeé (s)
Intersection Capacity Utilization 45.7% ICU Level of Serwce
Analysis Period (min) .15 . :
¢ Critical Lane Group

Associated Transportation Eng (ATE) synchro 6 Report
10/1/2008




EXISTING+PROJECT 3_P.M.
2: LOVR & Sth HCM Signalized Intersection Capacity Analysis

T T T T B S S

Lane Configurations % 4 % % i & 5 b
ldeal’Flow-{vphpl) =~ 1800 1900 1900 " 1900 1900 - 1900 1900 1900 1900 1900 1800 1900
Total Lost time (s) 40 40 40 40 40 4.0 40 4.0
Lane Utl. Factor 1.00  0.95 © 1.00 100 1000 0900 9o 0 1,000 1,00

Frt 1.00 0.89 0.82

Flt Protected 0.85 1.00
Satd. Flow {prot) 1736 3442
FltPermitted™ % 0 90,357 14500 =
Satd. Flow (parm) 648 3442
Volume (vph) 51 369
Peak-hour factor, PHF 082 0.82
Adj. Flow (vph) 55 401
RTOR Reduction (vph) 0 7
Lane Group Flow {(vph) = " 55. 418 0. 7
Heavy Vehicles (%) 4% 4%

Turn Type U Perm ol
Protected Phases 4
Permitted Phases . . .- v4 . 000
Actuated Green, G (s) 38.0 380
Effective Green, g (s}  38.0 380 R e
Actuated g/C Ratic 063 0863 0.23
Clearance Time (s) 40 40 . AT 40 s L 400 40
Vehicle Extension (s) 3.0 3.0 . 3.0
Lane ‘Grp Cap:(vph) 410 2188 3810
v/s Ratio Prot 0.1z 0.03
vis Ratio Perm 0.08 - 0.08 0AD T 0 0.07. 4.
v/c Ratio 2,13 018 014 052 0.16 0.17 0.29 .
Uniform Delay, d1 244 - 48 A5 Tkt
Progression Factor 1.00 1.00
Ingremental Delay, d2° ~ 0.1 ‘0.0 .04 .0 g
Delay (s) 4.6 46 0.6 1.6 0.1 194
Levelof Service .. . A A L o ;
Approach Delay {s) 4.6
Approach LOS - N

95 1,00
1634

1634

c.030 - 73
0.92 O 92
61 0

510
4% 4%

14.0

1.00
0.7
18.9

104 19.9

‘erage Contral Delay 5.4
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 50,9
Intersection Capacity Utilization 54 .5%
Analysis Period (min) . . -~ SRR
¢ Critical Lane Group

sttine (s)
el of Servicej

Associated Transportation Eng (ATE) Synchro 6 Report
10/1/2008



EXISTING+PROJECT 3_A.M.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

A = A N

Lane Configuration '

ldeal Flow (vphpl) 1800
Total Lost time (s} 4.0
Lans Util. Factor: . 1.00
Frt 1.00
Flt Protected =~ 0.95
Satd. Flow (prot) 1736
Fit Permitted - 0,95
Satd. Flow (perm) 1736

Volume!(vpl BE
Peak-hour factor, PHF .
Adj. Flow (vph)-oisi Lon7d
RTOR Reduction (vph) 0
Lane Group Flow (vph} 74

Heavy Vehrcles (%) 4%
Turn Type & Prot
Protected Phases 7

Permitted Phases.
Actuated Green, G {s) 7.0
Effective Green, g/(s) -+ 7.0

Actuated g/C Ratlo 0.12

Clearance Time (s} . 4.0

Vehicle Exten 3.0

Lane Grp Cap {vphy. .~ 203 - 19 o

v/s Ratio Prot 0. 0-4 cO 21 0.09 c0.03
v/s Ratio Perm: * EDE TR AY ;K AR TS
v/c Ratig 0 36 0 42

Uniform Delay,d1: 0 #1244 8.0

Progression Factor 063 056

Incremental Délay, d2 1.0 09

Delay (s) 16.4 52

Level of Service EENE < D A = RN
Approach Delay( 3 52 150 131

HCM Volume o Capamty ratio
Actuated Cycle Length (s) R 2 Bum of losttime I 5.0 . i
intersection Capacity Ullllzahon 28 9% ICU Level of Serwce A

Analysis Periad(min)" E M5 L i o N LI G S L
¢ Critical Lane Group

Associated Transpoeriation Eng (ATE) Synchro § Report
10/1/2008



EXISTING+PROJECT 3_P.M.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

A e A NS

Lane Configurations % 4 £ 5 i
Ideal Flow (vphply. - - 1900 19 : i 1900 - '
Total Lost time (s) 4.0

Lane Util. Factor 1:00

Fri 1.00

Flt Protected L 0B5 o d:

Satd. Flow (prot) 1736

Fit Permitted ~* "~ °° 085

Satd. Flow (perm) 1736

Volume (vph): /' 83 43

Peak-hour factm PHF O 92

Adj. Flow {vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 90

Heavy Vehicles (%) 4%

Turn Type #0700 Prot

Protected Phases 7
Permitted Phases -

Actuated Green, G () 7.4
Effective Green, g (s} . 7.4 3387 1

Actuated g/C Ratio 0.12
Clearance Time (s} - 4.0,
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 214
v/s Ratio Prot c0.056
vis Ratio Perm " .

v/c Ratio 0.42
Uniform Delay, d1 243
Progression Factor 1.01
Incremental Delay, d2° 1.3
Delay (s) 259
Level of Service . - G

Approach Delay {s)
Approach LOS

HCM: Aue

HCM Volume to Capac-ty ratio 0.47

Actuated Cycle Length (s) C0 800 o Sum oflostlime( 12.5
Intersection Capacity U iiization 43.6% ICU Level of Ser\nce ' A
Analysis Period {min) 7 ‘ 15: oy B IRERI I O

¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchra 6 Report
10/1/2008



EXISTING+PRCOJECT 3_AM.
4: LOVR & South Bay HCM Signalized Intersection Capacity Analysis

O T T B R S N 4

Ideal Flow:{vphpl): = 1900 1900 4800
Total Lost time (s) 4.0

Lane Util. Factor:si, . = 1.00

Fri 1.00

Fit Protected /2277~ 0.95

Satd. Flow (prot) 1736

Fit Permitted. 15,7~ 0.95 1,00

Satd. Flow (perm) 1736

Volume {vph) R
Peak-hour factor, F’HF

Adj. Flow{vph} . 295
RTOR Reduction {(vph) 0
Lane Group Flow{vph) 255

Heavy Vehicles (%) 4%
TurnType o Prot
Protected Phases T

Permitied: Phases
Actuated Green, G (s)  11.4
Effective Green;d )~ 11.4 .21

Actuated ¢g/C Ratlo 0.19
Clearance Time (s 4D
Vehicle Extension (s) 3.0 .
Lane Grp Cap {vphy = 333 124
v/s Ratio Prot c0.15

v/s Ratio/Perm .

v/c Ratio 0.77
Uniform Delay, d17. © 22,71 14
Progression Factor 1.00
Incremental Delay; d2.  -10.1°
Delay {s) 32.8
Levelof:iService .. Co

Approach Delay (s)
Approach LOS

HCIVE Volume to Capaczty ratio 0.61
Actuated Cyclelength (s)+ . 59,4
Intersection Capacity U'[E|FZEUOP| 57 2%
Analysis Period (min) * S 1
¢ Critical Lane Group

ICU Level of Servnce‘

Associated Transportation Eng (ATE) Synchro & Report
10/1/2008



EXISTING+PROJECT 3_P.M.
4: LOVR & South Bay HCM Signalized Intersection Capacity Analysis

O T N S T

b} 1
Ideal Flow (vphpl) = 11900 1900 19
Total Lost time (s) 4.0 4.0
Lane Util: Factor 100 085
Fri 1.00 1.00
Fit Protected o085 1.00:
Satd. Flow (prot) 1736 34863
Flit Petmitted: /1 e 0,85 1,000
Satd. Flow (perm) 1736 3463
Volume {vph). . .. 209 288 . .
Peak-hour factor, PHF 092 092
Adj. Flow (vphy .227 318 4 -5
RTOR Reduction (vph} 0 2
Lane Group Flow {vph) 227 316
Heavy Vehicles (%) 4% 4%
Turn Tvpe Prot
FProtected Phases 7 4

Permitted Phases

Actuated Green, G (s) 95 250
Effective Green;.g (s). 95 25,04
Actuated g/C Ratio 017 044
Clearance Timei(s). .~ 4.0 40/
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap{vph)". 287 1508

v/s Ratio Prot c0.13 0.09

v/s Ratic Perm .

v/c Ratio 078 0.21
Uniform Delay, d1 230 - 10,1,
Progression Factor 1.00  1.00
Incremental Délayi d2  13.8 0.1 '
Delay (s) 38.8 1041
Level of Servicg h 0 oD LB
Approach Defay (s) 21.2

Ap proach LOS" .

ag ,
HCM Volume fo Capacn:y rat|0 0.64

Actuated Cycle Length (s) - B74° . Sumoflostiime (5% 00 160
Intersection Capacity Utilization 56.0% ICU Level of Serv B

Analysis Period (min) 15 T AL

¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro & Report

10/1/2008



EXISTING+PROJECT 3_A.M.
5. LOVR & Turri HCM Unsignalized Intersection Capacity Analysis

A N

ane Configurations H % 1 Wi

Sign Contrel . - - Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) - 3 941 212 7. 15 3
Pealk Hour Factor 082 092 08z 082 092 0892
Hourly flow rate {vph) 3 1023 230 8. 18 - 3.
Pedestrians

Lane Width (ft) =~ -

Walking Speed {ii/s)

Percent Blockade -

Right turn flare (veh)

Mediantype . .+ - TWLTL
Median storage veh) 1
Upstream signal (ft) . ' :
pX, platoon unblocked

vC; conflicting volume™ - 238" . o re12e4 - 284
vC1, stage 1 conf vol 234

VG2 stage 2.confvol - - . . 10280
vCu, unblocked vol 238 12684 234

tC, single{s). .~ . -+ 441 . . e e Bd B2

tC, 2 stage (s) 54

pl queue free % 100 g4 100

M capacity (veh/h}

Volume Left 3 D 0 18
VoumeRight: -~ : 0 -8 8 3
cSH 1317 1700 1700 3186

Volume to Capacity 000 080 014 008
CQeue Length 95th (i) 0 0 0 5

Control Delay (8) 7.7 o8 - 00 174

Lane LOS A C

Approach Delay {s) 9.0 066 174

Approach LOS C

Average Delay 0.3

intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min} 15

Asscclated Transportation Eng (ATE) Synchro 6 Report
11/6/2008



EXISTING+PROJECT 3_P.M.
5 LOVR & Turri HCM Unsignalized Intersection Capacity Anaiysis

A e T AN S

Lane Configurations # % o

Sign Controf *~ -~ .~ - - Free Free Stop

Grade 0% 0% 0%
Volume {veh/h} "4 410 - 886 i7 15 . .7
Feak Hour Factor 092 092 092 092 092 082
Hourly flow-rate (vph) 4 446 963 8 18 . 8
Pedestrians

Lane Width (ft)

Walking Speed {ft/s)

Percent Blockage

Right turn flare (veh)

Mediantype .~ o - TWLTL
Median stcrage veh) 1
Upstream signal (ff} ;

pX, platocon unblocked

v conflicting volume 382 B R vy SO 2

vC1, stage 1 conf vol o972

vC2, stage 2 confyol - S 48B4

vCu, unblocked vol 982 1427 972

G, single {5} - - - 4.1 * L B4 B2
tC, 2 stage (s) 5.4

48 - .. 22 ¢ o .. 35 33

p0 queue free % 99 94 97

cM capacity(veh/n) -~ * 895 . o .274= 304

Yoluime Totat ™

Yolume Left 4 0 ]
Volume Right o0 -, .18
cSH 695 1700 1700

Yolume to Capagity 0.01 0.26 0.58
Queus Length 95th (ft) 0 0 0

Control Delay (s) 10.2 0.0 0.0
Lane LOS B

Approach Delay (s) 01 0.0
Approach LOS

Average elay .
Intersection Capacity Wtilization 57.7% ICU Level of Service B
Analysis Period (min) 15

Associated Transportation Eng (ATE) Synchro & Repori
11/8/2008



CUMULATIVE+PROJECT 3_A M.
1. LOVR & Broderson HCM Unsignalized Intersection Capacity Analysis

—- Ty ¢ TN A

Lane Configurations
Sign Control-: « .

Grade & 0%
Volume {veh/h)> i .~ '+ 8522 10 i
Peak Hour Factor 062 092 _0.92

Hourly flow rate (vph) ~ 567 11, |
Pedastrians

Lane Width {ft)

Walking Speed (ft/s)

Percent Blockage- - ..

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volime™ . iB78.
vC1, stage 1 conf vol
v(C2, stage 2 conf vl

vCu, unblocked vol 578 573
tC, Simgle*(s)‘ g L 41 ‘ L
tC, 2 stage (s)

tF {s) . R 2.2-

p0 gueue free %
cM capacity (veh/h}

: »aaiagg

Volume Totall: ° 578 3667
Volume Left 0 12
Volums Right 10
cSH 1700 986 429
Volume o Capagity’ '~ 0,34 001 040
CQusue Length 95th (ft) 0 1 8
Control Delay {s) 0.0 04 143 ..
Lane LOS A B
Approach Delay{(s) 0.00 04 143
Approach LOS B
Average Delay 0.8
Intersection Capagity. Utilization L 38.1%
Analysis FPeried (min) 15
oy ! Y f o f
_},«1’3 Y EA P e G R SN
Assoctated Transportation Eng (ATE) Syrichro & Report

10/1/2008



CUMULATIVE+PROQJECT 3 P.M.
1: LOVE & Broderson HCM Unsignalized Intersection Capacity Analysis

-

Lane Configurations B
Sign-Gonitrol: 5L Free
Grade 0%
Volume:lveh/hy: - .+ 340 5
Peak Hour Factor 0.92 092

Hourly flow rate (vph) 3710 . 5. 334
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Medianitype: i - .
Median storage veh)
Upstream sighal. (ft}
pX, platoen unblocked
v, conflicting volume
v(C1, stage 1 conf vol
vC2,stage 2 conf val
vCu, unblocked vol
tC; single (s) -
iC, 2 stage (s)

tF {s)

pC queue free %
ch capacity (veh/h)

375

Volume Total 75
Volume Left 0]

Volume:Right - * 5
cSH 1700
Volume to Capacity 0.22
Queue Langth 95th (ft) 0
Control Delay () - 0.0
Lane LOS

Approach Defay (s} .. 0.0

Approach LOS

Average Delay
Intersection Capacity Utilization
Analysis Pericd (min)

v AS T o gi,.ﬂ ;i 0 "j‘,
AW D > e
Associated Transportation Eng (ATE) Synchro 6 Report

10/1/2008



CUMULATIVE+PROJECT 3_AM.
2: LOVR & 9th HCM Signalized Intersection Capacity Analysis

Aoy o T A st A S

5 2
001900 1900 1900 1900
4.0 4 O

1.00 O 91
g 1 ﬁO

1662

70100

1283 1662
092 092
b4, 82
40 0
95" O
4% A%

Lane Configurations % % 5 Ly i
Ideal Flow (vphpl):. - 1900 1900 = 1900: :+1900..- 1800 -..19007 1900
Total Lest time (s) 4.0 4.0 4.0 40 4.0

Lane Util. Factor’ 1.00 cl e TIROTE00 00T T
Fri 1.00 0.85

Fit Protected: " * -7 /1 "0,95 1. SAOGE s D
Satd. Flow (prot) 1736 1553
Flt Permitted - 0.54 1
Satd. Flow (perm) 8982
Volume(vph) 70
Peak-hour factor PHF 082
Adj. Fiow (vph) 76
RTOR Reducticn (vph) 0
Lane Greup Flow (vph) 76
Heavy Vehicfes {%) 4%
Turn Type 7 Perm
Protected Phases

Permitted Phases - R
Actuated Green, G {s) 21.1
Effective Green, g{s) - -24.4 244 0k
Actuated g/C Ratic 0.35
Clearance Time {s) .. 240
Vehicle Extension () 3.0
Lane Grp Cap (vph) ~ = 345
v/s Ratio Prot

v/s Ratip Perm 0.08
vic Ratio 0.22
Unjform-Delay, d1 13.7
Progression Factor 1.00
Incremental Delay, d2 0.3
Delay (s) 14.0
Level of Service.. = 0 i -B
Approach Delay (s)

R0 00T o e0e
0.03 0144 0.32 011

HCM Volume to Capamty ratic 0.41

Actuated Cydle L'ength (s) 60.0 - :Sum bfiosttime(s)’ S80
intersection Capacity Utilization 53.7% ICU Level of Bervice A

Analysis Period (min} - - 15 e N N

¢ Critical Lane Group

Associated Transpertation Eng (ATE) Synchro 6 Report
10/1/2008



CUMULATIVE+PROJECT 3_P.M.
2: LOVR & oth HCM Signalized Intersection Capacity Analysis

N

Lane Configur by
Jdeal:Flow (vphpl)'- -~ - 1900
Total Lost time (s} 4.0
Lane Util. Factor: -+~ ++ 1.00. -
Frt 1.00
Fit Protected * ' - 0.95
Satd. Flow (prot) 1736
Flt Permitted™ %700 13832
Satd. Flow {(perm) 591
Volume {vph) 55
Peak-hour factor, FHF  0.92
Adj, Flow:(vph) . 60
RTOR Reduction (vph) 0
Lane Group Flow (vph) 80
Heavy Vehicles {%) 4%
Turn Type ... “Perm
Protected Phases

Permitted Phases 4
Actuated Green, G (s}  38.9
Effective:Green. g (s)  38.9
Actuated g/C Ratio 0.65
Clearance Time (s) 4.0
Vehicle Extension (s) 3.0 .
Lane Grp Cap (voh) 36 ot T
v/s Ratio Prot

v/s Ratio Perm .~ + 0.10
v/c Ratio 0.16
Uniform: Delay, d1 4.1 114,30
Frogression Factor 1.00
Incremental Delay, d2 0.2
Delay (s) 4.3
Level of Service' .- A
Approach Delay (s)
Approach LOS 500

b
HCM Average Go ay’
HCM Volume to Capacity ratic
Actuated Cygle liength (s}
Intersection Capacity Utilization
Analysis Period (min}

¢ Critical Lane Group

1900 1900
0 40
(ORR IRk e s RRah
0.80
1636
L0730 1000
1342 1636
T % 3 6
082 0982 0982 092
80:749° 103 38 87

% wn &b %

Associated Transportation Eng (ATE} Synchro 6 Report
10/1/2008



CUMULATIVE+FPROJECT 3_A.M.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

A e A N S

Lane Configurations %
ideal Flow (vphpl) -+ © 1900
Total Lost time (s} 4.0
Lane Util. Factor .1.00

Fri 1.00

Fit Protected - 0.95
Satd. Flow (prot) 1736
Satd. Flow (perm) 1736
Volume {vph) = CeAET g
Peak-hourfactor PHF 0.92

Adj. Flow {vph) ;. .- - 82 B20:.
RTOR Reduction (vph) 0
Lane Group Flow (vph) ~ 82
Heavy Vehicles (%) 4%

Turn Type ~ Prot

Protected Phases 7
Permitted Phases © B

Actuated Green, G( ) 10.3 3,
Effective:Green; g (s) . "+ 403 - 31,4+ 1168

Actuated g/C Ratio 017

Clearance Time.(s) 7 4.0

Vehicle Extension (s) 3.0

Lane Grp Cap.(vph). .. :208 1799: .

v/s Ratio Prot 0.05 .

vis Ratio Perm | Lo

v/c Ratio 0.28

Uniform Delay, d1. .~ 216

Progression Factor 0.72

Incremental Delay, d2 0.5 0.2

Delay (s) 16.0 4.8

Level of Service B A

Approach Delay {s) 58

Approach LOS C A

i il

HCM Average Control Delay :

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 60.0° i gl ' N SR
Intersection Capacity Utilization 30.9% HCU Level of Servuce A '
Analysis- Period (min) 15 DR B SIS FIEET S 1 S PO AR S

¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 8 Report
16/1/2608



CUMULATIVE+PROJECT 3_P.M.
3: LOVR & 10th HCM Signatized Intersection Capacity Analysis

Me

Lane Configurations % 44 % b P
Ideal Flow (vphpl) = 1900 - 000: 1900, 1" z
Total Lost time {s) 4.0

Lane Util. Factor +* 100

Frt 1.00

Flt Protected 0.95

Satd. Flow (prot}) 1736

Fit Permitted . - Q.95

Satd. Flow {permi) 1736

Volume (vph) 90
Peak-hour factor, PHF  0.92

Adj, Flow (vph) 98

RTOR Reduction (vph) 0

Lane Group Flow (vph) 08

Heavy Vehicies (%) 4%

Tumn Type ..., . 7 .Prot

Protected Phases 7
Permitied Phases -~~~

Actuated Green, G (s) 7.5
Effective Green, g (s} =~ 7.5

Actuated g/C Ratic 0.12

Clearance Time (s} 4,0

Vehicle Extension (s) 3.0

Lane Grp Cap {vph) . 217 2065 1378. ' 72 "Taso T
vis Ratio Prot c0.06

vis Ratio Perm | o :
vic Ratio 0.45

Uniform Delay, d1 243

Frogression Factor 1.00

Incrementai Delay, d2 1.5

Delay (s) 259

Level of Service C

Approach Delay (s)

HCM age:Control Delay

0.52

HCM Volume to Capacity ratio

Actuated Cycle Length (s) 60,0 -.iBum oflosttime (s) 12.0

Intersection Capacity Utilization 47.1% ICU Level of Service

Analysis Period {min) : AF b TR

¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 8 Report

10/1/2008



CUMULATIVE+PROJECT 3_AM.
4: LOVR & South Bay HCM Signalized Intersection Capacity Analysis

A T T 2 S N . S T 4

Mo
lLane Corfigurations by £ k! 4 F & 4 i
Ideal Flow (vphpl} - 1900 1500 1800 ~1900 4800 800" 1900 1900:1900: 1900 1900 1300
Total Lost time (s) 40 4.0 40 40 4.0 4.0 40 4.0
Lane Util. Factor 1.00 095 5 0E0000085 100 400 © 0 001,00
Frt 1.00  1.00 100 100 085 0 1.00 0.85
Fit Protected 0.95 1.00 0951100 00 0.96 1.00
Satd. Flow (prot) 1736 3467 1736 1553 1745 1553
Flt Permitted 095 100 0,95 iif00 oD 0.96  1.00
1553 1745 1553

A9t 125 05 397 25" 1440
0.92 092 092 092
136 152
116 106
0200 46
4% 4%

' Perm . Perm

Satd. Flow {perm) 1736 3467
Volume: (vph) 0 280 B40 LB
Peak-hour factor, PHF 092  0.92
Adj. Flow {vph) 283 696
RTOR Reduction {vph) 0 R
Lane Group Flow:(vph)* 283 70D
Heavy Vehicles (%) 4% 4%
Turn Type Prot
Protected Phases 7 4
Permitted Phases : - DT e T 8
Actuated Green, G (s) 117 205 0.4 8.2 8.2
Effective Green,'gi{s): i 11.7 - 205 .0 1 004 092 .82
Actuated g/C Ratio 019 0.33
Clearance Time (s} . . 4.0 4.0 .05
Vehicle Extension {(s) 3.0 3.0
Lane Grp Capi{vph) = 323 1130~ -
v/s Ratio Prot c0.16 ¢0.20

vis Ratio Permi /1 v ]
v/c Ratio 0.88 0.82
Uniform 'Detay, d1 249 17.9:
Progression Factor 1.00 1.00
Incremental Delay, d2. -~ 22:3 10
Delay {s) 472 189
Level of Sgrvice D. B
Approach Delay (s)
Approach LOS

0
1199
0.30
40
3.0
469

0.10
158
1.00
S04
16.2

v Average Gontrot Delay. 28.5
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) .- 62.9 Lo Suméflostiime sy
tntersection Capacity Utilization 61.2% HCU Level of Service B
Analysis Period (min) 15 BT e N R R LT BT
¢ Critical Lang Group

Associated Transportation Eng (ATE) Synchro & Report
106/1/2068



CUMULATIVE+PROJECT 3_P.M.
4: LOVR & South Bay HCM Signaiized Intersection Capacity Analysis

S U . T

Lane Configurations % i
Ideal Flow (vphpl) 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util: Factor.. .~ .- 1,00 - - 1,00 100
Fri 1.00 1 00 - 0.85
Fit Protected = 0.95 0,96 1,00
Satd. Flow (prot) 1736 1749 1553
Flt Permitted 0.95 L1098 100

Satd Flow (perm) 1736
Peak- hourfactor F’HF 0.82

Adj, Flow:(vph).i 25" 7260

RTOR Redugction (vph) 0 ‘

Lane Group Flow (vph) . 250 0.

Heavy Vehicles {%) 4% 4% 4% 4% 4% 4%
Turn Type \ Prot moSSplt s T Split T Perm
Protected Phases 7 6 6

Permitted Phases.

Actuated Green, G (s} 113
Effective Green, g (s) 11.3 A0
Actuated g/C Ratro 0.18 0.18

nce T ). 0 40 4.0
Vehicle Extensnon (5) 3.0 . 3.0
Lane Grp Cap-{vph) . ":815 . .16C 1309
v/s Ratio Prot c0.14 c0.14
v/s RatioPermy> ‘ .
v/c Ratig 079 0.22 079 0.14
Uniform Delay, d1 243 00 245216
Progression Factor 1.00 1 00 1.00  1.00
Incremental Delay, d2° 7 129 0.4 18.3°  1id
Delay (s) 37.2 42.8
Level of Service S D

Approach Defay (s)
Approach LOS

HCM Valume to Capacnty ratlo

Actuated Cycle Length (s} 16.0

intersection Capacity Utlllzatlon 60. 2% B

Analysis Period {min): - - 18

¢ Critical Lane Group

Associated Transportation £ng (ATE) Synchro 6 Report

16/1/2068



CUMULATIVE+PROJECT 3_A. IVI
5 LOVR & Turni HCM Unsignalized Intersection Capacity Analysis

Lahoﬁigraio ] ’ﬁ T ' | - T ‘— ” -

Sign Control : Fres Free Stop

Grade 0% 0% 0%

Volume (veh/h) = 8 1040 233 0 -0 5 0 . B
Peak Hour Factor 082 082 082 0982 082 092
Hourly flow rate (vph) 7 14130 253 M 18 . B ..
Pedestrians

Lane Width (ft)-

Walking Speed (fi/s)

Percent Biockage

Right turn flare (veh)

Median type . © . ‘ _ TWLTL -
fedian storage veh) 1
Upstream signal (ft) - '

pX, platoon unblocked

vE; conflicting volume. 264 - s 1402 - 259 -
vC1, stage 1 conf vol 259

v@2, stage 2 cohf vol st S . 1143 -
vCu, unblockad vol 264 1402 259
tC, single {s) - 41 RN : : 684, . 62 .
tC, 2 stage (s) 54

tE{s): - Jiey s 22 L we w0 3B 133
PG queue free % 98 93 99

oM capagity (veh/h} 1288 S SR 248 - 775
Volume Left 7 G ¢ 16
Volume Right eV 0 105
cSH 1288 1700 1700 209

Veolume te Capacity 001 066 016 007
Queue Length 95th (ft} 0 0 ih] 3]

Control Delay (s) 7.8 0.0 0.0 18.0

Lane LOS A C

Approach Delay (s} 0.0 00 180

Approach LOS C

Average Delay 3.3

Intersection Capaciiy Ulifization 64.7% ICU Level of Service c
Analysis Feriod (min) 15

Associated Transporiation Eng (ATE) Synchre 6 Report
11/6/2008



CUMULATIVE+PROJECT 3_P.M.

5 LOVER & Turm HCM Unsignalized Intersection Capacity Analysis
A e = A N

Lane Configurations % [ L

SignControl =~ .~ Free . Free - Btop

Grade 0% 0% 0%

Volume (veh/h) -~ 5 453 980 20, .15 8

Peak Hour Factor 082 082 G822 092 092 092

Hourly flow rate (vph) 5 492 1085 22 16 T

Pedestrians

Lane Width (ft}

Walking Speed (ft/s)

Percent Blockage -

Right turn flare (veh)}

Median.type- <. ' TWLTL
Median storage veh) 1
Upstream signal (ft) - - :
pX, platoon unblocked

vC, conifficting volume - 1087 - ' s 5Pg s 1076
vC1, stage 1 conf val 1676

vC2Z, stage 2.confvol . . . s BB s
vCu, unblocked vol 1087 1579 1076

16, single (s} . S 4.1 : . B4 B2
iC, 2 stage (s) 5.4

tF{sh o o L2200 L <

pl queue free % 99 93

¢M capécity (veh/h) - 634 0 239

Volume Laft 5 0 0 16

Volume Right 9 -0 22 7
cSH 634 1700 1700 248
Volume tg Capacity 001 029 084 0.09
Queue Length 85th (ft) 1 0 0 8
Centrol Delay (s) 10.7 0.0 0.0 214
Lane LOS B »
Approach Delay (s) 0.1 00 214

Approach LOS C

Average De ‘ - .
intersection Capacity Utilization 62.8% JCU Level of Service =

Analysis Period (min) 15

Associated Transportation Eng (ATE) Synchro & Report
11/6/20086



EXISTING+PROJECT 4 _A.M.
1. LOVR & Broderson HCM Unsignalized Intersection Capacity Analysis

R T 2 N

l;ane Configurations
Sign Control .7
Grade

Volume {veh/h) -9
Feak Hour Factor 0.92‘
Hourly flow rate'{vph} 1070

Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Pergent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
vC, conflicting vollime 525 T BB4BR0 i
vC1, stage 1 conf vel

v(C2, stage 2 conf vol

vCu, unblocked vol

tC, single (s) - . 11
iC, 2 stage (s)
tF{sy s

p0 queue free %
cM capacity (vehih)

Volume Right QB 2230
cSH 1700 1032 482
Volume to Capacity - 0.31. 004 “7008:
Queve Length 95th (ft) 0 1 &
Control Delay.(s} - - 90 04 . 131
Lane LOS A
Approach Delay (s) 00 04 .4
Approach LOS

S'Viéi’
Average Delay
Intersection Capagity Utilization 35.5%:

Analysis Period (min)

Aw D = 10w Lo &
Associated Transportation Eng (ATE) Synchro & Report

10/1/2008



EXISTING+PRGJIECT 4_P.M.
1. LOVR & Broderson HCM Unsignatized Intersection Capacity Analysis

- N ¢ TN

W

Lane Configurations

Sign Control -7~ ‘Free

Grade 0%

Volume (veh/h) 307 2 28 o S
Peak Hour Factor 0982 082 082 082 0982 082
Hourly flow rate (vph) * = 334 2 30 439 A ]
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage.
Right turn flare (veh)
Median type = e e Nene
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume L3360 835
vC1, stage 1 conf vol
vC2, stage 2 confwol. B R R ,
vCu, unblocked vol 336 835 335
{C, single (s) ' T B

iC, 2 stage (s)
tF (s)

p0 queue free %
cM capacity {veh/h

Volume Total AT
Volume Left 0] 30 1

Volume Right 2 0“8,
cSH 1760 1212 8655
Volume to Capacity 0,20 003 QB3
Queue Length 95th (ft) 0 2 2

Control Delay (s): 0.0 0.8 4, i
Lane LOS A

Approach Delay (s} * =~ 0.0 0.8

Approach LOS

Average Delay 07

Intersection Capacity Utilization 52/4%: . ICU Levelof Service,
Analysis Period (min) 15
- b A
. - . oy e
;!’":% %/L é_;—""} P idf‘ 4 ff‘ ;» g o
Associated Transportation Eng {ATE) Synchro 6 Repoit

10/1/2008



EXISTING+PROJECT 4_AM.
2. LOVR & Sth HCM Signalized Intersection Capacity Analysis

T L N N .

ane Configurations &

Ideal Flow (vphpl) 1900 1900 1900190071900 ,:1900:: 1900 - 1900 190¢
Total Lest time {s) 4.0 4.0 . . 4.0 4.0

Lane Util. Factor 100 0.95 . 0408 THB0SUN0B 4000
Frt 100 0. 99 . : 0.85

Fit Protected .7/ "0:95" 1000 1.00. .

Satd. Flow {(prot) 1736 3443 1553

Flit Permitted .~ .0.54 " 1400 % 9 106 1.00

Satd. Flow (perm) 985 3443 1553

Volume {vph) B4 537 31 210 43

Peak-hour factor, PHF 0.82 0.82
Adj. Flow (vph) .« 70 584
RTOR Reduction (vph) 0 9
Lane Group Fow (vph) 70 609
Heavy Vehicles (%) 4% 4%
Tumn Type 1o - Perm =~
Protected Phases 4
Permitted Phases 4
Actuated Green, G (s) 174 174
Effective Green. g{s)- + 174 17.4
Actuated g/C Ratio 0.28 0.29
Clearance Time(s), © ~ 4.0 14,0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 286 998 i
v/s Ratio Prot c0.18
v/s RatioPerm~: "~ . 007

vic Ratio 0.24 051
Uniform Delay, d1 16.3 184 i ATES
Progression Factor 1.00 1.00
incremental Delay, d2 04 11
Delay (s) 167 194
Level of Servigg| .« = B B
Approach Delay (s) 19.2
Approach LOS: +. -~ - -

HCM Volume to Capamty ratic
Actuated Cycle Length (s). , st time [ B0
Intersection Capacity Utilization 45.7% ICU Level of Servrce A
Analysis Period {min) - 15 = N TR
¢ Critical Lane Group

Associated Transporiation Eng {ATE) Synchro 6 Report
10/1/2008



EXISTING+PROJECT 4 _P.M.
2: LOVR & 9th HCM Signalized Intersection Capacity Analysis

A T S . N B S R

La onfigurations ¥ 1
Ideal Flow (vphpl):i . 1900 1900 0 1900719001 1900 - 1900:.:1900;
Total Lost time (s) 4.0 4.0
Lane Util. Factor . 11,00 :0.95
Frt 1.0 0. 99_
Fit Protected 095 1:.007.
Satd. Flow {prot) 1736 3442
FIt Permitted 0,35 00 080 100
Satd. Flow (perm; 6848 3442
Volume {vph). o0 et T 3689
Peak-hour factor, PHF 092 092
Adj; Flow (vph}" 55 401
RTOR Reduction (vph) 0 7
Lane Group Flow (vph) 55 418
Heavy Vehicles (%) A% 4%
TunType 0 Perm . . .. Perm
Protected Phases 4

Permitted Phases . 4. o
Actuated Green, G (s) 38.0 38.0
Effective Green, g (s} +:38:0+ 380, " 380111 38 14.0 44,
Actuated g/C Ratic 0.63 (.63 0.63 0.63 0483 0.23 023 023
ClegranceTime (s i 4.0 40 . .70 ;
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap.(vph) . 410 2180 .
v/s Ratio Prot 0.12
vis Ratio Perm 0.08 . R BERE T
v/c Ratio 0.13 0.19 0 14 0. 52
Uniform Delay, di 44 46 5 o440 B0 3
Progression Factor 1.00 1.00 0 11 022 .
Incremental Delay, d2 01 0.0 ‘ 03008
Celay (s} 4.6 4.6
Level'ofService . - A AL e inEA ! ik ;
Approach Delay( ) 4.6 1.1 19.4 19.9
Approach LOS i rooy oo AL AT .

HCMAverage ControE.DeIay ‘ 5.4
HCM Volume to Capacity ratic 0.48
Actuated Cycledengthi{s)~ ' . ' 600
Intersection Capacity Uuhzatlon 54.5% ICU Level of Serwce
Analysis Period-(min) <+ ¢ ' SRR EEE G |- SIS R ; ‘
¢ Critical Lane Group

Associaied Transportation Eng (ATE) Synchro § Report
10/1/2008



EXISTING+PROJECT 4 _A.M.
3: LOVE & 10th HCM Signalized Intersection Capacity Analysis

ane Configurations A 4%
Ideal Flow (vphpl) 1900+ 1900 1906071190
Total Lost time (s) 4.0 4.0 4.0
LaneLtil. Factor 100 085 085 -~
Frt 1.00
Fit Protected . ¢ 54 0,85
Satd. Flow (prot) 1736
Flt Permitted S 095
Satd. Flow {perm) 1736
Vollime {vph) 68 6820
Peak-hour factor, PHF 0.92
Adj. Flow (vph) SNt
RTCR Reduction (vph) 0
Lane Group-Flow.(yph): .74
Heavy Vehicles (%) 4%
TunType = . .  Prot =
Protected Phases 7
Permitted Phases: > .00
Actuated Green, G (s} 7.0
ective Gre 6) 0l 70
Actuated g/C Ratio 012
Clegrance Time (s): - 4.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 203
v/s Ratio Prot 0.04
v/s RatioPerm ., -
vic Ratio 0.36
Uniferm Delay, df L2448
Progression Factor 0.63
Incremental Delay, d2 =~ 10 .70A
Delay (s) 16 4 5.2
Level of Serviee: 515 TB7 A
Approach Delay (s)
Approach tOS:< « -

HCM VOEume to Capacity ratic 0.28
Actuated Cycle Lengihi(s) B0 ‘somipflostimed{syi. 0.
Intersection Capacity Utlllzatlon 28.9% ECU Level of Ser\nc.e A
Analysis Peried.(min) - .« . 15 & (-
¢ Critical Lane Group

Associated Transporiation Eng (ATE) Synchro § Report
10/1/2008



EXISTING+PRCJECT 4 _P.M.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

Lane Configura
Ideal Flow (vphpl). *+...180C
Total Lost time (s) 4.0
Lane Util-Factor-. - . 1.00"
Fit 1.00
Flt Protected 0,95
Satd. Flow (prot) 1736
Fit Permitted 4 % 50 0,95
Satd. Flow (perm} 1736
Peak-hour facter, PHF ~ 0.92
Adj. Flow (vph) . = - 15080,
RTOR Reduction {vph) G
Lane Group Flow {¥ph). * .1 80,
Heavy Vehicles (%) 4%
Turn Type = 0 Prot
Protected Phases 7
Permitted:Phases &

Actuated Green, G (s) 7.4
Effective Green, g (s) 74 33,
Actuated g/C Ratio 0.12
Clearance Time {s) = 40 . 4.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 214 ' 1955
v/s Ratio Prot c0.05
vis Ratio Permi=" = = fua
vic Ratic 042
Uniform Delay, d1 243
Progression Factor 1.01
Incremental Delay, d2 4.3
Delay (s) 25.9
Level.of Service {14t 6
Approach Delay (s)
Approach LOS v

i
HCM Average Centrol Delay:
HCM Volume to Capacity ratic 0.47

Actugted Cyole Length (s) 60.0 . Sumoflostfimef(s): ...
Intersection Capacity Utilization 43.6% ICU Level of Service

Analysis Pefiod (min) e IO g
¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 6 Repart
10/1/2008



EXISTING+PRGIECT 4_A M.
4: LOVR & South Bay HCM Signalized Intersecticn Capacity Analysis

ST T N S S S

an’ Cbnf»iérréti‘ons ‘ | +" -
Ideal:Flow (vphpl) . /71860 1800 1900 190G:1::

Tctal Lost time (s) 4.0 4.0

Lane Util. Factor .00 095
Frt 1.00  1.00

Fit Protected: 0.95 1.00 ¢
Satd. Flow (prot) 1736 3468

Flt Permitted: + 1 0.95 100

Satd. Flow (perm) 1736 3468
vaolume (vph) ik 35 BTSN
Peak-hour factor, PHF
Adj. Flow {vph}: -
RTOR Reduction (vph)
Lane Groug Flow. {vph)
Heavy Veh|cle5 (%)
Turn Type ‘
Frotected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio

Clearance Time (s) 4.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 333

v/s Ratio Prot c0.15

vis Ratic Perm- s -

v/c Ratio 0.77

Unifarm Delay, d1 227 4

Progression Facter 1.00

Incremental Delay, d2 1811 70,

Delay (s) 328

Level of Service i G 3 . R AR S
Approach Delay (s) 20.2 25.0 26.5 23.7
Approach LOS. i [EEE N G o
HCM Volume o Capamty ratio 0.61

Actuated Cycle'Léngthi{s). 594 : (=), - - 1200 T
Intersection Capacity Utilization 57.2% ICU Level of Serv ce B

Analysis Period (min) ~ - 15 0 (IR

c Critical Lane Group

Associated Transportation Eng (ATE) Synchro § Report
10/1/2008




EXISTING+PROJECT 4_P.M.
4: LOVR & South Bay HCM Signalized Intarsection Capacity Analysis

N

Lane Configura &

Ideal Flow (vphpl)i * -:1900. 1900 1900:1:1900 1900 19007 1900+ 1900 . 1900 190
Total Lost time (s) 4.0
Lane Util.. Factor 1.00 .
Frt 1.00
Flt Protected” ™" 095
Satd. Flow (prot) 1736
Fit Permitted” 7'+ '0.85
Satd. Flow {perm) 1736
Voiume vphy. % 209
Peak-hour factor, PHF  0.92
Ad. Flow (vph) S 227 8
RTCR Reduction (vph) 0
Lane Group Flow (vph): 227 .
Heavy Vehicles (%) 4%
Turn Type™ o0 Prot
Protected Phases 7
Permitted Phases’ -+

Actuatad Green, G (s) 95
Effective Green, g (s} 9.5
Actuated g/C Ratio 017
Clearance Time (s) 400 4D
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 287 -
v/s Ratio Frot c0.13
v/s Ratio Perm . -

v/c Ratio 0.79
Uniform:Delay, d1 2310
Progression Factor 1.00
IncrefmientaliDelay, d2 = 13.8
Delay (s) 36.8
Level of Service Do
Approach Delay (s)
Approach LOS

252 289

HCM Average Control Dejay
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length () .- 574
Intersection Capacity Ulilization 55.0%
Analysis Pericd (min) =+ 15

¢ Critical Lane Group

180 LIRS F RN

Associated Transportation Eng {ATE) Synchro 8 Repart
10/1/2008



EXISTING+PROJECT 4_A.M.
5 LOVE & Turri HCM Unsignalized Intersection Capacity Analysis

Lane Configurations % 4 13 i
SighControl ©°  * .- % Free Free - Stop

Grade 0% 0% 0%
Volume {vehih} 10 941 208 . 10 16 4
Peak Hour Factor 0.892 092 092 092 (82 082
Hourly flowrate (vph).  © 111023 227 11 17 4
Pedestrians

Lane Width (ft)- -

Walking Speed (ft/s)

Percent Biockage =~

Right turn flare (veh)

Median type: - - - TWETL
Median storage veh) 1
Upstream signal (ft) - e
pX, platoon unblocked

VG, conflicting ¥olume - :238 233
v(C1, stage 1 conf vol

vC2; stage 2 conf vol R N
vCu, unblocked vol 235 233
tCysingle (s)i . 4.1 162,
tC 2 stage (s)

pO queue free % 99 99

cM capacity (veh/h)

Volume Left M o o 17

Volume Right ' -0 0 11 4.
cSH 1317 1700 1700 318
Volume to Capacity 001 060 814 0407
Queue Length 95th (ft) 1 0 0 5
Contro| Delay (s) 7.8 00 00 174
Lane LOS A C
Approach Delay (g) 0.1 0.0 471
Approach LOS o
Average Delay 0.4
intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15

Associated Transportation Eng (ATE) Synchro & Report
11/612008



EXISTING+PROJECT 4_P.M.
5: LOVR & Turri HCM Unsignalized Intersection Capacity Analysis

FAREEE N

Lan Conf"g rahons T sp%” '- 2 ,

Sign Control 7 = Free Free = °  Stop .
Grade 0% 0% 0%
Volume (veh/iyy 5 407 886 18- 18 14
Peak Hour Factor 092 092 092 052 0982 092
Hourly fiow rate (vph) 5. 442 963 .20 .20 15
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage =

Right turn flare (veh)

Median type", o TWLTL
Median storage veh) 1
Upstream signal (ft) - -
pX, platoon unblocked

vC, conflicting volume 283 - TR C 1426 - 873 -
vC1, stage 1 conf vol 973

v(G2, stage 2.conf val . : CAB3
vCu, unblocked vol 983 1426 973

G, single (8§}, ;o - 44 - TR B B2,
tC, 2 stage (s) 54

tE(s)i ~ R ¢~ S R R e < # JROE < 1 S

pD queue free % 99 93 95

Jolume Total - - BN 442 983
Volume Left 5 0 0
Volume Right - 00 20
cSH 695 1700 1700
Volume 40 Capacity 001 028 0.58
CQueue Length 95th (ft) 1 ] 0
Control Delay (s) 10.2 0.0 .o
Lane LOS B

Approach Delay (s} G.1 0.0

Approach LOS

Average Delay B 05
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15

Associated Transportation Eng (ATE) Synchro & Report
11/6/2008



CUMULATIVE+PROJECT 4_AM.
1: LOVR & Brodarson HCM Unsignalized Intersection Capacity Analysis

- N v T A

Lane Conflguratnons 12 i) %
Sign-Control - . Free - ‘ Free .Stop.
Grade 0% 0% 0%
Volume (veh/RY: © . 0152200 A0 44, 3200 .10 .80,
Peak Hour Factor 052 0. 92 0 92 092 092 092

Hourly flow rate (vph} 567 11
Pedestrians

Lane Width {ft)

Walking Speed (ftfs)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh}

Upstream signali(ft)..

pX, platoon unblocked

vC, conflicting volume B7g © 7 U945 RT3
v(C1, stage 1 conf vol

vC2, stage 2 conf vol ‘ T

vCu, unblocked vol 578 945 573

tC, single (s} 4.1 64 52
tC, 2 stage (s)

tF (s)i . -
R0 queue free %

Volume Tota!

Volume Left 0 12

Volume Right 41 D 3300

cSH 1700 988 429

Volume to Capacity 034 001 0.10

Queue Length 95th {ft) 0 1 8

Control Detay (s): 0o 0.4 143

Lane LOS A B

Approach Delayi(s)” 00 04 143 - ‘ R
Approach LOS B

verage Delay 0.8
Intersection Capagity Utilization ~ 38:1% . 7 . ICU Level ofiS:

Analysis Period (min) 15

Awlp = (L2 Los B

Associzted Transpertation Eng (ATE) Synchre 6 Report
10/1/2008



CUMULATIVE+PROJECT 4_P.M.
1: LOVE & Broderson HCM Unsignalized Intersection Capacity Analysis

— Yy ¥ TN A

Lane Configurations T 4 b
Sign Control CFree i o Free  Stop
Grade 0%
Volume {veh/h}).. . . 340 5 1 18
Peak Hour Factor 0.92 092 082 092 082 092
Hourly flow rate (vph) 370 5 AR
Fedestrians

Lane Width (ft)

Walking Speed {ft/s)

Percent Blockage =

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ff)

pX, platoon unblocked

vC, conflicting volume U RTB 0 9230 BT2
vC1, stage 1 conf vol
vC2, stage 2-confvo| R RN AR E I
vCu, unblocked vol 375 923 372
iC, single (s) - 4,1 64 62
{C, 2 stage (s)

tF (s} - 22 . 3.5 3.3
p0 queue free % 97
cM capacity (veh/h)

Volume Total- .© ¢ ¥

Volume Left 0 33 5
Volume Right. ™~ " © 107 Bob o0 AL
cSH 1700 1173 508
Volumeto Capacity ** 022 - 0.03° ' 0.04
Queue Length 95th (ft) 0 2 4
Control Delay (s} : . 0.0 08 124. ..
Lane LOS A B
Approach Defay:(sy 0.0 108
Approach LOS B

Average Delay ‘
Intersection Capacity Utilization  ©56:
Analysis Period {min)

Asscciated Transportation Eng (ATE) Synchro & Report
10/1/2008



CUMULATIVE+PROJECT 4 A M.
2: LOVR & 5th HCM Signalized Intersection Capacity Analysis

SR T A N BV S SR

Lane Configurations

Ideal Flow.(vohpl) . 1900 1900 1900 190C
Total Lost time (s) 4.0 4.0

Lane Util. Factor - = 1,000 095 . .1

Frt 1.00  0.99

Flt Protected . % | 0,95 71,00

Satd. Flow (prot) 1736 3442

Flt Permitted ™ 054 1.00

Satd. Flow (perm) 982 3442
Volume:(vph} 70 532 35
Peak-hour factor, PHF  0.82 0.92 0.92

Adj. Flow {fvph}-. 78 643 38
RTCR Reduction (vph) 0 8 0

Lane Group Flow (vph) 76 673 U UpirTet
Heavy Vehicles (%) 4% 4% 4%

Turn Type 0. ~ Perm RS
Protected Phases

Permitted Phases 4

Actuated Green, G (s) 211
Effective Green, gi(s).  21.1
Actuated g/C Rauo - 0.35

Clearange Time(s):: 40 o

Vehicle Extension (s) 3.0

Lane Grp Cap (vph} 345

v/s Ratia Prot

vis RafioPerm . 008 044 001007 e0d6
v/c Ratio 022 056 0.41 039 0.03 0.14 0.32 0.1
Uniform Delay, d1- 13,7 157 . 0147148 2B et B4 75
Progression Factor 1.00 1.00 ‘ .34 053 007 1.00 1.00 1.00
Incremental Delay, d2 0.3 08 014 04 00 o0 b3 1.3 0.3
Delay (s) 14.0 18.2 6.5 8.1 0.8 7.8 9.7 7.8
Level of Service B B ‘ A A A oo AL A A
Approach Delay (s) 16.0 6.8 7.9 B.9

Approach LOS =

HCM Volume to Capamty ratio 0.41

Actuated Cycle:bength (s). . 6010 :
Intersection Capacity Utillzatlon 53 7% ICU Level of Service
Analysis Periodi{min)..~ R B A UL H EEREE b T

¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 6 Report
10/1/2008



CUMULATIVE+PROJECT 4_P.M.
2: LOVR & Sth HCM Signalized Intersection Capacity Analysis

P4

ane Configurations
deal Flow (vphpl) 171900 © 1900
Total Lost time {s) 4.0 4.0
Lane Util. Factor 100 70.85;
Frt 1.00  0.99
Fit Protected Yoo 065 1.00
Satd. Flow (prot) 1736 3441
Fit Permitted 0.32 100
Satd. Flow (perm) 591 3441
Volume (vph} 55 406 .25 LB G o
Peak-hour facter, PHF 082 092 0.92 092 092 092 092 2
Adj. Flow(vph) ... . 60 441 27 87 665 “268 22
RTOR Reductien (vph) 0 7 0 0 0 94
Lane Group Flow{vph) /60 ~ 461 . 0187 665. 174 .0
Heavy Vehicles (%) 4% 4% 4% 4% 4% A% 49
Turn Type 7 Perm ‘ " Perm ¢ Perm Perm.
Protected Phases 4 8
Permitted Phases 4 ~ ‘ 8 .
Actuated Green, G (s} 389 389 389 389 23839 131 131
Effective Green, g (s) 389 389 3819 389 389 - ooA840 0 131 134
Actuated g/C Ratic 065 065 065 065 065 0.22 022 022
Clearance Time{s) . 40 40 . .. .40 40 : 0. :
Vehicle Extension (s) 3.0 3.0 3.0 . .
Lane Grp Cap (vph) 383 2231 || 672 3185 1007 349 203 357
v/s Ratio Prot 0.03

v/s Ratio Perm . 010
v/c Ratio 0.16
UniformDelay, dt;. ~ 41 430, )
Progression Factor 1.00
Incremental Delay, d2. 0.2 1 0.0
Delay {s) 4.3 .
Level of:Servieg. | .11 A o EA
Approach Delay (s)
Appreach LOS

1900° 1900
) 4.0
00:.°.1.00
0.90
85°:1,00, .
1636
{7 1.00

1636
L ‘:-:3:5.13. 80
092 092

57000
T 4%

0.16
e 190 TS
1.00
D18
19.9

214

HCM Average Gontrol
HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (5) 60.0: TS
intersection Capacity Utilization 57.9% ICU Level of Service
Analysis Period (min) 15 ‘ PSRN Lty
¢ Critical Lane Group

Associated Transportation Eng {ATE) Synchra 6 Report
10/1/2008



CUMULATIVE+PROJECT 4_AM.
3: LOVR & 10th HCM Signalized Intersection Capacity Analysis

A e = A N

Lane Configuratians
Ideal Flow (vphpl) **
Total Lost time (s)
Lane Util, Factor.
Frt

Flt Protected
Satd. Flow (prot)
Fit Permitted - - ¢ 3700
Satd Flow {perm)

F’eak hour factor, PHF
Adj. Flow:(vph)i il
RTOR Reduction (vph)
Lang Group Flow (vph)
Heavy \/ehlcles (%)
Turn'Type - L
Protected Phases
Permitted Phases -
Actuated Green, G (s}
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s}
Wehicle Extension {5}
Lane:Grp.Cap (vph)
v/s Ratio Prot
v/s Ratio Perm:: 0
vic Ratio
Uniform Defay, d1.°
Progression Factor
Incremental Delay, d2
Delay (s}

Level of Service
Approach Delay (=)
Approach LOS

HCM Volume to Capacnty ratio 0.32

Actuated Cycle Lengthi(s) - 800 ¢ <. Su
Intersection Capacity Utilization 30.8%
Analysis Pericd [(min) 16 )

¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 6 Report
10/1/2008



CUMULATIVE+PROJECT 4_P.M.
3. LOVR & 10th HCM Signalized Intersection Capacity Analysis

ane Configurations
Ideal Flow(vphpl} % -+ 1900
Total Lost time (s) 4.0
Lane Util, Factor... .. 1.00,
Frt 1.00
Flt Protected . /. ¢ 085
Satd. Flow {prot) 1736
Flt Permitted 0.85
Satd. Flow (perm) 1738
Volume (vph) - 80
Feak-hour factor, PHF  (0.92
Adi. Flow (vph} 98
RTOR Reducticn {vph) 0
Lane Group:Flow (vph) = - 88
Heavy Vehicles (%) 4%
Turn Type % "% CProt
Protected Phases 7
Permitted Phases
Actuated Green, G (s) 7.5
Effective. Green,g.(s). - 7.5 R
Actuated g/C Ratic 042 060 040 0.27 (.27
Vehicle Extension (s) 3.0
Lane Grp Cap (vph} ~ 217. 2085,
v/s Ratio Prot c0.06
v/s Ratic Perm .0 -0 7000l
v/c Ratio 0.45
Uniform Delay,d1 2 24.3
FProgression Factor

* | 00 079 100 100 1.00
Incremental Delay, d2 #0105 40

Delay (s)
Level of Service - Ll g A
Approach Delay (s)

ApprOaCh LOS Ciogn

ki
HCM ‘Average Control Dela
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length:{g)i ik~ .00
Intersection Capacity Utilization 47 1%
Analysis Period {min} Lo

¢ Critical Lane Group

8o of lost ime ) o120
ICU Level of Sery!ce A

Associated Transportation Eng (ATE) Synchro 8 Report
10/1/2008



CUMULATIVE+PROJECT 4_A.M.
4: LOVR & South Bay HCM Signalized Intersection Capacity Analysis

O R e S N S S

5
Ideal Flow:(vphpl). 1900 1900
Total Lost time (s) 40 4.0
Lane Util. Fagtar™ ~~ 1,00 095
Frt 1.00  1.00
Fit Protected - 0.95 1.00
Satd. Flow (prot) 1736 3467
Fit-Permitted © 095 180

Satd._FIow {perm)
Volume {(vphi . 280063t
Peak-hour factor, PHF 0.92 092

Adj. Flow (vph) il o0 2831 695 5
RTOR Reduction (Vph) 0 1

Lane Group Flow (vph) 283 699

Heavy Vehlcles (%) 4% 4%,
TunType 7 CPret
Protected Phases 7 4

Permitted Phases
Actuated Green, G (s} 11.7
Effective Green, g (s} 11.7

Actuated g/C Ratic 0.19

Clearance Time (s} - 4.0

Vehicle Extension (s) 3.0

Lape-Grp Cap (vph) 323 1430 ..

v/s Ratic Prot c0.15 )

v/s RatioPerm:. IR A 003
v/c Ralio 0.88 0.87 0.10
Uniform Delay, d1’ L2490 47,9 20.8 2158
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2  22.3 CUART D4
Delay (s) 47.2 385 16.2
Level ofSerwce B (B S LB

Approach Delay (s)
Approach LOS

HCM Volume [{6] Cépamty rat|o \ 0'.?1'

Actuated Cycle!ength (=) 629 : 12,0

intersection Capacity Utilization 61.1% ICU Levei of Serwce B

Analysis -Period:(min} 15 ; :

¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 6 Repor:

10/1/2008



CUMULATIVE+PROJECT 4 P.M,
4: LOVR & South Bay HCM Signalized Intersection Capacity Analysis

N T Y

Lane Configurations \ 4 i
Ideal Flow (vphpl):"*.. 1900 1900 190 19001 119000 4 e

Total Lost time (s) 4.0 4.0

Lane Util. Facter .- 1.00. 0,95

Frt 1.00 1.00

Flt Protected D95 1.00

Satd. Flow (prot) 1736 3464

Fit Permitted - © 42,1095  1.00

Satd. Flow (perm) 1736 3464

Volume (vphy “5id 2300 3180
Peak-hour factor, F’HF 092 092

Adj, Flow (vph) =250 343

RTCR Reduction (vph) 0 2

Lane Group Flow (vph) 250 346 ..
Heavy Vehlc*les (%) 4% 4%

Turn Type Prot
Protected Phases 7 4

Permitted Phases - .
Actuated Green, G (s) 11.3
Effective Green, g:{s)’ ¥ 41.3.

Actuated g/C Ratio 418
Clearance Time:(g) &L 40"
Yehicle Extension (s) 3.0 .
Lane Grp Cap (vph) 315 1604
v/s Ratio Prot c0.14

v/s Ratio Perm . . .

v/c Ratio 0.79
Uniform:Delay, d1.. 243
Frogression Factor 1.00
Incremental Delay, d2 12,9
Delay (s) 37.2

Level of Servace NN

Appreach Delay( ) o
Approach LOS

HCM Volume to Capacity ratio
Actuated Gycle liength (s) .. 1of losttime (s . 180
Intersection Capacity Utilization BO 2% ICU Level of Service B
Analysis Period(mm) : R L A
¢ Critical Lane Group

Associated Transportation Eng (ATE) Synchro 8 Report
10/1/2008



CUMULATIVE+PROJECT 4 A M.
5: LOVR & Turri HCM Unsignalized intersection Capacity Analysis

A

Lane Configurations ' % .

Sign Control- - . ‘ Free Fréee - Stop .

Grade 0% 0% 0%

Volume (vah/h) 13 1040 - 230 - 13- 16 B -
Peak Hour Factor 092 0982 09z 092 0982 082
Hourlyflow fate (vph} .~ 14 1130 280 14 =~ 17 7
Fedestrians

Lane Width {ft} ..

Walking Speed (ft/s)

Percént Blockage

Right turn flare {veh}

Mediantype / ° .- : :  TWETL -
Median storage veh) 1
Upstream signal {ft). - ‘
pX, platoon unblocked

VC; conflicting volume - 264 . - 4416 - 257
vC1, stage 1 conf vol 257

vC2, stage2.confyvol -~ . ..o R & [ B
viCu, unblocked vol 264 1416 257
tC, single {s).+" . - 4.1 : s B4 62
1C, 2 stage (s) 5.4

tF(S) G : S A __2-_:._2 . L ... 85 33
p0 queue free % 89 93 85

ch-capacity {veh/h) 1288 R43- FIT.

W Total

Volume Left

Volume Right+ -+~ D 0 14 7
cSH 1288 1700 1700 299
Volume to Capacity - 0.01 066 016 0.08
Queue Length 95th (ft) 1 0 0 5
Control Delay {s}) 7.8 0.0 0.0 1841
Lane LOS A C
Approach Delay (s) 01 0.0 181
Approach LGOS C

Average Delay G.4
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15

Associated Transportation Eng (ATE) Synchro 6 Report
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CUMULATIVE+PRGOJECT 4_P.M.
5 LOVR & Turri HCM Unsignalized Intersection Capacity Analysis

Ao AN 4

Lane Configurations % 4 Ta L
SignControl -~~~ - Free. Free . Stop.
Grade 0% 0% 0%
Velume (vehih) - - - 6 450 980 21 18~ 13
Peak Hour Factor 0.92 092 092 092 092 D 92
Hourly flow rate (vph} . 7 483 1085 23 - 20..°. .14
Pedestrians

Walking Speed (ftfs)

Percent Blackage -

Right turn flare (veh)

Median type, <. _ N TWLTL
Median storage veh) 1
Upstream signal (ft).

pX, platoon unbiocked

vC;conflictingvolume 1088 < 1578 A077
vC1, stage 1 conf vol 1077

v(G2, stage 2:conf.vol e : ‘ CB02
vCu, unblocked vol 1088 1579  11G77

tC; single.(s) = 4.1 o - B4 B2
ic, 2 stage (s) 54

tFi{s): SR L 22 e 35 038
po queue free % 99 92 25

chcapacity (veh/h) .- 239 264

Volume Leﬁ 7 g 1] 20
Voluime Right - . .0 0 23 - 44
cSH 834 170G 1700 249
Volume to Capacity 0.01 029 064 014
Queue Length 95th {ft} 1 ] ¢ 12
Contral Delay (sy 107 0.0 00 217
Lane LOS B C
Approach Delay (s) 0.1 6.0 217
Appreach LOS c

verage e ;y )
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Pericd (min) 15

Associatad Transportation Eng {(ATE) Synchro & Report
1HB2008








