TECHNICAL ADVISORY COMMITTEE
April 07, 2016
9:30 AM

Transportation Agency for Monterey County
Conference Room
55-B Plaza Circle, Salinas

AGENDA

Complete agenda packets are on display at the Transportation Agency for Monterey County office
and at these public libraries: Carmel, Monterey, Salinas Steinbeck Branch, Seaside, Prunedale,
and King City. Any person who has a question concerning an item on this agenda may call the
Agency Secretary to make inquiry concerning the nature of the item described on the agenda.
Please recycle this agenda.

1. ROLL CALL: Call to order and self-introductions. According to Transportation Agency
and Committee bylaws, Committee membership consists of representatives from the
Transportation Agency voting and ex-officio members, and other agencies that may be appointed
by the Transportation Agency. Currently the Committee membership includes representatives
from 12 Cities, the County, MST, Caltrans, City of Watsonville, the Air District, and AMBAG, for
a total of 18 members. Five members of the Technical Advisory Committee, representing voting
members of the Transportation Agency Board of Directors, constitute a quorum for transaction of
the business of the committee. If you are unable to attend, please contact the Committee
coordinator. Your courtesy to the other members to assure a quorum is appreciated.

2. PUBLIC COMMENTS: Any member of the public may address the Committee on any item
not on the agenda but within the jurisdiction of Transportation Agency and Technical Advisory
Committee. Comments on items on today's agenda may be given when that agenda item is
discussed.

3. BEGINNING OF CONSENT AGENDA: Approve the staff recommendations for item 3.1
below by majority vote with one motion. Any member may pull an item off the Consent Agenda
to be moved to the end of the CONSENT AGENDA for discussion and action.

3.1 APPROVE minutes of the Technical Advisory Committee meeting of March 3, 2016. —
Zeller

END OF CONSENT AGENDA
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RECOMMEND approval of the Regional Roundabout Study to the Transportation
Agency Board of Directors. - Zeller

The Agency contracted with Kittelson & Associates to conduct the Regional
Roundabout Study. The firm has analyzed the intersection operations; prepared aerial
layouts; calculated life cycle costs; and identified recommendations for the 25
locations.

RECEIVE information on the Metropolitan Transportation Improvement Program
update — Tepedelenova (AMBAG)

The Association of Monterey Bay Area Governments is in the process of adopting the
Metropolitan Transportation Improvement Program, which contains a listing of
federally-funded transportation improvement projects in the tri-county region.
Transportation Agency staff coordinates with Monterey County jurisdictions to update
their projects.

PROVIDE input on the 2016 Active Transportation Plan objectives, programs and
ranking of criteria for selection of high priority projects. - Murillo

The 2016 Active Transportation Plan will be an update of the 2011 Bicycle and
Pedestrian Master Plan. The focus of the 2016 Plan update is to match State Active
Transportation Program guidelines, incorporate innovative bicycle facility designs, and
promote high priority projects.

ANNOUNCEMENTS and/or COMMENTS from Technical Advisory Committee
members.

ADJOURN

Next Committee meeting will be on
Thursday, May 5, 2016 at 9:30 a.m.
TAMC Conference Room
55-B Plaza Circle, Salinas
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REMINDER: If you have any items for the next Committee Agenda, please submit them to:
Transportation Agency for Monterey County; Attn: Hank Myers; 55-B Plaza Circle, Salinas, CA
93901, E-mail: hank@tamcmonterey.org.

The Committee Agenda will be prepared by Agency staff and will close at noon Friday, April 22,
2016, nine (9) working days before the regular meeting. Any member may request in writing an
item to appear on the agenda. The request shall be made by the agenda deadline and any
supporting papers must be furnished by that time or be readily available.

Documents relating to an item on the open session that are distributed to the Committee less than
72 hours prior to the meeting shall be available for public inspection at the office of the
Transportation Agency for Monterey County, 55-B Plaza Circle, Salinas, CA. Documents
distributed to the Committee at the meeting by staff will be available at the meeting; documents
distributed to the Committee by members of the public shall be made available after the meeting.

Transportation Agency for Monterey County
55-B Plaza Circle, Salinas, CA 93901-2902
Monday thru Friday
8:00 a.m. —5:00 p.m.

TEL: 831-775-0903
FAX: 831-775-0897

If requested, the agenda shall be made available in appropriate alternative formats to
persons with a disability, as required by Section 202 of the Americans with Disabilities Act
0of 1990 (42 USC Sec. 12132), and the federal rules and regulations adopted in
implementation thereof. Individuals requesting a disability-related modification or
accommodation, including auxiliary aids or services, may contact Transportation Agency
at 831-775-0903. Auxiliary aids or services include wheelchair accessible facilities, sign
language interpreters, Spanish Language interpreters and printed materials, and printed
materials in large print, Braille or on disk. These requests may be made by a person with a
disability who requires a modification or accommodation in order to participate in the
public meeting, and should be made at least 72 hours before the meeting. All reasonable
efforts will be made to accommodate the request.

CORRESPONDENCE, REPORTS, MEDIA CLIPPINGS
Online at www.tamcmonterey.org

None this month.


mailto:hank@tamcmonterey.org
http://www.tamcmonterey.org/
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Draft Minutes Technical Advisory Committee
March 3, 2016

OTHERS PRESENT:

Name Organization Name Organization
John Olejnik Caltrans D5 Sasha Tepedelenova AMBAG
1. ROLL CALL

Chair Serrano, City of Salinas, called the meeting to order at 9:30 a.m. Introductions were given,
and a quorum was confirmed.

2. PUBLIC COMMENTS:
None.
3. BEGINNING OF CONSENT AGENDA

M/S/C O’Halloran / Chapman / unanimous
3.1 Approved minutes of the Technical Advisory Committee meeting of January 7, 2016.

END OF CONSENT AGENDA

4. 2016 ACTIVE TRANSPORTATION PLAN

The Committee received an update on the existing conditions for the 2016 Active
Transportation Plan, and provided input on the Plan vision, goals, objectives and criteria for
high priority projects.

Virginia Murillo, Assistant Transportation Plan, reported that the 2016 Active Transportation
Plan will be an update of the 2011 Bicycle and Pedestrian Master Plan. The focus of the 2016
Plan update is to match state Active Transportation Program guidelines, incorporate innovative
bicycle facility designs, and promote high priority projects. She noted that the 2016 Plan will
also focus on analyzing key gaps in the existing and proposed bicycle and pedestrian networks,
and identifying opportunity sites for innovative bicycle facility design and areas for enhanced
regional and local connectivity.

Lisa Rheinheimer, Monterey-Salinas Transit, stated that the TAMC Bicycle and Pedestrian
Committee thinks that cost should be a factor as well as project readiness when identifying
high priority projects. She also requested that staff not be so inflexible after ranking projects
that you can't move things around or fund a project lower on the list when opportunity arises.

Rich Deal, City of Monterey, responded that he thinks the opposite regarding cost as a
ranking factor, since this leads into the ATP grant program. We should maybe focus on
making links in the network.

Hank Myers, TAMC staff, stated that we may be able to categorize the projects to focus on
both sets of criteria.



Draft Minutes Technical Advisory Committee
March 3, 2016

Tim O’Halloran, City of Seaside, asked if TAMC has a draft list of projects? Virginia Murillo
responded that we don't at this time, but that we have a list from the last time that we'll update

Rich Deal stated that Methacrylate holds up well. It's higher cost, but you don't need to repaint
every year and it doesn't wear like thermal. Should last 5-10 years.

Ryan Chapman, County of Monterey, stated that they have used Methacrylate on Davis road,
and they would have to have repainted 2x by now otherwise. Then, he asked TAMC staff if
we have a consultant? Virginia Murillo responded not yet, probably around June, and that we
will work with cities to get project lists.

Patrick Dobbins, City of Gonzales, asked if enforcement should be included? Virginia Murillo
said that we can look at including that.

Patrick Dobbins then asked what kind of outreach are we conducting with bike shops? Should
new developments have design requirements for complete streets?

Virginia Murillo summarized the comments from Committee that she heard: flexibility,
category of projects, and look at existing facilities, cost-benefit analysis, enforcement, and
access.

5. SR 1 TRANSPORTATION CONCEPT REPORT
The Committee received a presentation from Caltrans staff on the SR 1 Transportation
Concept Report (TCR); and provided input on the SR 1 Transportation Concept Report.

Hank Myers, Senior Transportation Planning Engineer reported that the Caltrans will provide
information pertaining to the SR 1 Transportation Concept Report kickoff and is requesting
that Technical Advisory Committee members participate in the development of the SR 1
Transportation Concept Report.

Patrick Dobbins, City of Gonzales asked if there is any consideration for seasonal values?
Orchid Ochoa-Monroy, Caltrans, responded no, but we can adjust to match if you feel the
maps don't accurately reflect what's going on.

Rich Deal, City of Monterey asked where does a completed Transportation Concept Report
put us in terms of improvements? Orchid Ochoa-Monroy stated that it identifies gaps and
puts you in line for further feasibility studies and grants. It's conceptual and lets you know
where the hot spots are.

Orchid Ochoa-Monroy stated that comments are due in 2-3 weeks.
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ANNOUNCEMENTS

Sasha Tepedelenova announced that the Metropolitan Transportation Improvement Plan updates
every 2 years, and that AMBAG will be doing it again this year. Public review in July, Sasha
will follow up with cities to get projects.

Hank Myers announced that the statewide needs assessment for 2016 needs responses from the
jurisdictions. We received a SHOPP update from Caltrans, with list of projects happening in
your cities. He also announced the 2017 ATP workshop on March 11th.

Virginia Murillo announced the draft bike map, please review and comment.

Rich Deal thanked Caltrans for the grinding project on Highway 1.

ADJOURN
The Committee adjourned the meeting at 10:17am.
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TRANSPORTATION AGENCY FOR MONTEREY COUNTY

Memorandum

To: Technical Advisory Committee

From: Michael Zeller, Principal Transportation Planner
Meeting Date:  April 7, 2016

Subject: Regional Roundabout Study

RECOMMENDED ACTION

RECOMMEND approval of the Regional Roundabout Study to the Transportation Agency
Board of Directors.

SUMMARY

The Agency contracted with Kittelson & Associates to conduct the Regional Roundabout
Study. The firm used Caltrans’ Intersection Control Evaluation guidelines for a holistic
approach to compare constructing modern roundabouts vs. stop or signalized
intersections at 25 locations around Monterey County.

FINANCIAL IMPACT

The Transportation Agency Board approved a contract for total of $369,938 for the
Regional Roundabout Analysis project.

DISCUSSION

Modern roundabouts are proving to have significant safety and operational benefits
compared to traditional signalized intersections. A well-documented study found that
converting 23 test intersections throughout the U.S. from traffic signals to roundabouts
reduced fatal crashes by 90 percent, injury collisions by 75% and reduced the number of
collisions overall by 37%. While initial construction costs tend to be higher for
roundabouts, long-term life cycle costs (for ongoing maintenance and operations) tend to
be lower than for signalized intersections.

For this project, Kittelson staff coordinated with TAMC and local agency staff to verify
which intersection forms would be evaluated at each intersection. A roundabout and a
traffic signal alternative were evaluated at most intersections; however, an improved stop
sign alternative was also evaluated at some locations. The consultant used procedures
outlined in the Highway Capacity Manual to perform a peak hour operations analysis of
each intersection control option. The analysis dictated lane configurations, which were
used to develop an intersection footprint. Using these lane configurations, the consultant

Transportation Agency for Monterey County
¢ 55-B Plaza Circle o Salinas, California 93901-2902
(831) 775-0903 e FAX (831) 775-0897 e E-mail: mike@tamcmonterey.org
www.tamcmonterey.org
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prepared concept drawings on an aerial base indicating the approximate footprint of the
intersection to gauge potential impacts to private property and environmental features.
With this information, the consultant prepared cost estimates for each alternative. The
analysis then evaluated the benefits of each project based on safety, delay, and emissions;
calculated a monetary value for those benefits; and then developed a ratio comparing the
project benefits to the life cycle cost. A ratio of above 1 indicates that the benefits of the
roundabout, signal or enhanced stop sign are greater than the cost; the design with the
highest number represents the recommended design.

The consultant reviewed the results of the analysis with each participating jurisdiction, as
well as Monterey-Salinas Transit, and has incorporated the feedback received from those
meetings in the draft report. The draft report was then circulated to all agencies for
review, comment and final revisions. The following table summarizes the
recommendations of the Regional Roundabout Study for each intersection:

Jurisdiction  Location Recommendation

County Laureles Grade at Carmel Valley Road Roundabout
County Highway 68 at Corral de Tierra Roundabout
County San Miguel Canyon Road at Castroville Boulevard ~ Roundabout
Gonzales Fifth Street at US 101 Ramps Roundabout
Greenfield Walnut Avenue at EI Camino Real Roundabout
King City Broadway Street at San Antonio / US 101 Ramps Roundabout
Marina Reservation Road at Deforest Road Roundabout
Marina Cardoza Avenue at Abdy Way Roundabout
Marina 8™ Street at Inter-Garrison Roundabout
Monterey Munras Avenue/Abrego Street at EI Dorado Street ~ Roundabout
Monterey Pearl Street at Camino El Estero Roundabout
Monterey East Franklin Street at Camino El Estero Roundabout
Monterey Del Monte Boulevard at English Avenue Roundabout
Salinas East Laurel Drive at St Edwards Street Roundabout
Salinas West Alisal Street at Capitol Street Roundabout
Sand City Tioga Avenue at California Avenue Roundabout
Seaside Broadway Avenue at Alhambra Street Roundabout
Soledad Metz Road at Pinnacles Parkway Roundabout
Soledad Front Street at East Street Roundabout
Marina Reservation Road at Beach Road Signal

Pacific Grove First Street at Central Avenue Signal

Salinas Sherwood Drive at Sherwood Place Signal

Sand City Tioga at Del Monte Boulevard Signal

Seaside Broadw,a@ Avenue/Contra Costa at Del Monte Blvd  Signal

1/ 7/
| /]

Debra L. Hale, E)(_pdtlve Director
Regular Agenda

Approved by: Date Signed: March 22, 2016

Counsel Approval: N/A
Finance Approval: N/A
Web Attachment: Regional Roundabout Study
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EXECUTIVE SUMMARY

The purpose of conducting an Intersection Control
Evaluation (ICE) is to provide a holistic approach to the
consideration and evaluation of intersection control
alternatives. ICE is a decision-making process and
framework to evaluate the control of intersections
using a performance-based approach to engineering
and investment decisions.

Effective August 30, 2013, Caltrans released Traffic
Operations Policy Directive 13-02 (TOPD 13-02)
describing guidance for completing an ICE on State
highway facilities. TOPD 13-02 establishes procedures
to evaluate impacts to all intersection users (e.g.,
pedestrian, bicycle, auto, transit) in order to identify
the most effective and comprehensive access
alternatives. Specifically, the evaluation is used to:

= Justify the installation of traffic signal systems,
yield-control (roundabouts), and multi-way stop
control at state highway intersections and
interchanges.

= |dentify effective intersection control strategies
and alternative treatments, strategies and
configurations for particular conditions.

= Estimate the relative effectiveness, impacts and
utility of specific control strategies.

In addition to Caltrans, other State Departments of
Transportation and local agencies have adopted
similar policies in order to:

= Emphasize context, key performance outcomes,
cost-effectiveness and sustainability instead of
the historical reliance on intersection control
warrants.

= Effect a cultural change and departure from the
pre-selection or reliance on traffic signals and
the widening they require along approach
roadways.

= Promote and mainstream the consideration of
innovative access strategies that are proven but
under-utilized, such as a roundabout.

GOALS AND OBJECTIVES

The Transportation Agency for Monterey County
(TAMC), through this study, is seeking to develop a
Regional Intersection Control Evaluation of high
priority intersections throughout Monterey County to
evaluate the benefit of roundabouts or other
alternative control devices to traditional signalized

intersections. Overall, the purpose of the Regional
Intersection Control Evaluation is to:

= Assess the benefit / cost of conceptual
roundabouts and other intersection control
measures to traditional signalized intersections
at high priority intersections.

= Provide concept level intersection operations,
intersection layouts, and initial capital costs.

= |dentify cost effective improvements that may be
eligible for grant funding.

= Provide useful tools for jurisdictions to make
investment decisions at the study intersections.

= Prompt the ICE decision making process and
framework to evaluate intersection control
alternatives  using a  performance-based
approach to engineering and investment
decisions.

STUDY OVERVIEW

Within the TAMC region, 26 study area intersections
were prioritized by various jurisdictions to conduct an
ICE. The study locations selected for evaluation are
located in the following jurisdictions:

= City of Greenfield.
= City of Gonzalez.

= King City.

= City of Marina.

= Monterey County.
= City of Monterey.
= City of Pacific Grove.
= City of Salinas.

= Sand City.

= City of Seaside.

= City of Soledad.

Kittelson & Associates, Inc.

DRAFT

Sacramento, California
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KEY PERFORMANCE MEASURES

Five performance metrics were evaluated for
proposed conceptual control types at each study
location. The metrics include:

= Safety — measuring the societal cost associated
with the predicted number and severity of
collisions.

= Delay — measuring the societal cost associated
with the number of person-hours of delay.

= Emissions — measuring the societal cost
associated with the exposure to health based
pollutants emitted by motor vehicles.

= Operations and Maintenance — measuring

common annualized costs associated with
operating and maintaining the intersection
control.

= |nitial Capital Costs — measuring the capital costs
needed to plan, design, and construct the
intersection improvement. The capital costs
include construction, capital support, and right
of way.

In addition to the key performance measures
mentioned above, consideration is also given to
pedestrian, bike, and transit facilities. The conceptual
design accounts for pedestrian, bike, and transit
access to ensure their sensible accommodation in the
conceptual layout. As the project moves forward, a
detailed design will need to be prepared accounting
for each jurisdictions design standards as well as the
best access and circulation for each transportation
mode. Summary of Findings

Benefit cost (B/C) ratios were calculated for each
study intersection to evaluate the return on
investment of the existing control, proposed
traditional signal control, or proposed roundabout
control. Based on the initial layout and initial cost
estimates, the conceptual roundabout control was
identified as the highest scoring at the study locations
shown in the table below:

B/C Rankings: Roundabout Control

Jurisdiction Study Intersection

City of

) Walnut Avenue at El Camino Real
Greenfield

B/C Rankings: Roundabout Control

Jurisdiction Study Intersection

Reservation Road at Deforest
Road

City of Marina Cardoza Avenue at Abdy Way

8th Street at Inter-Garrison

San Miguel Canyon Road at
Castroville Boulevard

Monterey Laurles Grade at Carmel Valley
County
Road
Highway 68 at Corral de Tierra
Pearl Street at Camino El Estero
Del Monte Boulevard at English
City of Avenue
Monterey

Munras Avenue / Abrego Street
at El Dorado Street

East Franklin Street at Camino El
Estero

West Alisal Street at Capitol
Street

City of Salinas
East Laurel Drive at St Edwards

Street

sand City Tioga Avenue at California
Avenue
B

City of Seaside roadway Avenue at Alhambra

Street

Fifth Street at US 101
City of Gonzalez | Northbound and Southbound
Ramp Terminals (2 intersections)

Metz Road at Pinnacles Parkway

City of Soledad

Front Street at East Street

Broadway Street at San Antonio
King City Drive /US 101 Northbound
Ramps

Kittelson & Associates, Inc.
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The conceptual signal control produced the best
results at the following locations:

B/C Rankings: Signal Control

Jurisdiction Study Intersection

City of Marina Reservation Road at Beach Road

Sherwood Drive at Sherwood

City of Sali
ity of Salinas Place

Tioga Avenue at Del Monte

Sand City Boulevard

Broadway Avenue & Contra Costa
City of Seaside Street at Del Monte Boulevard
(2 intersections)

The conceptual stop control produced the best results
at the following locations:

B/C Rankings: Stop Control

Jurisdiction Study Intersection
City of Pacifi

'ty ofFacific First Street at Central Avenue
Grove

RECOMMENDATIONS FOR FURTHER
STUDY

The study provides benefit cost (B/C) ratios for
intersection control types at study location throughout
the TAMC region. This analysis was prepared using
conceptual intersection control layouts and cost
estimates as well as available data to provide a
comprehensive check on the feasibility of various
intersection control types. Further study is
recommended at the study locations with additional
site investigations, vehicle and collision data, as well as
preliminary engineering of evaluated intersection
controls.

Kittelson & Associates, Inc.
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B/C Rankings Figure for all Studv Locations

Intersection Control
©  B/C Ranking: Roundabout
® B/C Ranking: Signal
® B/C Ranking: Stop

Greenfield Y

King City

Kittelson & Associates, Inc. D RAFT

Sacramento, California
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OVERVIEW OF STUDY AND
FINDINGS

STUDY OVERVIEW

TAMC requested that interested jurisdictions submit a
prioritized list of locations for which they would like to
conduct an ICE. The following list of 26 study
intersections was compiled by TAMC based on
jurisdiction responses:

Jurisdiction Study Intersection
City Of. Walnut Avenue at El Camino Real
Greenfield

Fifth Street at US 101
City of Gonzalez | Northbound and Southbound
Ramp Terminals (2 intersections)

Broadway Street at San Antonio
King City Drive /US 101 Northbound
Ramps

Reservation Road at Beach Road

Reservation Road at Deforest

City of Marina | Road

Cardoza Avenue at Abdy Way

8th Street at Inter-Garrison

San Miguel Canyon Road at
Castroville Boulevard

M
onterey Laurles Grade at Carmel Valley
County
Road
Highway 68 at Corral de Tierra
Pearl Street at Camino El Estero
Del Monte Boulevard at English
City of Avenue
Monterey
Munras Avenue / Abrego Street
at El Dorado Street
East Franklin Street at Camino El
Estero
City of Pacific First Street at Central Avenue
Grove

Jurisdiction Study Intersection

West Alisal Street at Capitol
Street

East Laurel Drive at St Edwards

City of Salinas Street

Sherwood Drive at Sherwood
Place

Tioga Avenue at California
Avenue

Sand City
Tioga Avenue at Del Monte
Boulevard

Broadway Avenue & Contra Costa
Street at Del Monte Boulevard
(2 intersections)

City of Seaside
Broadway Avenue at Alhambra
Street

Metz Road at Pinnacles Parkway

City of Soledad

Front Street at East Street

Report Structure

The Regional ICE study is primarily intended to be used
as a tool for each jurisdiction to make investment
decisions for improvements at high priority
intersections they submitted to TAMC. With this as
the foundation of the study, the Regional ICE study is
comprised of 11 standalone sections, one section for
each jurisdiction. For each section, a screening
summary is provided as an overview of the
performance measures used to calculate the return on
investment for the study intersections in the
jurisdiction. Results of the analysis and preferred
traffic control type are presented in graphical form for
quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the types of intersection control
evaluated in the study. For each type of control,
whether existing or proposed, a corresponding icon is
assigned and used throughout the report.

Kittelson & Associates, Inc.

DRAFT

Sacramento, California
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Control Type Legend ‘

Existing  Proposed \

Traffic Signal _ B )

Stop Sign

Roundabout N/A

SUMMARY OF KEY PERFORMANCE
MEASURES

Five performance metrics were evaluated at each
study intersection to calculate the B/C ratio which
measures the expected return on investment for the
various intersection controls. The performance
measures used to calculate the benefits of a
roundabout compared to a stop or traffic signal are:

* Safety Benefit (of a roundabout)

* Delay Reduction Benefit (of a roundabout)

* Emission Reduction Benefit (of a roundabout)

Performance measures used to calculate the
conceptual level costs of a roundabout compared to a
stop or traffic signal are:
° Operations and Maintenance Cost (added costs
of a roundabout)
* Initial Capital Cost (added costs of a
roundabout)
The benefit cost ratios were calculated at each study
location and an overall ratio is presented below for
the TAMC region. The summation of the performance
measure benefits and performance measure costs for
all study intersections are illustrated below:

Life Cycle Benefits & Costs (Millions)

$- $10  $20  $30 %40 $50  $60

@ Total Benefits @ Total Costs

Discounted Life
Cycle Safety Costs

Life Cycle Benefit Cost

Regional ICE Study

Total Benefits of a
roundabout compared to a
traditional intersection
Total Costs of a roundabout
compared to a traditional
intersection

$48,962,291

$25,484,189

B/C ratio based on study wide
Benefits and Costs 1-92

Intersection control based on
study wide B/C ratio

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Performance measure costs are a
summation of the individual performance measures at
each study location. Following the performance
measure overview is a table summarizing the
discounted life cycle costs for traditional and
roundabout intersection control types. Traditional
intersection control includes both stop and traffic
signal control types.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout. The
performance measures were calculated at each study
location and overall summation data is presented
below for the TAMC region.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Safety Cost (Millions)

$- $10 $20 $30 $40 $50

STUDY ;__‘—ﬁ:

@ Roundabout

@ Traditional Intersection
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Based solely on the summation of the predicted
discounted life-cycle cost for safety at all project study
intersections, the intersection control type with the
lowest predicted study wide safety costs is a
roundabout. The following table summarizes study
wide safety costs:

Safety Discounted Life
Regional ICE Study Cycle Safety Costs

Traditional Intersection $39,735,189

Roundabout Intersection $15,591,519

Intersection control type with
the lowest safety cost

Percent reduction in

Safety Costs with 61%
Roundabout Control

Estimated study wide savings

with roundabout control 324,143,670

Average savings per

. . $928,603
intersection

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Millions)

$- $20 $40 $60 $80 $100

[@ Traditional Intersection @ Roundabout

Based solely on the summation of the predicted
discounted life-cycle cost for person hours of delay at
all study intersections, the intersection control type
with the lowest predicted study wide delay costs is a
roundabout. The following table summarizes study
wide delay costs:

Delay Discounted Life
Regional ICE Study Cycle Safety Costs

Traditional Intersection $93,253,069

Roundabout Intersection $68,757,635

Intersection control type with
the lowest delay cost

Percent reduction in

Delay Costs with Roundabout 26%
Control

Estimated study wide savings

with roundabout control 224,495,434
Average savings per $942.132

intersection

Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Millions)

$- $1 $2 $3 $4

@ Traditional Intersection @ Roundabout

Based solely on the summation of the predicted
discounted life-cycle cost for tons per year of mobile
source pollutant emissions (i.e., fewer vehicle stops,
fewer hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the intersection control type with
the lowest predicted study wide emission costs is a
roundabout. The following table summarizes study
wide emission costs:

Kittelson & Associates, Inc.
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Emission Discounted Life Operations and Maintenance Discounted Life
Regional ICE Study Cycle Safety Costs Regional ICE Study Cycle Safety Costs
Traditional Intersection $3,727,987 Traditional Intersection $5,063,009
Roundabout Intersection $3,404,800 Roundabout Intersection $2,339,743
Intersection control type with A Intersection control type with A
the lowest emission cost i the lowest O&M cost i
Percent reduction in Percent reduction in
Emission Costs with 9% O&M Costs with Roundabout 54%
Roundabout Control Control
Estimated study wide savings Estimated study wide savings

. 23,187 . 2,723,2
with roundabout control 232318 with roundabout control > 3,266
Average §avings per $12,430 Average §avings per $104,741
intersection intersection

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal. The performance
measures were calculated at each study location and
overall summation costs are presented below for the
TAMC region.

Operations and Maintenance (O&M)

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement
rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Millions)

$- $1 %2 83 4 85 %6

STUDY EW:P

@ Traditional Intersection @ Roundabout

Based solely on the summation of the predicted
discounted life-cycle cost for lowest expected annual
operations and maintenance costs, the intersection
control type with the lowest predicted study wide
operations and maintenance costs is a roundabout.
The following table summarizes study wide operations
and maintenance costs:

Initial Capital Costs

The initial capital costs performance measure
estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Specific design requirements for each jurisdiction were
not evaluated and any specific design standards or
features required by a jurisdiction will be evaluated in
future phases of the project. If the specific design
standard or feature would impact the cost of the
overall intersection, the guiding principle of this study
is that design exemptions can be implemented.

Initial Capital Cost (Millions)
S- $10 $20 $30 $40 $50 $60

STUDY %

[@ Traditional Intersection @ Roundabout

Based solely on the summation of the predicted
discounted life-cycle cost for the lowest estimated
initial capital cost, the intersection control type with
the lowest predicted study wide initial capital costs is a
traditional intersection. The following table
summarizes study wide initial capital costs:

Kittelson & Associates, Inc.
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Discounted Life
Cycle Safety Costs

Initial Capital Cost
Regional ICE Study

Traditional Intersection $25,318,550

Roundabout Intersection $53,526,005
Intersection control type with @
the lowest O&M cost

Percent Increase in
Initial Capital Costs with 111%
Roundabout Control

Estimated study wide added

costs with roundabout control 328,207,455

Average added cost per

intersection $1,084,902

NOTE: The Broadway Street at San Antonio Drive / US
101 Northbound Ramp Terminals study intersection
does not include an initial capital cost for the
traditional intersection. Refer to Section 3: King City
for additional information.

OTHER PERFORMANCE MEASURES

The following performance measures were evaluated
at each study intersection:

¢ Intersection Delay
e Cost Effectiveness to Reduce Pollutant Emissions

The performance measures were calculated at each
study location and overall summation data is
presented below for the TAMC region.

Intersection Delay

Intersection delay was calculated using existing and
design year peak hour traffic data provided by the
jurisdictions. The following bar chart illustrates the
average peak hour delay for design year traffic
operations by intersection control form.

Delay (seconds)
0 20 40 60 80 100 120

STUDY F

M Existing

[@ New Traditional Intersection
[@ New Roundabout

Significant reduction in delay can be made by
improving the existing intersection with either
traditional or roundabout control options. The
following table summarizes the average peak hour
delay:

% Reduction
Compared to

Average Peak Hour Delay
Regional ICE Study

Delay Existing | Traditional

Control Type (s)

Existing 104

Traditional 37 65%
Roundabout 24 77% 35%

Cost Effectiveness to Reduce Pollutant Emissions
(AB 2766 Grant)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). The following
table summarizes the number of intersections, by
control type, that may be good candidates for AB 2766
grant funding:

AB 2766 Cost Effectiveness No. of
Regional ICE Study Locations
New Traditional Control 8
New Roundabout Control 15

Note: Study locations may include multiple
intersections.

SUMMARY OF FINDINGS

The following section provides the project wide results
of the Regional ICE as well as a brief overview of the
benefit / cost methodologies used to determine the
return on investment for improvements at the study
intersections.

Kittelson & Associates, Inc.
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Benefit Cost Ratio Scoring

The B/C ratio measures the expected return on
investment when either a proposed stop control or a
proposed signal controlled intersection is compared
relative to a proposed roundabout controlled
intersection.

B/C =1.00: A B/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

Benefit Cost Ratio Results

Based on data provided by each jurisdiction, a holistic
B/C score was developed based on the net present
value (i.e., life cycle duration using a discount rate of
4%) for the following five performance measures:

* Safety Benefit

* Delay Reduction Benefit

* Emission Reduction Benefit

* Operations and Maintenance Costs
* Initial Capital Costs

The resulting B/C ratio and the associated intersection
control type based on return on investment for each
study intersection(s) is as follows:

Kittelson & Associates, Inc. D RAFT
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Benefit Cost Ratio Results

Metz Road at Pinnacles Parkway

Munras Avenue / Arbrego Street at El Dorado Street
Laurles Grade at Carmel Valley Road

Highway 68 at Corral de Tierra

San Miguel Canyon Road at Castroville Boulevard
Pearl Street at Camino El Estero

Broadway Avenue at Alhambra Street

Reservation Road at Deforest Road

Walnut Avenue at El Camino Real

East Franklin Street at Camino El Estero

Front Street at East Street

East Laurel Drive at St Edwards Street

Project Average

West Alisal Street at Capitol Street

Del Monte Boulevard at English Avenue

Fifth Street at US 101 Ramps

Broadway Street at San Antonio Drive / US 101 Northbound Ramps
Tioga Avenue at California Avenue

Cardoza Avenue at Abdy Way

8th Street at Inter-Garrison

Broadway Avenue & Contra Costa Street at Del Monte Blvd
First Street at Central Avenue

Tioga Avenue at Del Monte Boulevard

Reservation Road at Beach Road

Sherwood Drive at Sherwood Place

0.0 @ 1.0 e 2.0

Benefit Cost Ratio

Kittelson & Associates, Inc. D RAFT
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CITY OF GREENFIELD SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Intersection
Number

WaInu'F Avenue at GRE-01

El Camino Real

Study Intersection

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under City of
Greenfield jurisdiction. Results of the analysis and
preferred traffic control type are presented in
graphical form for quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend
Existing  Proposed
Stop Sign
Traffic Signal (:f t @
P A
Roundabout N/A @)
oundabou Y/

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled
intersection is compared relative to a proposed
roundabout controlled intersection.

B/C =1.00: AB/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by the City of Greenfield, a
holistic B/C score was developed based on the net
present value (i.e., life cycle duration using a discount
rate of 4%) for the following five performance
measures:

* Safety Benefit

* Delay Reduction Benefit

° Emission Reduction Benefit

* Operations and Maintenance Costs
* Initial Capital Costs

The resulting B/C ratio and the preferred intersection
control type based on return on investment for each
study intersection(s) is as follows:

Study Intersection B/C Preferred
Ratio Control
Walnut Avenue at N
A
El Camino Real 2.95 \ ¥ 4

SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the
B/C ratio. The performance measures used to
calculate the benefits of a roundabout compared to a
stop or traffic signal are:

* Safety Benefit (of a roundabout)
* Delay Reduction Benefit (of a roundabout)
° Emission Reduction Benefit (of a roundabout)

Kittelson & Associates, Inc.

Sacramento, California
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Performance measures used to calculate the costs of a Safety Cost (Thousands)
roundabout compared to a stop or traffic signal are:
$- $500 $1,000  $1,500  $2,000
* Operations and Maintenance Cost (added costs GRF_01 ?:i:
of a roundabout) o
[ Traffic Signal [@ Roundabout

* Initial Capital Cost (added costs of a
roundabout)

The summation of the performance measure benefits
and performance measure costs are illustrated below
for each intersection:

Life Cycle Benefits & Costs (Thousands)

$- $500 $1,000  $1,500  $2,000

GRF_01 #

@ Total Benefits @ Total Costs

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Following the performance
measure overview is a table summarizing the
preferred form of intersection control based solely on
the results of individual performance measure.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred

Study Intersection Control

Walnut Avenue at
El Camino Real

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Thousands)

$- $1,000 $2,000 $3,000
@ Traffic Signal @ Roundabout

Based solely on lowest expected person hours of
delay, the preferred intersection control type for each
study intersection is as follows:

Delay Preferred

Study Intersection Control

Walnut Avenue at
El Camino Real

Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from

Kittelson & Associates, Inc.
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Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Thousands)

$220 $240 $260 $280
GRF 01 ;ﬁ
@ Traffic Signal [@ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Emissions Preferred
Study Intersection Control
Walnut Avenue at P AN

. e 4
El Camino Real A Y ’

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement

rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

$70 $80 $90 $100
GRF_01 ?
[ Traffic Signal @ Roundabout

Based solely on lowest expected annual operations
and maintenance costs, the preferred intersection
control type for each study intersection is as follows:

Operations and Maintenance Preferred
Study Intersection Control
Walnut Avenue at y A Y
e
El Camino Real \ ¥ 4
Initial Capital Costs

The initial capital costs performance measure
estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Initial Capital Cost (Thousands)

S- $1,000 $2,000 $3,000
@ Traffic Signal [@ Roundabout

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

Initial Capital Cost Preferred

Study Intersection Control

Walnut Avenue at
El Camino Real

Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Study Intersection Safety Delay Ops. & Emission Capital

Maint. Cost
Walnut Avenue at N\ N\ N\ N\ @ N\
El Camino Real \ ¥ 4 \ ¥ 4 \ ¥ 4 \ ¥ 4 \ ¥ 4

Kittelson & Associates, Inc. Sacramento, California
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COST EFFECTIVENESS TO REDUCE
POLLUTANT EMISSIONS (AB 2766 GRANT)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and the City
of Greenfield.

AB 2766 Cost Effectiveness (Thousands)

$- $5 $10 $15 $20

GrRF_01

@ Traffic Signal [@ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

AB 2766 Cost Effectiveness Preferred

Study Intersection Control

Walnut Avenue at
El Camino Real

NOTE: Only the alternative with the lowest cost
effectiveness score is reported. Both alternatives may
be cost effective to reduce pollutant emissions.

Kittelson & Associates, Inc.
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WALNUT AVENUE AT EL CAMINO
REAL

Capital Cost
Sensitivity 1
B/C Ratio
2.95
D ‘ig
Result:

Roundabout

Based on the Life Cycle Benefit Cost
ratio

The Benefit Cost (B/C) ratio for the intersection of
Walnut Avenue at El Camino Real is 2.95. Based on
the B/C ratio, the form of intersection control with the

greatest potential return on investment is a
roundabout.
CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control may change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design. The B/C ratio would reduce to 1.00 if initial
capital costs for the construction of the roundabout

Summary of Existing Conditions

Corridor Context

Intersection Roadway

exceed $3.0M and all other performance measures
remained unchanged.

Safety is a notable performance metric driving the B/C
Ratio. The estimated safety costs of the signal are 2
times higher than that of the roundabout. The costs to
modify the retention pond and right of way acquisition
are primary factors driving the cost sensitivity. The
total life cycle benefits of the roundabout are
estimated at $1,450,000 when compared to a traffic
signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. The existing signal
control or, no project alternative, is at capacity and
will continue to degrade over time with queues
exceeding available storage capacity. Modifying the
existing signal control may be a viable alternative
considering the project constraints given for this
evaluation. There may be other considerations,
constraints, and project factors identified in future
design evaluations that could affect the feasibility and
prioritization of a specific configuration.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
Ratio.

Refer to the Intersection Cost Comparison for
intersection Number GRF-01 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

Multimodal Transportation

Active Transportation Links

Transit
. Functional Speed . i Pedestrian Bicycle
Cross Section “ ) ,I ) P Regional Context Service A I. .
Classification | (mph) Considerations Routes
2-lan
ane Central Business . Sidewalks
T Service
. . District R
Raised median provided
. Serves Heavy east — west Class Il
El Camino | northleg . . by K .
Local 25 residential, pedestrian bike
Real R Monterey- .
commercial/ . volumes accessing lanes
. Two-Way-Left- R Salinas )
El Camino retail, and A Greenfield
Turn-Lane south o Transit
Real at leg institutional uses Elementary School
Walnut 2-lane Access to US 101 )
Avenue Service
Walnut Two-Way-Left- Serves Erowded Sidewalks No bike
Avenue Turn-Lane east leg Local 25 residential, ¥ ) lanes
R Monterey- Greenfield .
commercial/ Sali l tarv School provided
Undivided west retail, and Ta 'na_s ementary >choo
L ransit
leg institutional uses :
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EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Walnut Avenue at El Camino Real is controlled by stop
signs on the minor approach.

Parcels in the immediate vicinity of the project are
developed. The existing intersection is within City of
Greenfield right of way.

Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Greenfield Elementary School
Retention Basin

McDonalds

Chase Bank

Garage / Auto Repair

vk wnn

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

The study intersection is part of the Walnut Avenue
Specific Plan. The Walnut Avenue Specific Plan
identifies 335,000 square feet of commercial retail

development and 220 high-density residential housing
units. Full build-out of the Walnut Avenue Specific
Plan is contingent on a number of significant
infrastructure improvements being constructed before
the final increment of approximately 250,000 square
feet of commercial retail space can be developed. At
this time it is anticipated that neither those
infrastructure improvements nor development of the
final increment of commercial retail space will occur
by 2035. It is more likely that those improvements will
not occur until the post-2040 timeframe.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend
Existing Signal

Proposed Signal improvements @

Proposed Roundabout

3001t

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.
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Design Year Traffic

Base year and design year traffic data was provided by
the City in the “Walnut Avenue Specific Plan,” dated
2012. Due to changes in the regional growth forecast
for Greenfield and development contingencies, the
City has requested the design year traffic data be
shifted, at minimum, 5-years out.

Signal Control (Existing)

With signal control, demand exceeds capacity for both
peak hours under existing conditions. Westbound
Walnut Avenue left turning vehicles exceed available
storage capacity. Heavy pedestrian movements
further degrade vehicle operations. With buildout of
the Walnut Avenue Specific Plan, operations are
expected to degrade with demand exceeding available
capacity.

Signal Control - Modification

With  signal control modifications, additional
westbound and southbound left turn lanes are
required.  Additional southbound and westbound
lanes are needed to receive the dual left turns. The
additional lanes needed for the signal modification will
require right of way acquisition and modification to
the retention pond. The proposed lane additions are
expected to improve intersection performance to
acceptable levels. However, vehicle queueing is
expected to impact local access during the PM peak
periods for all design years.

The additional lanes will also increase crossing
distance as well as overall cycle length for protected
phasing. Bike lanes along El Camino Real can be
maintained with the necessary lane additions. Transit
stops are not provided at the intersection therefore
the necessary lane additions will not impact transit
access.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. A single right turn
lane is needed for the westbound approach. The
proposed roundabout is not expected to impact the
retention basin and will likely require less right of way
than the signal alternative. Intersection performance
is expected to be well below capacity for the 2014
design year operations. The service life of the single
lane roundabout is expected to be approximately 25
years based.

Crossing distances will be significantly reduced with
the one lane roundabout and midway refuge areas can
also be provided. Bike lanes along EI Camino Real can
be maintained with a one lane roundabout. Transit
stops are not provided at the intersection therefore

the roundabout alternative will not impact transit
access.

As full build out of the Walnut Avenue Specific Plan is
achieved, additional approach and departure lanes will
be required for the northbound, southbound, and
eastbound directions.  An additional westbound
departure lane and conversion of the westbound right
turn lane to a through-right lane will be required. The
conversion of the roundabout to a dual lane
roundabout will extend the design life of the
intersection beyond forecast demand identified in the
Walnut Avenue Specific Plan.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

=

PM

@ Existing @ New Traffic Signal @ New Roundabout

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30

g="—u=

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure

Kittelson & Associates, Inc.

Sacramento, California
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Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety <¢>
Delay <0>
o F A
Emission Ohm)
\ ¥ 4
Costs

Operations and Maintenance

Initial Capital Cost

i

Return on Investment

A
. . o
Life Cycle B/C Ratio 7
AB 2766 Cost Effectiveness
. AN
Cost effectiveness < $20,000 ®
’ \'/

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Cost to modify and/or relocate retention basin for
Walnut Avenue widening.

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Cost Comparison

Walnut Avenue at El Camino Real

Greenfield,

California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.30 $ 43599 | $ 681,107 0.66 $ 96,887 | $ 1,513,571
Predicted PDO Crashes 1.05 $ 10,727 | $ 167,583 1.16 $ 11,875} $ 185513
Subtotal - Safety Costs - $ 54,326 | $ 848,690 - $ 108,762 ;| $ 1,699,084
DELAY
Delay to Persons in Vehicles (hours) 8926 $ 86,698 | $ 2,254,150 10357 $ 108,528 | $ 2,821,733
Subtotal - Delay Costs - $ 86,698 | $ 2,254,150 - $ 108,528 | $ 2,821,733
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 8,853
Cost of Pow er for Signal - $ 400 6,249
Cost of lllumination $ 200 | $ 3,124 $ 200 3,124
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 1,080 16,872
Cost of Pavement Rehabilitation $ 46,758 $ 61,613
Subtotal - Operations and Maintenance Costs - $ 2200:% 81,127 - $ 2247 $ 96,711
EMISSIONS
Tons of ROG 035 $ 331 $ 5,166 049 i $ 463 $7,233
Tons of NOX 1.01{ $ 13,023 | $ 203,448 111 $ 14,370 $224,495
Tons of PM10 0.0174; $ 1735} $ 27,110 0.0209 | $ 2,082 $32,5632
Subtotal - Emissions Costs $ 15089 i $ 235,725 $ 16,916 | $ 264,260
INITIAL CAPITAL COSTS
Construction Cost $ 1,522,025 $ 1,058,000
Construction Cost - Structures $ - $ 20,580
Capital Support $ 518,000 $ 367,000
Right-of-Way $ 83,000 $ 171,000
Subtotal - Initial Capital Costs $ 2,123,025 $ 1,616,580
NET PRESENT VALUE $ 5,306,991 $ 6,234,108

LIFE CYCLE BENEFIT/COST ANALYSIS

BENEFITS - Roundabout compared to Traffic Signal

Safety Benefit of Roundabout $850,394

Delay Reduction Benefit of Roundabout $567,583

Emission Reduction Benefit of Roundabout $28,535

Total Benefits $1,446,513

COSTS - Roundabout compared to Traffic Signal

Added O&M Costs of a Roundabout -$15,584

Added Capital Costs of a Roundabout $506,445
Total Costs $490,861

LIFE CYCLE (25 YEAR)

BENEFT/COST RATIO

2.95

B/C Preferred: Roundabout Alternative

AIR QUALITY ANALYSIS

AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 1991 1497

Cost Per Pound Per Life $11.54 $15.35
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $923 $1,228

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

N ’ \}‘\ b

Roundabout Alternative

Note: Intersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary

El Camino Real

|
[T

Walnut Ave

i
[

i
Il
1l

El Camino Real

Walnut Ave

EXISTING INTERSECTION
SIGNAL

Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2014 E 60.3 #238 (WBL) F 190.5 | #434 (WBL)
2045 F 161.1 #375 (SBL) F 372.6 | #709 (WBT)
NOTES:

1. WBL and SBL queues exceed capacity during the 2014 p.m. peak hour
2. NBL, SBL, and WBL queues will exceed capacity during both 2045 peak

hours.

3. EBL queues will exceed capacity during the 2045 p.m. peak hour

El Camino Real

Walnut Ave

El Camino Real

ALTERNATIVE 1
SIGNAL MODIFICATIONS

©

Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2014 C 23.9 85 (WBT) 32.3 235 (EBT)
2040 C 28.7 197 (EBT) 38.4 | #335 (SBT)
2045 C 31.4 219 (EBT) 45.1 438 (WBT)
NOTES:

1.  NBLqueues exceed capacity during 2040 p.m. peak hour.
2. NBLand EBL queues exceed capacity during 2045 p.m. peak hour.

any wnuiem

£l Camino Real

ALTERNATIVE 2

ROUNDABOUT
Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2014 A 6.0 37 (EB) B 13.0 126 (WB)
2040 B 11.1 95 (SB) F 63.1 867 (WB)

Improvements: Single lane roundabout with WB right turn lane

NOTES:

Roundabout has a service life of 2041 in the p.m. peak hour.

Kittelson & Associates, Inc.

Sacramento, California



Transportation Agency for Monterey County (TAMC) Walnut Avenue at El Camino Real

Regional Intersection Control Evaluation Page 1- 11
Intersection Control Alternative Summary

ALTERNATIVE 3
ROUNDABOUT
Summary of Operations
AM PM
LOS Delay 95% LOS Delay 95%
Design (s) Queue (s) Queue
Year (ft) (ft)
2040 A 6.0 42 (WB) B 12.7 196 (WB)
2045 A 7.4 58 (SB) C 18.1 319 (WB)

Improvements: Add approach and departure lanes to north, west, and south
legs. Add departure lane on east leg. Add additional circulatory lane.

£l Camino Real

NOTES:

Kittelson & Associates, Inc. Sacramento, California
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CITY OF GONZALES SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Intersection
Number

GZL-01

Study Intersection

Fifth Street at
US 101 Ramp Terminals

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under City of
Gonzales jurisdiction. Results of the analysis and
preferred traffic control type are presented in
graphical form for quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend
Existing  Proposed
Stop Sign
Traffic Signal (:f t @
P A
Roundabout N/A @)
oundabou Y/

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled
intersection is compared relative to a proposed
roundabout controlled intersection.

B/C =1.00: AB/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by the City of Gonzales, a
holistic B/C score was developed based on the net
present value (i.e., life cycle duration using a discount
rate of 4%) for the following five performance
measures:

* Safety Benefit

* Delay Reduction Benefit

° Emission Reduction Benefit

° Operations and Maintenance Costs
* Initial Capital Costs

The resulting B/C ratio and the preferred intersection
control type based on return on investment for each
study intersection(s) is as follows:

Study Intersection B/C Preferred
Ratio Control
Fifth Street at AN
; 1.54 O
US 101 Ramp Terminals \ Y 4

SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the
B/C ratio. The performance measures used to
calculate the benefits of a roundabout compared to a
stop or traffic signal are:

* Safety Benefit (of a roundabout)
* Delay Reduction Benefit (of a roundabout)
° Emission Reduction Benefit (of a roundabout)

Kittelson & Associates, Inc.

Sacramento, California



Transportation Agency for Monterey County (TAMC)
Regional Intersection Control Evaluation

City of Gonzales Screening Summary
Page 2- 2

Performance measures used to calculate the costs of a
roundabout compared to a stop or traffic signal are:

* Operations and Maintenance Cost (added costs
of a roundabout)

* Initial Capital Cost (added costs of a
roundabout)

The summation of the performance measure benefits
and performance measure costs are illustrated below
for each intersection:

NOTE: Due to the close proximity of the US 101
northbound and southbound ramp  terminal
intersections with Fifth Street, the performance
measures for the Fifth Street at US 101 ramp terminals
study intersection, GZL-01, are a summation of
performance measures at each of the intersections. As
a reference, the performance measures for each
intersection are reported in the following bar charts to
illustrate the performance measure benefits and the
performance measure costs that were used to
calculate the “study intersection” performance
measures. Fifth Street at US 101 northbound ramp
terminal is assigned intersection number GZL-01n.
Fifth Street at US 101 southbound ramp terminal is
assigned intersection number GZL-01s. GZL-O1n and
GZL-01s are illustrated with a grey background in the
following bar charts. Only the preferred control for the
study intersection, GZL-01, is reported in the summary
tables for each performance measure.

Life Cycle Benefits & Costs (Thousands)
S- $500 $1,000 $1,500 $2,000

GZL 01n

GZL_01s

GzL 01

@ Total Benefits @ Total Costs

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Following the performance
measure overview is a table summarizing the
preferred form of intersection control based solely on
the results of individual performance measure.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the

roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Safety Cost (Thousands)

S- $1,000 $2,000 $3,000
GZL_01n
GZL_01s
GzL_01
@ Traffic Signal [@ Roundabout

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred

Study Intersection Control

Fifth Street at
US 101 Ramp Terminals

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Thousands)

S- $500 $1,000 $1,500 $2,000
GZL_01n
GZL_01s
GzZL_01
@ Traffic Signal @ Roundabout

Kittelson & Associates, Inc.
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Based solely on lowest expected person hours of
delay, the preferred intersection control type for each
study intersection is as follows:

Delay Preferred

Study Intersection Control

Fifth Street at FAY

US 101 Ramp Terminals \"
Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Thousands)

$- $100 $200 $300
GZL_01n
GZL_01s
GzL_01
[ Traffic Signal [@ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Emissions Preferred
Study Intersection Control
Fifth Street at y A Y

0
US 101 Ramp Terminals \ Y 4

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal

control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement
rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

S- $100 $200 $300 $400
GZL_01n
GZL_01s
GzL_01
[ Traffic Signal [@ Roundabout

Based solely on lowest expected annual operations
and maintenance costs, the preferred intersection
control type for each study intersection is as follows:

Operations and Maintenance Preferred
Study Intersection Control
Fifth Street at y ALY
X ()
US 101 Ramp Terminals \ ¥ 4
Initial Capital Costs

The initial capital costs performance measure
estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Initial Capital Costs (Thousands)
$- $2,000 $4,000 $6,000

GZL_01n

GZL_01s

GzL_01

[ Traffic Signal [@ Roundabout

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

Study Intersection

Initial Capital Cost Preferred
Control

Fifth Street at
US 101 Ramp Terminals

Kittelson & Associates, Inc.

Sacramento, California
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Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Study Intersection Safety Delay Ops. & Emission Capital

Maint. Cost
Fifth Street at AN AN AN ALY N
US 101 Ramp Terminals \.’ \.f \.’ \\.’ @ LY 4
COST EFFECTIVENESS TO REDUCE NOTE: Only the alternative with the lowest cost
POLLUTANT EMISSIONS (AB 2766 GRANT) effectiveness score is reported. Both alternatives may

be cost effective to reduce pollutant emissions.

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and the City
of Gonzales.

AB 2766 Cost Effectiveness (Thousands)

$- $10 $20 $30 $40
GZL_01n
GZL_01s
GzL_01
@ Traffic Signal [@ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

AB 2766 Cost Effectiveness Preferred
Study Intersection Control
Fifth Street at N

()
US 101 Ramp Terminals s

Kittelson & Associates, Inc. Sacramento, California
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FIFTH STREET AT US 101 RAMP Study Intersection Intersection = B/C
TERMINALS

Number Ratio

Fifth Street at
Caoi US 101 Northbound (NB) GZL-01n 1.38
apital Cost .
Sensitivity 1 Rz;r:pSTermlnals
. Fifth Street at
——— B/C Ratio US 101 Southbound (SB) GZL-01s 1.70
Ramp Terminals
1.54 : : .
Based on the B/C ratio, the form of intersection
control with the greatest potential return on
investment is a roundabout.
0
CAPITAL COST SENSITIVITY
Result: The B/C ratio for this study intersection is sensitive to
Based on the Life Cycle Benefit Cost Roundabout estimated capital costs. Based on the B/C ratio’s
ratio sensitivity to estimated capital costs, the preferred
intersection control type may change with further
refinement of the project costs as proposed
The Benefit Cost (B/C) ratio for Fifth Street at US 101 improvements progress through detailed planning and
ramp terminals is 1.54. The B/C ratio of 1.54 design.
represents the combination of performance measures Safety, delay, structure costs, and right of way are
for the Fifth Street at US 101 Northbound (NB) Ramp notable performance metrics driving the B/C ratio.
terminal and the Fifth Street at US 101 Southbound The total life cycle benefits of the roundabout are
(SB) Ramp terminal intersection. The intersections estimated at $1,840,000 when compared to the traffic
were combined into a single project due to the short signal alternative. The total life cycle benefit includes

distancg I?etwee'n intersect?ons and the need to w.iden an estimated $7,8- reduction in annual operations
the existing bridge on Fifth Street for the signal and maintenance costs when compared to the traffic
alternative.  The individual B/C scores for each signal alternative.

intersection are as follows:
Initial capital costs for the intersection were estimated

as one project and evenly split for each intersection.

Summary of Existing Conditions

Multimodal Transportation
Corridor Context
. Active Transportation Links
Intersection Roadway Transit
Service Pedestrian Bicycle

Considerations

Cross Functional Speed

Regi | Context
Section Classification  (mph) Colonaitontex

Sidewalks provided.
Serves Service East: X-walk on East
. . residential, provided by leg
;::tt:et E?Vsitd.:d-lane commercial, Monterey West: X-walk on west Class II
(City of West: 2-lane Local 25 institutional, Salinas leg bike lanes
Fifth Street Gonzales) undivided recreational, and | Transit for
at US 101 agricultural land Line 23 and Primary pedestrian
Ram uses 86 route for schools
T p | with significant
erminals pedestrian volumes
. Service
Regional rovided b
Us-101 :—alfnnes. 1- highway lT/Ionterey ! :Cecs:;isctoendrr;c;?esstrian No bike
(Caltrans) ps: Highway 65 Salinas P lanes
lane + turn Goods R Crosswalks at all R
Transit for provided
lanes movement . ramps
. Line 23 and
corridor 36

Kittelson & Associates, Inc. Sacramento, California
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Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic while providing
improved pedestrian and bicycle facilities.  The
existing all way stop control, or no project alternative,
should provide adequate vehicle capacity to serve
existing traffic. However, vehicle queues are expected
to exceed available storage, impacting nearby
intersection and driveway operations. The proposed
signal alternative will provide pedestrian and bicycle
improvements while adequately serving forecast
traffic demand. The project assumes improvements
are made at both US 101 NB and SB ramp terminal
intersections with Fifth Street. There may be other
considerations, constraints, and project factors
identified in future design evaluations that could
affect the feasibility and prioritization of a specific
configuration.

The intersection evaluation was based on traffic
operations for the 2035 design year. The year 2015
was assumed for the baseline “build” condition for a
total 20 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Numbers GZL-01n and GZL-O1ls on the
following pages for a complete summary of the Life
Cycle Benefit/Cost Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics

of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

The existing Fifth Street at the US 101 NB and SB ramp
terminals are controlled by all way stop signs.

Parcels adjacent to the intersections are developed.
Parcels east of the interchange are commercial
properties. Parcels west of the interchange are multi-
family residences. Fifth Street is within the City of
Gonzales right of way. US 101 ramps are within
Caltrans right of way.

Existing design constraints and considerations at the
study intersection include (see map for locations):

=

Service station/commercial/food service
Driveway

McDonalds

Shopping center

Sign for shopping center

Ditch

Fifth Street Bridge

Multi-family residence

. Water tower

10. Gonzales High School

© 0NV A BN

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project
location with existing design constraints is provided on
the previous page.

Kittelson & Associates, Inc.
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PLANNED IMPROVEMENTS

No planned improvements have been identified.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop

Proposed Signal @

Proposed Roundabout C

Design Year Traffic

Traffic data for the 2013 AM /PM peak hour and the
2035 AM / PM peak hour traffic and pedestrian
volumes were taken from the 2014 technical
memorandum prepared by Fehr & Peers and provided
by the City. At City direction, the 1.5% per year
growth scenario was used. 2015 volumes were
assumed to be equal to 2013 volumes.

Stop Control (Existing)

The existing stop control, or no project alternative,
operates with all-way stop control at both ramp
intersections. The critical queue under existing
conditions is during the PM peak hour in the
eastbound on the 5" Street Bridge. The is caused by
operations at the northbound and impacts operations
at the southbound ramps.

Signal Control

The US 101 Ramps at Fifth Street are proposed with
protected left turns along Fifth Street with
coordinated phasing on Fifth Street. The critical
movement at both study locations is the left turn to
the on-ramp as there is limited capacity on the bridge
and any queue spillback will affect the other
intersection operations. Coordination with emphasis
on one left turn movement would increase queues for
the other, therefore an east/west coordinated phasing
is proposed to provide the best progression over the
bridge.

With the signal control alternative, roadway
improvements include the addition of one lane over
the bridge. The additional lane will require the bridge
to be widened and Fifth Street approaches adjusted.

The signal control alternative would provide
pedestrian push button signal control for safer
crossing as well as an additional crosswalk leg to either
sides of the bridge. The lane addition on the 5" Street

Bridge would not affect pedestrian access as sidewalks
will be provided. Bike lanes along 5" Street can be
maintained and also now provided over the bridge.
Transit stops are not provided at the intersection
therefore the necessary lane additions will not impact
transit access.

Roundabout Control

With roundabout control, two single lane roundabouts
with single lane approaches and departures are
proposed. A westbound Fifth Street right turn lane to
the US 101 northbound on-ramp is provided. The
westbound through traffic and right turn traffic are
separated with a raised median and pedestrian refuge.
The proposed roundabouts will improve performance
at the study intersections for AM and PM peak hours
under both existing and future design year conditions.

Crossing distances will be significantly reduced with
the one lane roundabout and midway refuge areas can
also be provided. Bike lanes along 5™ Street can be
maintained however are not considered over the
bridge as they are not currently provided. Transit
stops are not provided at the intersection therefore
the roundabout alternative will not impact transit
access.

TRAFFIC OPERATIONS SUMMARY

The following bar charts illustrate the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

GZL-01n: Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

M Existing M New Traffic Signal @ New Roundabout

GZL-01s: Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

M Existing M New Traffic Signal @ New Roundabout
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The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

-

@ Existing @ New Traffic Signal @ New Roundabout

NOTE: The average speed identified in the bar chart
above is the average of GZL-01n and GZL-01s.

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety :ﬂ:
Delay <'>
Emission < o\
\ ¥V 4
Costs
g
Operations and Maintenance \':

Initial Capital Cost @

Return on Investment

Life Cycle B/C Ratio ®

AB 2766 Cost Effectiveness
Cost effectiveness < $20,000 ’ o\. @

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Table above.
Intersection control alternatives with a cost
effectiveness to reduce pollutant emissions of $20,000
or less are identified

RECOMMENDATIONS FOR FURTHER
STUDY

The following recommendations for further study will
likely have the greatest effect on the B/C Ratio and the
potential return on investment:

= Preliminary engineering and additional site
investigations.

= Topographic survey to better identify need for
retaining structures.

= Refinement of right of way costs.

= Evaluation of Fifth Street Bridge, including existing
and construction vertical clearances.

= Access for fuel tankers at service station facility.

= Access to multi-family units west of Fifth Street
bridge.

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Cost Comparison

Fifth Street at US-101 Interchange (Northbound Ramp)

Gonzales, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.23 $ 33623 $ 456,941 0.51 $ 74,717 | $ 1,015,425
Predicted PDO Crashes 0.85 $ 8662} % 117,718 0.95 $ 9684 $ 131,606
Subtotal - Safety Costs - $ 42284 | $ 574,659 - $ 84,401 | $ 1,147,031
DELAY
Delay to Persons in Vehicles (hours) 1662 $ 19,113 | $ 401,372 2637 $ 30,626 $ 643,154
Subtotal - Delay Costs - $ 19,113 i $ 401,372 - $ 30,626 | $ 643,154
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 7,701
Cost of Pow er for Signal - $ 4,255 57,827
Cost of llumination 6 $ 8731 $ 11,859 4 $ 582 7,906
Cost of Landscaping Maintenance - $ 2000;$% 27,181
Cost of Signal Maintenance - $ 4,660 63,331
Cost of Pavement Rehabilitation $ 37,538 $ 51,754
Subtotal - Operations and Maintenance Costs - $ 2873 % 76,578 - $ 10,063 $ 188,520
EMISSIONS
Tons of ROG 014 : $ 135§ $ 1,836 019 $ 180 $2,448
Tons of NOX 044 $ 5708 $ 77,577 0491 $ 6,320 $85,889
Tons of PM10 0.0063; $ 630 | $ 8,565 0.0079 | $ 788 $10,707
Subtotal - Emissions Costs $ 6474 $ 87,979 $ 72881 $ 99,044
INITIAL CAPITAL COSTS
Construction Cost $ 1,272,588 $ 614,400
Construction Cost - Structures $ 250,460 $ 525,560
Capital Support $ 762,000 $ 570,000
Right-of-Way $ 170,500 $ 37,500
Subtotal - Initial Capital Costs $ 2,455,548 $ 1,747,460
NET PRESENT VALUE $ 3,508,158 $ 3,726,164
BENEFITS - Roundabout compared to Traffic Signal
Safety Benefit of Roundabout $572,372
Delay Reduction Benefit of Roundabout $241,781 LIFE CYCLE (20 YEAR)
Emission Reduction Benefit of Roundabout $11,065 BENEHT/COST RATIO
Total Benefits $825,218
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$111,942 1 38
Added Capital Costs of a Roundabout $708,088 "
Total Costs $596,146
B/C Preferred: Roundabout Alternative
AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)
Annual Emission Reduction (Ib/year) 354 161
Cost Per Pound Per Life $75.95| $166.79
AIRQUALITY COST EFFECTIVENESS ($/ton / year) $7,595| $16,679

Kittelson & Associates, Inc.

Sacramento, California
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KITTELSON & ASSOCIATES, INC.
TRANSPORTATION ENGINEERING/PLANNING

TAMC Regional ICE Study

Intersection Cost Comparison

Intersection Number

GZL-01s

01/16

Fifth Street at US-101 Interchange (Southbound Ramp)

Gonzales, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/Injury Crashes 0.24 $ 34992 i $ 475554 0.53 $ 77,760 | $ 1,056,787
Predicted PDO Crashes 0.90 $ 9,175 $ 124,698 1.01 $ 10,295 ; $ 139,919
Subtotal - Safety Costs - $ 44,168 | $ 600,252 - $ 88,056 | $ 1,196,706
DELAY
Delay to Persons in Vehicles (hours) 1743 $ 19874 | $ 417,347 3382 $ 39,440 i $ 828,240
Subtotal - Delay Costs - $ 19874 i $ 417,347 - $ 39,440 i $ 828,240
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 7,701
Cost of Pow er for Signal - $ 4,255 57,827
Cost of llumination 6 $ 873 | $ 11,859 4 $ 582 7,906
Cost of Landscaping Maintenance - $ 2000 ;% 27,181
Cost of Signal Maintenance - $ 4,660 63,331
Cost of Pavement Rehabilitation $ 28,068 $ 41,748
Subtotal - Operations and Maintenance Costs - $ 2873 % 67,108 - $ 10,063 $ 178,513
EMISSIONS
Tons of ROG 015 $ 139 | $ 1,893 018 | $ 170 $2,313
Tons of NOX 046 {$ 5884 % 79,965 049 $ 6,304 $85,676
Tons of PM10 0.0065; $ 650 | $ 8,829 0.0081 : $ 812 $11,036
Subtotal - Emissions Costs $ 6673 % 90,686 $ 7287 % 99,026
INITIAL CAPITAL COSTS
Construction Cost $ 1,272,588 $ 614,400
Construction Cost - Structures $ 250,460 $ 525,560
Capital Support $ 762,000 $ 570,000
Right-of-Way $ 170,500 $ 37,500
Subtotal - Initial Capital Costs $ 2,455,548 $ 1,747,460
NET PRESENT VALUE $ 3,540,255 $ 3,950,919
BENEFITS - Roundabout compared to Traffic Signal
Safety Benefit of Roundabout $596,454
Delay Reduction Benefit of Roundabout $410,893 LIFE CYCLE (20 YEAR)
Emission Reduction Benefit of Roundabout $8,340 BENEHRT/COST RATIO
Total Benefits $1,015,686
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$111,405 1 70
Added Capital Costs of a Roundabout $708,088 "
Total Costs $596,683
Roundabout Preferred
AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)
Annual Emission Reduction (Ib/year) 365 231
Cost Per Pound Per Life $73.68] $116.23
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $7,368] $11,623

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

N B’ |

Note: Intersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary

EXISTING INTERSECTION — NORTHBOUND RAMP

US 101 N8 ramps

Sth St

5th St

US 101 N8 ramps

STOP
Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2013 B 14.1 375 (WBT) D 25.1 268 (EBT)
2035 D 32.8 375 (WBT) E 48.2 358 (WBT)
NOTES:
1.  EBT queues will exceed available storage during 2035 p.m. peak

affecting operations at the SB Ramps.

EXISTING INTERSECTION — SOUTHBOUND RAMP

US 101 NB ramps.

1N US 101 5B ramps STOP
Summary of Operations
AM PM
Design LOS | Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
. 2013 14.2 83 (EBT) C 18.1 128 (EBT)
: 2035 D 32.3 295 (EBT) 46.9 338(EBT)
NOTES:
1.  EBT queues will affect operations at the adjacent intersection of
Rincon Road during both 2035 peak hours.
2. WBT queues will exceed available storage during both 2035 peak
ceronsareme hours affecting operations at the NB Ramps.
. US 10118 ramps ALTERNATIVE 1- NORTHBOUND RAMP
1 SIGNAL @
Summary of Operations
AM PM
L Design LOS | Delay | 95% Queue | LOS | Delay 95% Queue
: ; Year (s) (ft) (s) (ft)
5= - - - - - - - 8 l = # 2013 B 11.2 106 (EBL) A 9.7 66 (WBT)
- = - ’ 2035 B 14.4 138 (EBL) 11.0 | 138 (WBT)
ir NOTES:
1. EBL queues will exceed available storage during weekday a.m. peak and
cumulative a.m. peak.

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Control Alternative Summary

US 101 SB ramps

st

th
v
[-- ]

poc]

US 101 SB ramps

ALTERNATIVE 1 - SOUTHBOUND RAMP

O

SIGNAL
Summary of Operations
AM PM
Design LOS | Delay | 95% Queue | LOS | Delay 95% Queue
Year (s) (ft) (s) (ft)
2013 B 13.4 96 (WBL) B 18.9 163 (SBL)
2035 B 15.0 124 (WBL) C 21.9 #292 (EBT)
NOTES:
1.  EBT queues will affect operations at the adjacent intersection of

Rincon Road during both 2035 peak hours.
WBT queues will exceed available storage during both 2035 peak

ALTERNATIVE 2 — NORTHBOUND RAMP

hours affecting operations at the NB Ramps.

" —— ROUNDABOUT
Summary of Operations
AM PM
Design LOS | Delay | 95% Queue | LOS | Delay 95% Queue
Year (s) (ft) (s) (ft)
% \ — 2013 A 5.8 60 (WB) A 6.2 47 (WB)
= B 2035 8.0 108(WB) | A | 88 80 (WB)
NOTES:
..!.
ALTERNATIVE 2 - SOUTHBOUND RAMP
1N US 101 58 ramps ROUNDABOUT
Summary of Operations
AM PM
n Design LOS | Delay | 95% Queue | LOS | Delay 95% Queue
Year (s) (ft) (s) (ft)
= 2013 A 5.9 51 (EB) A 7.5 56 (WB)
3——-—-<le': 2035 A 8.1 89 (EB) 13.2 140 (EB)
NOTES:

US 101 SB ramps

Kittelson & Associates, Inc.

Sacramento, California
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Regional Roundabout Study — Utilizing Caltrans’ Intersection Control
Evaluation

Section 3:

King City

Study Intersections:

BROADWAY STREET AT SAN ANTONIO DRIVE / US 101 NORTHBOUND RAMP
TERMINALS
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KING CITY SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Intersection
Number

Study Intersection

Broadway Street at
San Antonio Drive / US 101 KGC-01
Northbound Ramp Terminals

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under King City
jurisdiction. Results of the analysis and preferred
traffic control type are presented in graphical form for
quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend

Existing  Proposed

Stop Sign

Traffic Signal () @

Roundabout N/A <O

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled
intersection is compared relative to a proposed
roundabout controlled intersection.

B/C =1.00: AB/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop

or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by King City, a holistic B/C
score was developed based on the net present value
(i.e., life cycle duration using a discount rate of 4%) for
the following five performance measures:

° Safety Benefit

* Delay Reduction Benefit

* Emission Reduction Benefit

* Operations and Maintenance Costs
* Initial Capital Costs

The resulting B/C ratio and the preferred intersection
control type based on return on investment for each
study intersection(s) is as follows:

Preferred
Ratio Control

Study Intersection B/C

Broadway Street at

San Antonio Drive / US 101
Northbound Ramp
Terminals

1.49 O

SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the
B/C ratio. The performance measures used to
calculate the benefits of a roundabout compared to a
stop or traffic signal are:

* Safety Benefit (of a roundabout)
° Delay Reduction Benefit (of a roundabout)
* Emission Reduction Benefit (of a roundabout)

Kittelson & Associates, Inc.

Sacramento, California
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Performance measures used to calculate the costs of a Safety Cost (Thousands)
roundabout compared to a stop or traffic signal are: 5. $1000  $2000  $3000  $4,000
* Operations and Maintenance Cost (added costs KGC_01 ;i:*:
of a roundabout -
) [ Existing @ Roundabout

* Initial Capital Cost (added costs of a
roundabout)

The summation of the performance measure benefits
and performance measure costs are illustrated below
for each intersection:

Life Cycle Benefits & Costs (Thousands)

$- $1,000  $2,000  $3,000  $4,000

[ Total Benefits @ Total Costs

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Following the performance
measure overview is a table summarizing the
preferred form of intersection control based solely on
the results of individual performance measure.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred

Study Intersection Control

Broadway Street at
San Antonio Drive / US 101 ®
Northbound Ramp Terminals

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Thousands)

$- $1,000 $2,000 $3,000
KGC_01 ;q:
[ Existing @ Roundabout

Based solely on lowest expected person hours of
delay, the preferred intersection control type for each
study intersection is as follows:

Delay Preferred

Study Intersection Control

Broadway Street at
San Antonio Drive / US 101 ®
Northbound Ramp Terminals

Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic

Kittelson & Associates, Inc.

Sacramento, California
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Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Thousands)

S- $50 $100 $150 $200
@ Existing @ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Emissions Preferred
Study Intersection Control
Broadway Street at

o A
San Antonio Drive / US 101 \0’

Northbound Ramp Terminals

rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

$- $50 $100 $150 $200
KGC_01 ?I
[@ Existing @ Roundabout

Based solely on lowest expected annual operations
and maintenance costs, the preferred intersection
control type for each study intersection is as follows:

Operations and Maintenance Preferred
Study Intersection Control
Broadway Street at

A A
San Antonio Drive / US 101 \"

Northbound Ramp Terminals

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement

Initial Capital Costs

The initial capital costs performance measure
estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Initial Capital Cost (Thousands)

$- $1,000 $2,000 $3,000
KGC_o1 :ﬁ
[ Existing @ Roundabout

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

Study Intersection Control

Initial Capital Cost Preferred

Broadway Street at NO
San Antonio Drive / US 101 PROJECT
Northbound Ramp Terminals

NOTE: The existing alternative has the lowest cost.

Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Study Intersection Safety

Ops. & Emission Capital

Broadway Street at PAY
San Antonio Drive / US 101 \0"
Northbound Ramp Terminals )

Kittelson & Associates, Inc.

Sacramento, California
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COST EFFECTIVENESS TO REDUCE
POLLUTANT EMISSIONS (AB 2766 GRANT)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and King City.

AB 2766 Cost Effectiveness (Thousands)
$- $10 $20 $30 $40

KGC_O1 |

[ Existing @ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

AB 2766 Cost Effectiveness Preferred

Study Intersection Control

Broadway Street at
San Antonio Drive / US 101 ®
Northbound Ramp Terminals

NOTE: Only the alternative with the lowest cost
effectiveness score is reported. Both alternatives may
be cost effective to reduce pollutant emissions.

Kittelson & Associates, Inc.

Sacramento, California
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BROADWAY STREET AT SAN
ANTONIO DRIVE / US 101
NORTHBOUND RAMP
TERMINALS

Capital Cost
Sensitivity 1
B/C Ratio
1.49
0 2

Result:

Based on the Life Cycle Benefit Cost Roundabout

ratio

The Benefit Cost (B/C) ratio for the Broadway Street at
San Antonio Drive / US 101 Northbound Ramp
Terminals intersection is 1.49. Based on the B/C ratio,
the form of intersection control with the greatest
potential return on investment is a roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is not sensitive
to estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred

intersection control is unlikely to change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design. The B/C ratio would reduce to 1.00 if initial
capital costs for the construction of the roundabout
exceed $3.4M and all other performance measures
remained unchanged.

Noteworthy performance measures driving the B/C
ratio are safety and delay. The total life cycle benefits
of the roundabout are estimated at $3,340,000 when
compared to a traffic signal. The total life cycle
benefit includes an estimated $1,600 reduction in
annual operations and maintenance costs when
compared to a traffic signal.

Operationally, the roundabout configuration is a
superior alternative to serve existing and forecast
traffic. The existing signal control on Broadway Street
at San Antonio Drive and the existing stop control on
the US 101 northbound ramp terminal, or no project
alternative, operates with acceptable delay for the
existing traffic demand condition. Operations are
expected to degrade to unacceptable levels as
demand reaches forecast design year levels. In terms
of vehicle queuing, vehicles queues are expected to
exceed available storage for all movements on
northbound Broadway Street and left turn movements
on westbound Broadway Street. The proposed signal
control alternative is not expected to improve overall
operations at the intersection, but signal
improvements are expected to improve ramp
operations. There may be other considerations,

Summary of Existing Conditions

Corridor Context

Intersection GELIVEL

Cross Functional

Speed

Multimodal Transportation

Active Transportation Links
Transit

Service Pedestrian

Bicycle

Regional Context

Section Classification | (mph) Considerations Routes
San Antonio North: 4- Serves residential, Sidewalks
Drive (north) lane divided. 35 commercial rovided
/ Broadwa north business, and Zrosswali(s are No bike
v South: 2- Local ’ | institutional uses. ) . lanes
Street lane 25 Service provided at provided
Broadway (S?Uth). undivided south Provides circulation provided §|gnal|zeq
(King City) h h h . . by intersection.
Street at south. throughout King City. Monterey-
: East: 2-lane Serves residential
San Antonio | g ’ i i
. roadway divided. commercial Sallna.s . Slde\{valks
Drive / US Street (east) ) Transit Line | provided. )
101 / San business, and 23 Crosswalks are No bike
West: 2-lane Local 25 institutional uses. ) ) B lanes
Northbound | Lorenzo Park undivided (No service | provided at provided
Ramp Rciad (\fvest) On-street Provides circulation provided t5|gnallzec.i
. (King City) . . . on San intersection.
Terminals parking. throughout King City.
Us 101 Lorenzo
Park Road
Northbound Provides on/off ) No sidewalks. No bike
Ramp 1-lane. Highway 60 access to/from Crosswalks lanes
Terminals northbound US 101. provided. provided.
(Caltrans)

Kittelson & Associates, Inc.
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constraints, and project factors identified in future
design evaluations that could affect the feasibility and
prioritization of a specific configuration.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
ratio.

For the purpose of this study, the B/C ratio was
calculated for the roundabout vs. no project condition.
The calculated B/C ratio assumes SO in initial capital
costs for improvements to the existing intersection.
Operations for the proposed signal are expected to
have greater delay than the no project alternative.
Therefore, proposed signal improvements will likely
increase the delay reduction benefit and decrease the
added capital cost of a roundabout. The result would
generate a B/C ratio greater than the no project
alternative.

Refer to the Intersection Cost Comparison for
intersection Number KGC-01E on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints

identified at the study location.

The Broadway Street at San Antonio Drive / US 101
Northbound Ramp Terminals intersection is two
closely spaced intersections with two types of traffic
control. The Broadway Street at San Antonio Drive
intersection is controlled by a traffic signal. The
Broadway Street at US 101 Northbound Ramp
Terminal intersection is controlled by a two-way stop
on the minor approach, or off-ramp.

Parcels in the east, northeast, and northwest
quadrants are developed. The easterly parcel is a
service station with a structure close to the
intersection and is considered a fatal flaw if disturbed.
The existing signalized intersection is within City of
Greenfield right of way and the existing stop control
intersection is within Caltrans right of way.

Existing design constraints and considerations at the
study intersection include (see map for locations):

=

Service station (fatal flaw if disturbed)
Service station driveway

King City Cemetery

King City welcome sign / gateway feature
Days Inn King City

Days Inn driveway

Urgent care

Intersection spacing

Lo N EWN

US 101 overcrossing

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.
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The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project
location with existing design constraints is provided on
the previous page.

PLANNED IMPROVEMENTS

No planned improvements were identified.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Signal and Stop ' :ﬁ; ‘

Proposed Signal improvements @

Proposed Roundabout ®

Design Year Traffic

Traffic data for 2015 AM and PM peak hour volumes
was provided by the City. 2040 peak hour volumes
were calculated using a 2.4% annual compound
growth rate for all movements.

Signal Control (Existing)

With signal control, demand is adequately served for
both peak hours under existing and design year
conditions. Vehicle queuing for northbound Broadway
Street extends beyond the existing two-way stop
controlled intersection at the US 101 northbound
ramp terminals. Queuing for the westbound
Broadway Street left turn lane exceeds available
storage under the existing condition. Vehicle queuing
is expected to increase with travel demand, impacting
ramp operations and driveway access on the easterly
leg of Broadway Street.

Two-Way Stop Control (Existing)

Note: The two-way stop control intersection was
evaluated using static, isolated intersection analysis.
Microsimulation of the combined stop control and
signal controlled intersections is recommended for
further study.

Demand is adequately served for both peak hours
under existing conditions. Beginning in design year
2030, off-ramp operations are expected to perform at
unacceptable levels of delay. Under existing
conditions, westbound vehicle movements are not
coordinated with the signal at Broadway Street and
San Antonio Drive. As a result, westbound vehicles
turning left, or continuing through, are unable to

distinguish southbound vehicles turning right on to the
on-ramp, or continuing south. It is also difficult for
stopped westbound vehicles to determine when
westbound left turning Broadway Street vehicles are
given a green arrow.

Signal Control - Modification

With signal control modifications, the existing two-
way stop control intersection will be signalized and
coordinated with the signal at Broadway Street and
San Antonio Drive. The US 101 northbound off-ramp
would operate with a dedicated phase creating 5-leg
intersection operations. The signal would continue to
operate with split phasing on all approaches.

For the signal control modification, additional lanes
are required on the following approaches:

e US 101 Off-ramp: Add one lane

e Broadway Street (east leg): Add one left turn lane

e Broadway Street (south leg): Add one approach lane
and one departure lane.

The signal modifications would require reconstruction
of the US 101 overcrossing.

The additional lanes and reconfiguration of signal will
also impact crossing distance as well as overall cycle
length for protected phasing. Bike lanes and transit
stops are not provided at the intersection therefore
the reconfiguration of the intersection will not create
an impact to these facilities.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to perform below capacity for
both peak hours through design year 2025 conditions.
It is expected that between 2030 and 2040, a single
westbound Broadway Street right turn lane will be
needed. The roundabout is expected to provide
superior operations compared to the existing
conditions and proposed signal modification
alternative.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Kittelson & Associates, Inc.
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Delay (seconds) Performance Measure Summary Preferred
Perf M
0 10 20 30 40 50 60 70 80 criormance Heasure Control
f f f f Benefits
AM
F ALY
i Safety U
\ YV 4
PM
Delay :‘:
@ Existing @ New Traffic Signal @ New Roundabout -
. F ALY
The following bar chart illustrates the calculated Emission \_'_"
average speeds through the study intersection used to
determine AB 2766 cost effectiveness. Costs
. . F AN
Average Speed (miles per hour) Operations and Maintenance \f,
0 10 20 30
' ' Initial Capital Cost NO
AM
Return on Investment
M Existing @ New Traffic Signal @ New Roundabout N
Life Cycle B/C Ratio \"
PERFORMANCE MEASURE SUMMARY :
AB 2766 Cost Effectiveness
The following table summarizes the five performance N
measures evaluated to calculate the B/C ratio and the Cost effectiveness < $20,000 \-o’
cost effectiveness to reduce pollutant emissions. Refer -

to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Forecast design year traffic volumes at the study
intersection.

= Traffic microsimulation, such as VISSIM, of project
area.

= Evaluation roundabout design checks, especially
evaluation of roundabout intersection sight
distances for vehicles on US 101 northbound off-
ramp and entry speed of northbound Broadway
Street vehicles.

= Project approval and coordination with Caltrans.

= Preliminary engineering, topographic survey of US
101 overcrossing and service station.

Kittelson & Associates, Inc.

Sacramento, California
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TAMC Regional ICE Study
KITTELSON & ASSOCIATES, INC ) -
S bR i Gt B intersection Num ber IR
01/16

Intersection Cost Comparison

Broadway Street/San Antonio Drive/US-101 Ramps (Existing Signal + Stop Condition)
King City, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal + Two-Way Stop
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.35 $ 51880 $ 810,470 1.14 $ 168,878 | $ 2,638,228
Predicted PDO Crashes 0.93 $ 9488} $ 148,225 1.85 $ 18,850 | $ 294,480
Subtotal - Safety Costs - $ 61,368 | $ 958,695 - $ 187,728 ;| $ 2,932,708
DELAY
Delay to Persons in Vehicles (hours) 3932 $ 41456 | $ 1,077,859 9295 $ 93,093 | $ 2,420,430
Subtotal - Delay Costs - $ 41,456 | $ 1,077,859 - $ 93,093 | $ 2,420,430
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 333 5,207
Cost of Pow er for Signal - $ 4,255 66,472
Cost of lllumination 6 $ 8731 $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 1,200 18,746
Cost of Pavement Rehabilitation $ 33,320 $ 74,554
Subtotal - Operations and Maintenance Costs - $ 2873 % 78,196 - $ 6,370 $ 174,069
EMISSIONS
Tons of ROG 019 $ 183 | $ 2,856 030 $ 284 $4,443
Tons of NOX 060{ $ 7,724 $ 120,664 068 $ 8827 $137,901
Tons of PM10 0.0086; $ 853 | $ 13,322 0.0128 } $ 1,279 $19,984
Subtotal - Emissions Costs $ 8760 $ 136,842 $ 10,391 $ 162,328
INITIAL CAPITAL COSTS
Construction Cost $ 1,384,735 $ -
Construction Cost - Structures $ - $ -
Capital Support $ 693,000 $ -
Right-of-Way $ 259,000 $ -
Subtotal - Initial Capital Costs $ 2,336,735 $ -
NET PRESENT VALUE $ 4,451,486 $ 5,527,207

BENEFITS - Roundabout compared to Traffic Signal

NOTE: Safety and Delay performance measures are the summation of the exsitng

signal and stop controlled intersections.

LIFE CYCLE BENEFIT/COST ANALYSIS

Safety Benefit of Roundabout

$1,974,013

Delay Reduction Benefit of Roundabout

$1,342,571

Emission Reduction Benefit of Roundabout

$25,486

Total Benefits

$3,342,070

COSTS - Roundabout compared to Traffic Signal

Added O&M Costs of a Roundabout

-$95,872

Added Capital Costs of a Roundabout

$2,336,735

Total Costs

$2,240,863

LIFE CYCLE (25 YEAR)
BENEAT/COST RATIO

1.49

AIR QUALITY ANALYSIS
AIRQUALITY

B/C Preferred: Roundabout Alternative

Roundabout (vs. existing)

ffic Signal + Two-Way Stop (vs. existi

Annual Emission Reduction (Ib/year) 393" N/A No Emission Change
Cost Per Pound Per Life $58.38| N/A No Emission Change
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $4,671|| N/A No Emission Change

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Control Alternative Summary

EXISTING INTERSECTION
1N Sanlﬁnmn\? Dr SIGNAL
1 1
Al Summary of Operations
s AM PM
ne : Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
. Year (s) (ft) (s) (ft)
s I 2015 B 18.6 107 (SBT) B 19.0 160 (WBL)
~ 8 ! E— g 2030 C 23.1 192 (SBT) C 24.4 | 248 (WBL)
: — 2040 D | 362 | 334(NBR) | C | 310 | 367(WBL)
G
E 2 NOTES:
! 1.  NB Broadway Street queues will exceed available storage affecting
' NB US-101 Ramps for all scenarios.
‘ 2. WBL Broadway Street will also exceed available storage for all
scenarios.
Bmadwav‘sr
EXISTING INTERSECTION
1N Bm‘adwa\‘/ St STO P
I I
Y Summary of Operations
I I
| AM PM
ol Design | LOS | Delay | 95% Queue | LOS | Delay | 95% Queue
N N Year (s) (ft) (s) (ft)
- & = 2015 C 15.1 13 (WB) C 16.5 25 (WB)
2030 C 23.6 30 (WB) D 26.2 63 (WB)
i 2040 F 51.5 78 (WB) F 106.7 210 (WB)
NOTES:
Broadway St
s ALTERNATIVE 1
1” i SIGNAL MODIFICATIONS @
e Summary of Operations
ﬂ | AM PM
' Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
z ) Year (s) (ft) (s) (ft)
—— 8 i 2015 C 255 | 222 (NBR) C 26.5 | 194 (NBR)
5 2030 C 32.4 347 (NBR) C 35.4 330 (NBR)
2 2040 D 42.8 550 (NBR) D 44.1 515 (NBR)
B
! WJY I{r N
4 i O NOTES:
%%% , \@;“‘ﬁ 1.  WBL Broadway Street will exceed available storage for the 2030
) & p.m. peak hour

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary

San Antonio Dr

1N

ALTERNATIVE 2

AN
'/

Py Hied 02uB.0] Les

2015 and 2030 p.m. peak hour.

ROUNDABOUT
Summary of Operations
AM PM
Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
) Year (s) (ft) (s) (ft)
2015 A 6.2 66 (NB) A 7.5 74 (NB)
i 2030 A 9.1 127 (NB) B 15.0 235 (WB)
NOTES:
1.  Significant queues are noted for WB Broadway Street during the

ALTERNATIVE 2a

AN
'/

P e auaian ues

Broadway 5t

ROUNDABOUT
Summary of Operations
AM PM
Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2040 B 13.3 235 (NB) c 15.4 296 (NB)
NOTES:
1. A 100 foot westbound right turn lane is added.

Kittelson & Associates, Inc.

Sacramento, California
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Evaluation
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City of Marina

Study Intersections:

e RESERVATION ROAD AT BEACH ROAD
e RESERVATION ROAD AT DEFOREST ROAD
e CARDOZA AVENUE AT ABDY WAY

e 8" STREET AT INTER-GARRISON
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CITY OF MARINA SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Study Intersection Intersection

Number
Reservation Road at MAR-01
Beach Road
Reservation Road at MAR-02
DeForest Road
Cardoza Avenue at MAR-03
Abdy Way

th

8" Street at MAR-04
Inter-Garrison Road

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under City of
Marina jurisdiction. Results of the analysis and
preferred traffic control type are presented in
graphical form for quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend
Existing Proposed
Stop Sign
Traffic Signal €:9)
F ALY
Roundabout N/A O
oundabou 7

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled

intersection is compared relative to a proposed
roundabout controlled intersection.

B/C =1.00: A B/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by the City of Marina, a
holistic B/C score was developed based on the net
present value (i.e., life cycle duration using a discount
rate of 4%) for the following five performance
measures:

* Safety Benefit
* Delay Reduction Benefit
* Emission Reduction Benefit
* Operations and Maintenance Costs
* Initial Capital Costs
The resulting B/C ratio and the preferred intersection

control type based on return on investment for each
study intersection(s) is as follows:

B/C Preferred

Study Intersection

Ratio Control
Reservation Road at
Beach Road 0.69 @
Reservation Road at 3.92 ’.\
DeForest Road L Y 4
Cardoza Avenue at F AN

1.22 @
Abdy Way \ Y 4
8th Street.at 1.16 f_.\
Inter-Garrison Road \ Y 4

Kittelson & Associates, Inc.

Sacramento, California
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SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the
B/C ratio. The performance measures used to
calculate the benefits of a roundabout compared to a
stop or traffic signal are:

* Safety Benefit (of a roundabout)
* Delay Reduction Benefit (of a roundabout)
* Emission Reduction Benefit (of a roundabout)

Performance measures used to calculate the costs of a
roundabout compared to a stop or traffic signal are:

° Operations and Maintenance Cost (added costs
of a roundabout)

* Initial Capital Cost (added costs of a
roundabout)

The summation of the performance measure benefits
and performance measure costs are illustrated below
for each intersection:

Life Cycle Benefits & Costs (Thousands)

S- $400 $800 $1,200

MAR_01
MAR_02
MAR_03

MAR_04

@ Total Benefits @ Total Costs

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Following the performance
measure overview is a table summarizing the
preferred form of intersection control based solely on
the results of individual performance measure.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Safety Cost (Thousands)

S- $1,000 $2,000 $3,000

MAR_01

MAR_02 |

MAR_03 | ]
MAR_04 |

[ Traffic Signal

[@ Roundabout

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred
Study Intersection Control

Reservation Road at
Beach Road

)

Reservation Road at
DeForest Road

Cardoza Avenue at
Abdy Way

8th Street at
Inter-Garrison Road

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Kittelson & Associates, Inc.
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Delay Cost (Thousands)

S- $200 $400 $600 $800
MAR_01
MAR_02 ]
MAR_03 ]
MAR_04 ]
@ Traffic Signal @ Roundabout

Based solely on lowest expected person hours of
delay, the preferred intersection control type for each
study intersection is as follows:

Delay Preferred
Study Intersection Control
Reservation Road at rl
)
Beach Road \ Y
Reservation Road at
DeForest Road
Cardoza Avenue at r’
)
Abdy Way \ Y
8th Street at ’.>
Inter-Garrison Road W’

Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Thousands)

$- $50 $100 $150

MAR_01
MAR_02

MAR_03

MAR_04

[ Traffic Signal [@ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Emissions Preferred
Study Intersection Control
Reservation Road at f.>
Beach Road A ¥
Reservation Road at f.>
DeForest Road \ ¥
Cardoza Avenue at f.>
Abdy Way \ ¥

8th Street at f.>
Inter-Garrison Road \ ¥

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement
rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

$- $100 $200 $300
MAR_01
MAR_02 1
MAR_03 1
MAR_04 1
@ Traffic Signal [@ Roundabout

Kittelson & Associates, Inc.
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Based solely on lowest expected annual operations Initial Capital Costs (Thousands)
and maintenance costs, the preferred intersection
control type for each study intersection is as follows: 5 $1,I000 $2'|°°0 53,000
Operations and Maintenance Preferred MAR_01
Study Intersection Control MAR 02
Reservation Road at MAR_03 3
Beach Road .
. MAR_04
Reservation Road at -
DeForest Road @ Traffic Signal @ Roundabout

Cardoza Avenue at
Abdy Way

8th Street at
Inter-Garrison Road

Seee

Initial Capital Costs

The initial capital costs performance measure
estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

Preferred
Control

Initial Capital Cost
Study Intersection

Reservation Road at
Beach Road

Reservation Road at
DeForest Road

Cardoza Avenue at
Abdy Way

8th Street at
Inter-Garrison Road

el

Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Safety

Study Intersection

Reservation Road at
Beach Road

Delay

Emission Capital B/C

Cost

Ops. &
Maint.

Reservation Road at
DeForest Road

Cardoza Avenue at
Abdy Way

8th Street at
Inter-Garrison Road

6)
6)
(.)

celer
celee
sl
©0/0®
clelee

COST EFFECTIVENESS TO REDUCE
POLLUTANT EMISSIONS (AB 2766 GRANT)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air

Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should

Kittelson & Associates, Inc.

Sacramento, California
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be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and the City
of Marina.

AB 2766 Cost Effectiveness (Thousands)
S- $10 $20 $30 $40 S50 $60

MAR_01

MAR_02
MAR_03

MAR_04 :,_LA

[ Traffic Signal [@ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

AB 2766 Cost Effectiveness Preferred
Study Intersection Control
Reservation Road at j.\
Beach Road \ Y 4
Reservation Road at I.\
DeForest Road \ ¥ 4

Cardoza Avenue at
Abdy Way

8th Street at
Inter-Garrison Road

NONE

NONE

NOTE: Only the alternative with the lowest cost
effectiveness score is reported. Both alternatives may
be cost effective to reduce pollutant emissions.

None: The average speeds of the proposed
improvements are similar to existing and do not
provide a benefit.

Kittelson & Associates, Inc.

Sacramento, California
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RESERVATION ROAD AT BEACH
BOULEVARD

1
B/C Ratio
0.69
0 2
Result:
Based on the Life Cycle Benefit Cost
ratio

The Benefit Cost (B/C) ratio for this intersection is
0.69. Based on the B/C ratio, the form of intersection
control with the greatest potential return on
investment is a signal.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type may change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design. An initial capital cost budget of approximately
$1.5 M would yeild a B/C ratio equal to 1.05 if all other
performance measures remained equal.

Summary of Existing Conditions

Corridor Context

Noteworthy performance measures driving the B/C
ratio are safety, operations and maintenance, and
initial capital costs. The estimated safety costs of the
signal are 2 times higher than that of the roundabout.
The estimated operations and maintenance costs of
the signal are 3.5 times higher than that of the
roundabout. The estimated initial capital costs are 2.5
higher for the roundabout than that of the signal. The
total life cycle benefits of the roundabout are
estimated at $730,000 when compared to a traffic
signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. The existing traffic
signal control or, no project alternative, will continue
to provide adequate capacity in terms of delay.
However, queuing may exceed available storage
capacity between Cardoza Avenue and Reservation
Drive for westbound vehicles. Though not quantified
in this evaluation, the roundabout will likely improve
overall operations between the SR 1 northbound ramp
terminals and Reservation Road by removing the dual
northbound left turn lanes on Reservation Road and
eliminating the westbound “weave” between Cardoza
Avenue and Reservation Road. There may be other
considerations, constraints, and project factors
identified in future design evaluations that could
affect the feasibility and prioritization of a specific
configuration.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
Ratio.

Multimodal Transportation

Transit . . q
. , I Active Transportation Links
Intersection Roadway Service
Cross Functional Speed ELE Pedestrian Bicycle
Section Classification (mph) Context Considerations Routes
Serves
residential .
anoll I No transit Partial
Beach 2-lane ) ) Some sidewalks | Class I
o Urban 35 commercial services . .
Boulevard undivided . provided bike
Beach land uses. provided. Lanes
Boulevard at Provides
. access to SR 1.
Reservation -
Road Serves Service
0a R . provided by
residential, .
commercial Monterey- Partial
Reservation 2-lane Urban 15 land uses Salinas Some sidewalks | Class I
Road undivided ! Transit. Stop provided bike
access to
located at Lanes
central N R
X intersection
Marina. .
to remain.
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Refer to the Intersection Cost Comparison for
intersection Number MAR-01 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Beach Boulevard at Reservation Road is controlled by
a traffic signal.

Parcels in the immediate vicinity of the project are
vacant or have dwelling set-backs exceeding 100 feet
from the existing edge of pavement. The existing
intersection is within Monterey County right of way.

Existing design constraints at the study intersection
include (see map for locations):

1. Environmentally sensitive area

2. Right of way constraint — Gas Station
3. Transit access

4. Planned development

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project
location with existing design constraints is provided
below.

PLANNED IMPROVEMENTS

A hotel is planned for the vacant parcel in the
southwest quadrant of the intersection. Future
forecast assumes annual compound growth and does
not account for specific projects.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Signal

Proposed Signal Modifications @

Proposed Roundabout
Design Year Traffic

Traffic data for 2015 AM peak hour volumes was
provided by the City. 2040 AM peak hour volumes
were calculated using a 2% annual compound growth
rate for all movements. PM peak hour volumes were
not provided.

Signal Control (Existing)

With signal control, demand is adequately served for
the AM peak hour under existing conditions.

P

T

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.
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Northbound left turning vehicles on Reservation Road
are segregated between two left turn lanes to mitigate
downstream weaving between Cardoza Avenue and
Reservation Road. A bicycle lane is not provided at the
eastbound approach between the through lane and
the right turn lane.

Signal Control (Proposed)

With proposed signal control, the number of approach
and departure lanes will remain the same as existing.
Proposed improvements are limited to striping and
pavement markings to improve safety and operations
for cyclists and sidewalk improvements for
pedestrians. Transit access will also not be affected by
proposed improvements.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to perform below capacity for
both peak hours under future design year conditions.

The single lane roundabout will eliminate the
separation of left turning traffic and weave that
currently exists for the signal alternative.

Crossing distances will be significantly reduced with
the one lane roundabout and midway refuge areas can
also be provided. Bike lanes can be maintained with a
one lane roundabout. The nearest transit stop is over
100 feet south of the intersection and can be
accommodated in the design of the roundabout.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

@ Existing M New Traffic Signal @ New Roundabout

NOTE: PM data was not provided.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30

o= =

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Table below.
Intersection control alternatives with a cost
effectiveness to reduce pollutant emissions of $20,000
or less are identified

Benefits
Safety ®
Delay ®
Emission Q
Costs

C)

Operations and Maintenance

Initial Capital Cost @

Return on Investment

Life Cycle B/C Ratio O

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000 ®

Kittelson & Associates, Inc.

Sacramento, California
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RECOMMENDATIONS FOR FURTHER
STUDY

The following recommendations for further study will
likely have the greatest effect on the B/C Ratio and the
potential return on investment:

= PM peak hour traffic data.

= Forecast design year traffic volumes at the study
intersection.

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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TRANSPORTATION ENGINEERING/PLANNING

TAMC Regional ICE Study
Intersection Number MAR-01

Intersection Cost Comparison

01/16

Beach Road at Reservation Road
Marina, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.23 $ 33,764 | $ 527,459 0.51 $ 75,030} $ 1,172,131
Predicted PDO Crashes 0.80 $ 8137} % 127,115 0.88 $ 8966 $ 140,065
Subtotal - Safety Costs - $ 41901 | $ 654,574 - $ 83,996 | $ 1,312,197
DELAY
Delay to Persons in Vehicles (hours) 782 $ 7949 $ 206,667 997 $ 10,403 $ 270,467
Subtotal - Delay Costs - $ 79491 $ 206,667 - $ 10,403 | $ 270,467
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 8,853
Cost of Pow er for Signal - $ 4,255 66,472
Cost of lllumination 6 $ 8731 $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 4,660 72,799
Cost of Pavement Rehabilitation $ 12,266 $ 75,211
Subtotal - Operations and Maintenance Costs - $ 2873 % 57,143 - $ 10,063 $ 232,423
EMISSIONS
Tons of ROG 0.10 | $ 94 $ 1,474 012 $ 118 $1,843
Tons of NOX 034 $ 4325 $ 67,567 036 $ 4,645 $72,572
Tons of PM10 0.0050; $ 495 | $ 7,736 0.0062 | $ 619 $9,670
Subtotal - Emissions Costs $ 49151 % 76,778 $ 5382 $ 84,086
INITIAL CAPITAL COSTS
Construction Cost $ 1,525,680 $ 526,600
Construction Cost - Structures $ - $ -
Capital Support $ 290,000 $ 101,000
Right-of-Way $ 50,000 $ -
Subtotal - Initial Capital Costs $ 1,865,680 $ 627,600
NET PRESENT VALUE $ 2,784,065 $ 2,442,686

BENEFITS - Roundabout compared to Traffic Signal

LIFE CYCLE BENEFIT/COST ANALYSIS

Safety Benefit of Roundabout $657,622

Delay Reduction Benefit of Roundabout $63,800

Emission Reduction Benefit of Roundabout $7,308
Total Benefits $728,730

COSTS - Roundabout compared to Traffic Signal

Added O&M Costs of a Roundabout -$175,280

Added Capital Costs of a Roundabout $1,238,080

Total Costs $1,062,800

LIFE CYCLE (25 YEAR)
BENEAT/COST RATIO

0.69

B/C Preferred: Signal Alternative

AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 102 N/A - same as existing

Cost Per Pound Per Life $225.59 N/A - same as existing
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $18,047 N/A - same as existing

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives
[ DA N
i

Roundabo Alternative

are not to scal
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Intersection Control Alternative Summary

—_—
=
Reservation Rd
1
1
1
|
|
1
1

|
Reservation Rd

Beach Rd

EXISTING INTERSECTION

2.

WBT queues will exceed available storage in 2040 a.m. peak.

PM data was not

provided.

SIGNAL @
Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2015 A 8.8 75 (WBT)
2040 10.7 | 175 (WBT)
NOTES:
1.

Py uone AT

Reservation Rd

ALTERNATIVE 1

ROUNDABOUT "' 7
Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2015 A 5.4 50 (EB)
2040 A 9.3 125 (WB)
NOTES:
1. PMdatawas not provided.

Kittelson & Associates, Inc.
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DEFOREST ROAD AT
RESERVATION ROAD

B/C Ratio
3.92

R

Result:

Based on the Life Cycle Benefit Cost
ratio

Roundabout

The Benefit Cost (B/C) ratio for this intersection is
3.92. Based on the B/C ratio, the form of intersection
control with the greatest potential return on
investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is not sensitive
to estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control is unlikely to change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design. However, an initial capital cost budget of
approximately $2 M for the roudnabout alternative
would yeild a B/C ratio equal to 1.0 if all other
performance measures remained equal.

Safety is a notable performance metric driving the B/C
Ratio. The estimated safety costs of the signal are 2
times higher than that of the roundabout. The total

Summary of Existing Conditions

Corridor Context

life cycle benefits of the roundabout are estimated at
$1,000,000 when compared to a traffic signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. The existing signal
control or, no project alternative, is operating at an
acceptable level under existing AM peak hour
conditions but is expected to degrade over time to an
LOS E. There may be other considerations, constraints,
and project factors identified in future design
evaluations that could affect the feasibility and
prioritization of a specific configuration.

The intersection evaluation was based on traffic
operations for the 2035 design year. The year 2015
was assumed for the baseline “build” condition for a
total 20 year life cycle duration to determine the B/C
Ratio.

Refer to the Intersection Cost Comparison for
intersection Number MAR-02 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

DeForest Road at Reservation Road is controlled by a
traffic signal.

Parcels in the immediate vicinity of the project are
developed. The existing intersection is within City of
Marina right of way.

Multimodal Transportation

Active Transportation

Intersection Roadway Gk
Transit Service :
. Pedestrian .
Cross Functional Speed . k : N Bicycle
. e Regional Context Consideration
Section Classification ~ (mph) s Routes
Serves residential/ Regional transit
DeForest 2-lane zcs)crensmerdal e IC:nts(‘eer:inc;cmth sidewalks No bike
DeForest - Urban 25 6.5 with lanes
Road undivided provided by .
Road at ) ) ) Crosswalks provided
R ) Regional transit Monterey-Salinas
eservation center Transit
Road . Central business . Sidewalks
Reservation 4-lane L Primary access to .
- Urban 35 district ) with Class Il
Road divided transit center
Crosswalks

Kittelson & Associates, Inc.
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Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Potential right of way constraint
Marina Transit Exchange

Bus access

Closely spaced intersection

vk wnN

Shopping center access

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

The DeForest Road intersection with Reservation Road
is located within the City of Marina Downtown Specific
Plan and may be impacted by planned improvements
for the area as well as regulations for improvements.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Signal

Proposed Signal improvements @

Proposed Roundabout
Design Year Traffic

Traffic data for 2015 AM peak hour volumes was
provided by the City. 2035 AM peak hour volumes
were calculated using a 2% annual compound growth
rate for all movements. PM peak hour volumes were
not provided.

Signal Control (Existing)

With signal control, demand is adequately served for
the AM peak hour under existing conditions.
Eastbound left turn storage is forecast to be
insufficient during peak periods.

Signal Control (Proposed)

With signal control, an additional eastbound left turn
lane is proposed. The additional left turn lane will
require an additional northbound lane on DeForest

e
o
]
o
=)
7]
(]
=
°/
[V
@t
ok

(}Qlee.éé rth . A

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.
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Road to receive left turning vehicles. Additional study
is needed at the signalized intersection west of the
study intersection. Study is needed to determine the
full scope of improvements that may be needed to
balance operation improvements with full access to
the shopping center.

The proposed traffic signal is expected to improve
intersection performance and provide sufficient
capacity for the AM peak hour.

The PM peak hour was not evaluated at this
intersection.

The additional lanes will increase crossing distance as
well as overall cycle length for protected phasing. Bike
lanes along Reservation Road can be maintained with
the necessary lane additions. Transit stops are not
provided at the intersection therefore the necessary
lane additions will not impact transit access.
Circulation to the transit center south of the
intersection will be maintained.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to perform at capacity for the
AM peak hour under future design year conditions.
The need for additional lanes and improved vehicle
operations should be balanced with road diet
objectives and pedestrian safety.

Future studies should consider the PM peak hour for
design year conditions. Future PM peak hour demand
may identify the need for additional through lanes in
the roundabout.

Similar to the proposed traffic signal alternative, study
is needed to determine the full scope of
improvements that may be needed to balance
operation improvements with full access to the
shopping center.

Crossing distances will be significantly reduced with
the one lane roundabout and midway refuge areas can
also be provided. Bike lanes along Reservation Road
can be maintained with a one lane roundabout.
Transit stops are not provided at the intersection
therefore the roundabout alternative will not impact
transit access. Circulation to the transit center south
of the intersection will be maintained.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection

Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

M Existing M New Traffic Signal @ New Roundabout

NOTE: PM data was not provided.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30

- E—

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Kittelson & Associates, Inc.

Sacramento, California
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Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety (O)
Delay @
o F A
Emission Ohm)
\ ¥ 4
Costs

Operations and Maintenance

Initial Capital Cost

Q&

Return on Investment

Life Cycle B/C Ratio (’:
AB 2766 Cost Effectiveness
Cost effectiveness < $20,000 ‘:o:

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= PM peak hour traffic data.

= Forecast design year traffic volumes at the study
intersection.

= QOperations and access at intersection west of study
intersection.

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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TRANSPORTATION ENGINEERING/PLANNING

TAMC Regional ICE Study

Intersection Number MAR-02

Intersection Cost Comparison

01/2016

Deforest Road at Reservation Road
Marina, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.44 $ 65462 | $ 889,652 0.98 $ 145,471 | $ 1,977,005
Predicted PDO Crashes 1.71 $ 17431} $ 236,893 1.92 $ 19,620 | $ 266,637
Subtotal - Safety Costs - $ 82,893 | $ 1,126,545 - $ 165,091 | $ 2,243,642
DELAY
Delay to Persons in Vehicles (hours) 3198 $ 34,793 | $ 730,647 2510 $ 28671 $ 602,094
Subtotal - Delay Costs - $ 34,7931 $ 730,647 - $ 28671 $ 602,094
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 7,701
Cost of Pow er for Signal - $ 4,255 57,827
Cost of lllumination 6 $ 8731 $ 11,859 4 $ 582 7,906
Cost of Landscaping Maintenance - $ 2000;$% 27,181
Cost of Signal Maintenance - $ 4,660 63,331
Cost of Pavement Rehabilitation $ 47,179 $ 74,277
Subtotal - Operations and Maintenance Costs - $ 2873 % 86,219 - $ 10,063} $ 211,042
EMISSIONS
Tons of ROG 0.16 | $ 151 { $ 2,049 022 $ 211 $2,868
Tons of NOX 046 | $ 5936 $ 80,675 051 $ 6,550 $89,021
Tons of PM10 0.0079; $ 791 | $ 10,750 0.0095 | $ 949 $12,900
Subtotal - Emissions Costs $ 68781 % 93474 $ 7711t $ 104,790
INITIAL CAPITAL COSTS
Construction Cost $ 1,048,150 $ 729,200
Construction Cost - Structures $ - $ -
Capital Support $ 200,000 $ 139,000
Right-of-Way $ - $ -
Subtotal - Initial Capital Costs $ 1,248,150 $ 868,200
NET PRESENT VALUE $ 3,191,561 $ 3,924,979

BENEFITS - Roundabout compared to Traffic Signal

LIFE CYCLE BENEFIT/COST ANALYSIS

Safety Benefit of Roundabout $1,117,097
Delay Reduction Benefit of Roundabout -$128,553
Emission Reduction Benefit of Roundabout $11,315
Total Benefits $999,860
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$124,823
Added Capital Costs of a Roundabout $379,950
Total Costs $255,127

LIFE CYCLE (20 YEAR)
BENEAT/COST RATIO

3.92

B/C Preferred: Roundabout Alternative

AIR QUALITY ANALYSIS

AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 289 63

Cost Per Pound Per Life $93.10 $423.59
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $9,310 $42,359

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

Signal Alternative

Roundabout Alternative

ntersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary ‘

De Forest Rd

Reservation kd

|
De Forest Rd

EXISTING INTERSECTION

SIGNAL
Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2014 C 30.6 #102 (EBL)
2035 E 55.5 #170 (EBL)
NOTES:
1.  EBL queues will exceed available storage in 2040 a.m. peak.

2.

PM data was not provided.

De Forest R
I

ALTERNATIVE 1
SIGNAL MODIFICATIONS

©

L] Summary of Operations
IH AM PM
L Design LOS Delay | 95% Queue | LOS | Delay | 95% Queue
Year (s) (ft) (s) (ft)
2014 B 14.0 137 (WBT)
2035 B 18.1 | #254 (WBT)
NOTES:
. 1.  Added additional eastbound left turn lane
! 2. PM data was not provided.
ALTERNATIVE 2
1N De Forest Rd ROUNDABOUT
Summary of Operations
i AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
) oY Year (s) (ft) (s) (ft)
§ % % H
5—_p<1';ﬂ>-——§ 2014 A 8.9 100 (EB)
B s R 2 2035 284 | 563 (WB)
.'.
NOTES:
1. PM data was not provided.

Kittelson & Associates, Inc.
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CARDOZA AVENUE AT ABDY WAY

Capital Cost
Sensitivity .
B/C Ratio
1.22
0 2

Result:

Based on the Life Cycle Benefit Cost Roundabout
ratio

The Benefit Cost (B/C) ratio for Cardoza Avenue at

Abdy Way is 1.22. Based on the B/C ratio, the form of
intersection control with the greatest potential return
on investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type may to change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design.

Noteworthy performance measures driving the B/C
ratio are safety and delay. The estimated safety costs
of the signal are 3 times higher than that of the
roundabout. The estimated delay costs of the signal
are 4 times higher than that of the roundabout. The
total life cycle benefits of the roundabout are
estimated at $800,000 when compared to a traffic
signal. The total life cycle benefit includes an
estimated $2,300 reduction in annual operations and

Summary of Existing Conditions

Corridor Context

Intersection GELIVEL

maintenance costs when compared to a traffic signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic and is expected to
have a traffic calming effect on Cardoza Avenue
vehicles. The existing stop control will degrade over
time with demand exceeding capacity on the
westbound approach. Proposed stop control
improvements are targeted to reduce vehicle speeds
and reduce pedestrian crossing distances on Cardoza
Avenue.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Number MAR-03 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Cardoza Avenue at Abdy Way is controlled by a two-
way stop sign. Vehicles are required to stop on Abdy
Way.

All parcels are developed at the study intersection.
The existing intersection is within City of Marina right
of way.

Multimodal Transportation

Active Transportation Links

Transit
Cross Functional Speed Regional Service Pedestrian Bicycle
Section Classification (mph) Context Considerations Routes
Serves No transit Sidewalks on SOL.jth leg No bike
Cardoza 2-lane Urban R . . and northwest side
L . . 25 residential services lanes
Avenue undivided Residential . .
Cardoza land uses provided provided
Crosswalk on south leg
Avenue at
Abdy Way Serves No transit . No bike
2-lane Urban R . ) Sidewalks on west leg
Abdy Way L . . 25 residential services . lanes
undivided Residential . and southeast side .
land uses provided provided

Kittelson & Associates, Inc.

Sacramento, California
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Existing design constraints and considerations
identified by the County at the study intersection
include (see map for locations):
1. Potential right of way constraint
2. Glorya Jean Tate Park (right of way
constraint)
3. Vehicle Speeds
Residential driveways

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project
location with existing design constraints is provided
below.

PLANNED IMPROVEMENTS

No planned improvements were identified.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Traffic Signal

Proposed Signal Modification

Proposed Roundabout

Design Year Traffic

Traffic data for 2015 AM peak hour volumes was
provided by the City. 2040 AM peak hour volumes
were calculated using a 2% annual compound growth
rate for all movements. PM peak hour volumes were
not provided.

Two-Way Stop Control (Existing)

Demand is adequately served for the AM peak hour
under existing conditions. Westbound vehicles on
Abdy Way may experience significant delay based on
2040 AM design year conditions

Two-Way Stop Control with Traffic Calming

The proposed two-way stop control with traffic
calming will provide the same capacity as the existing
condition. Proposed improvements are targeted to
reduce vehicle speeds on Cardoza Avenue and reduce
pedestrian crossing lengths at the intersection.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to perform below capacity for
both peak hours under future design year conditions.

The proposed single lane roundabout is expected to
calm traffic and reduce pedestrian crossing lengths at
the intersection.

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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The roundabout alternative provides access to the
residential driveways in the northwest quadrant
without direct access to the roundabout.

Crosswalks will be improved and provide midway
refuge areas. Bike and transit stops are not provided
at the intersection therefore the roundabout
alternative will not impact bike or transit access.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)

0 10 20 30 40 50 60 70 &0

AM
B

PM

M Existing M New Traffic Signal @ New Roundabout

NOTE: Intersection delay is reported. The Intersection
Control Alternative Summary reports maximum
control delay for the worst approach of the two-way
stop control intersection. PM data was not provided.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30

o E—

@ Existing @ New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety o
Delay o
Emission o
Costs
Operations and Maintenance ®

Initial Capital Cost @

Return on Investment

L)

Life Cycle B/C Ratio

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000 NONE

None: The average speeds of the proposed
improvements are similar to existing and do not
provide a benefit.

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= PM peak hour traffic data.

= Forecast design year traffic volumes at the study
intersection.

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Cost Comparison

Cardoza Avenue at Abdy Way
Marina, California

Cost Performance Measure Intersection Type

Roundabout Two-Way Stop Control
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.06 $ 8,143 | $ 127,210 0.25 $ 37,013} $ 578,226
Predicted PDO Crashes 0.36 $ 36291 % 56,686 0.42 $ 4315 $ 67,406
Subtotal - Safety Costs - $ 11,772 | $ 183,896 - $ 41,328 1 $ 645,632
DELAY
Delay to Persons in Vehicles (hours) 376 $ 3855 % 100,227 1777 $ 17,067 | $ 443,736
Subtotal - Delay Costs - $ 38551 % 100,227 - $ 17,067 | $ 443,736

OPERATIONS & MAINTENANCE

Cost of Signal Retiming - $ - 0
Cost of Pow er for Signal - $ - 0
Cost of lllumination 6 $ 8731 $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 4,660 72,799
Cost of Pavement Rehabilitation $ 38,440 $ 52,929
Subtotal - Operations and Maintenance Costs - $ 2873 % 83,317 - $ 5242 $ 134,816
EMISSIONS
Tons of ROG 0.09  $ 83, % 1,292 010} $ 92 $1,436
Tons of NOX 028 $ 3619; % 56,531 028 $ 3619 $56,531
Tons of PM10 0.0039; $ 386 | $ 6,026 0.0039 | $ 386 $6,026
Subtotal - Emissions Costs $ 40871 % 63,850 $ 4096 $ 63993
INITIAL CAPITAL COSTS
Construction Cost $ 825,675 $ 229,400
Construction Cost - Structures $ - $ -
Capital Support $ 157,000 $ 44,000
Right-of-Way $ - $ -
Subtotal - Initial Capital Costs $ 982,675 $ 273,400
NET PRESENT VALUE $ 1,350,114 $ 1,497,584

LIFE CYCLE BENEFIT/COST ANALYSIS

BENEFITS - Roundabout compared to Two-Way Stop Control

Safety Benefit of Roundabout $461,736
Delay Reduction Benefit of Roundabout $343,509 LIFE CYCLE (25 YEAR)
Emission Reduction Benefit of Roundabout $144 BENEHRT/COST RATIO

Total Benefits $805,389
COSTS - Roundabout compared to Two-Way Stop Control
Added O&M Costs of a Roundabout -$51,499 1 2 2
Added Capital Costs of a Roundabout $709,275 "

Total Costs $657,776

B/C Preferred: Roundabout Alternative

AIRQUALITY Roundabout (vs. existing) Two-Way Stop Control (vs. existing)
Annual Emission Reduction (Ib/year) 19 N/A - same as existing
Cost Per Pound Per Life $1,187.38] N/A - same as existing

AIR QUALITY COST EFFECTIVENESS ($/ton / year) $94,991|| N/A - same as existing

Kittelson & Associates, Inc. Sacramento, California
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Intersection Improvement Alternatives

/

Roundabout Alternative

ntersection alternative improv nts are conceptual and planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Regional Intersection Control Evaluation

Intersection Control Alternative Summary ‘
Cxlertive EXISTING INTERSECTION

1N
STOP
Summary of Operations

" AM PM

J

F Design LOS Delay | 95% Queue LOS Delay | 95% Queue

Year (s) (ft) (s) (ft)

— o = 2014 C 17.2 43 (WB)
s EaS— s 2040 F | 1239 | 300(wB)

2k

NOTES:

1. PM data was not provided.

Cardoza Ave

Cardoza Ave

ALTERNATIVE 1 AN
\ ¥ 4

N
1 ROUNDABOUT
J Summary of Operations
AM PM
Design LOS Delay | 95% Queue | LOS | Delay | 95% Queue
N Year (s) (ft) (s) (ft)
: 2014 A 46 27 (SB)
2040 A 7.0 59 (EB)
NOTES:

1. PM data was not provided.
2. Southbound right turn lane is for illustrative purposes only.

Cardoza Ave

Sacramento, California

Kittelson & Associates, Inc.
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8™ STREET AT INTER-GARRISON
ROAD

Capital Cost
Sensitivity

B/C Ratio
1.16

Result:

Based on the Life Cycle Benefit Cost
ratio

Roundabout

The Benefit Cost (B/C) ratio for this intersection is
1.16. Based on the B/C ratio, the form of intersection
control with the greatest potential return on
investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type may change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design.

Noteworthy performance measures driving the B/C
ratio are safety, delay, and operations & maintenance.
However, initial capital cost is the primary
performance measure effecting the B/C ratio. The
estimated initial capital cost of both alternatives are
high with the roundabout costing approximately 25
percent more than the signal. The total life cycle
benefits of the roundabout are estimated at $410,000

Summary of Existing Conditions

Corridor Context

when compared to a traffic signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. The existing stop-
control or, no project alternative, operates at
acceptable levels during the AM peak hour but is
forecast to degrade over time to unacceptable levels.
Signal control is a viable alternative considering the
project constraints given for this evaluation. There
may be other considerations, constraints, and project
factors identified in future design evaluations that
could affect the feasibility and prioritization of a
specific configuration.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
Ratio.

Refer to the Intersection Cost Comparison for
intersection Number MAR-04 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

8" Street at Inter-Garrison Road is controlled by stop
signs on all approaches.

Parcels in the immediate vicinity of the project are
vacant or have dwelling set-backs exceeding 100 feet
from the existing edge of pavement in the northeast
and southerly quadrants. A structure is located within
100 feet of the intersection in the northwest
guadrant.

Multimodal Transportation

Active Transportation Links

Intersection Roadway
Cross Functional Speed Regional Transit Service Pedestrian Bicycle
Section Classification (mph) Context Considerations Routes
. Sid Ik t .
Serves local, No transit I cwallconwes No bike
th 2-lane . R side.
h 8" Street undivided Urban 35 institutional services lanes
8" Street access provided provided
No crosswalk
at Inter- .
Garrison Seryes . Routes 16, 19, Sidewalks on w.est
Inter- residential, 25, 26, and 74 leg and south side Sharrow
Road X 2-lane ; .
Garrison L Urban 35 open space, & with service by of east leg pavement
undivided . .
Road institutional Monterey- markings
land uses Salinas Transit No crosswalks

Kittelson & Associates, Inc.

Sacramento, California
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The existing approach alignment for 8" Street is at a
42 degree skew relative to Inter-Garrison Road. The
skew angle at the intersection longer crossing
distances for pedestrian and bicycles, may encourage
high speed turns and/or restrict certain turning
movements.

Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Potential right of way constraint (structure)

2. Closely spaced intersection (100 feet center
to center)

3. Skew angle at intersection

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

The project location is within the California State
University, Monterey Bay Master Plan. 8™ Street is
part of the planned 8" Street Reconstruction Project
for the City of Marina.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop

Proposed Signal @
Proposed Roundabout (;)

Design Year Traffic

Traffic data for 2015 AM peak hour volumes was
provided by the City. 2040 AM peak hour volumes
were calculated using a 2% annual compound growth
rate for all movements. PM peak hour volumes were
not provided.

Stop Control (Existing)

Demand is adequately served for the AM peak hour
under existing conditions. Eastbound vehicles on
Inter-Garrison Road may experience significant delay
based on 2040 AM design year conditions.

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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Signal Control

With signal control, the intersection skew angle should
be corrected to measure not less than 75 degrees. An
additional eastbound left turn lane is needed to
accommodate future demand.

The proposed traffic signal is expected to improve
intersection performance and provide sufficient
capacity for the AM peak hour under future design
year conditions.

The reduced skew of the intersection will provide
better visibility of crosswalks for drivers and on-
coming traffic for pedestrians. Crosswalks are
currently not stripped at the intersection. The
additional lanes will increase crossing distance as well
as overall cycle length for protected phasing. Currently
sharrows are provided along Inter-Garison Road and
be maintained with the necessary lane additions.
Transit stops are not provided at the intersection
therefore the necessary lane additions will not impact
transit access.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to perform below capacity for
the AM peak hour under future design year
conditions.

Future studies will need to carefully consider the
alignment of 8" Street. The right turn speeds from
westbound Inter-Garrison Road will need to balance
with other project constraints, right of way, and
construction costs.

The reduced skew of the intersection will provide
better visibility of crosswalks for drivers and on-
coming traffic for pedestrians. Crosswalks are
currently not stripped at the intersection. Crossing
distances will be significantly reduced with the one
lane roundabout and midway refuge areas can also be
provided. Currently sharrows are provided along Inter-
Garison Road and be maintained with a one lane
roundabout. Transit stops are not provided at the
intersection therefore the roundabout alternative will
not impact transit access.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

M Existing @ New Traffic Signal @ New Roundabout

NOTE: PM data was not provided.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

= 1

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Kittelson & Associates, Inc.

Sacramento, California
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Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety <0>
Delay :‘:
. F A\
Emission Ol
\ ¥ 4
Costs

Operations and Maintenance

Q<

Initial Capital Cost

Return on Investment

Life Cycle B/C Ratio (‘:
AB 2766 Cost Effectiveness
Cost effectiveness < $20,000 None

None: The average speeds of the proposed
improvements are similar to existing and do not
provide a benefit.

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Forecast design year traffic volumes at the study
intersection.

= PM peak hour traffic data.

* Further evaluation of the 8" Street approach to
mitigate the skew angle for all project alternatives.

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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Inte

rsection Cost Comparison

8th Street at Inter-Garrison
Marina, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.12 $ 17504 | $ 273,451 0.26 $ 38,898 $ 607,670
Predicted PDO Crashes 0.39 $ 4021 $ 62,816 0.43 $ 4381 $ 68,446
Subtotal - Safety Costs - $ 21525 $ 336,267 - $ 43279 1 $ 676,115
DELAY
Delay to Persons in Vehicles (hours) 652 $ 6609;% 171,837 878 $ 9041 $ 235062
Subtotal - Delay Costs - $ 6609 % 171,837 - $ 9,041 $ 235062
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 8,853
Cost of Pow er for Signal - $ 4,255 66,472
Cost of lllumination 6 $ 8731 $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 4,660 72,799
Cost of Pavement Rehabilitation $ 28,931 $ 68,121
Subtotal - Operations and Maintenance Costs - $ 2873 % 73,807 - $ 10,063 $ 225,333
EMISSIONS
Tons of ROG 010 | $ 91 $ 1,419 012 $ 117 $1,825
Tons of NOX 037 $ 4758 $ 74,328 038i$ 4934 $77,081
Tons of PM10 0.0041; $ 409 | $ 6,383 0.0055 | $ 545 $8,510
Subtotal - Emissions Costs $ 5257 i % 82130 $ 5596 $ 87416
INITIAL CAPITAL COSTS
Construction Cost $ 1,555,715 $ 1,208,000
Construction Cost - Structures $ - $ -
Capital Support $ 296,000 $ 230,000
Right-of-Way $ 445,000 $ 355,000
Subtotal - Initial Capital Costs $ 2,296,715 $ 1,793,000
NET PRESENT VALUE $ 2,878,627 $ 2,929,510

LIFE CYCLE BENEFIT/COST ANALYSIS

BENEFITS - Roundabout compared to Traffic Signal

Safety Benefit of Roundabout $339,848
Delay Reduction Benefit of Roundabout $63,224
Emission Reduction Benefit of Roundabout $5,286
Total Benefits $408,358
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$151,525
Added Capital Costs of a Roundabout $503,715
Total Costs $352,190

LIFE CYCLE (25 YEAR)
BENEAT/COST RATIO

1.16

B/C Preferred: Roundabout Alternative

AIR QUALITY ANALYSIS

AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 57 emissions increase

Cost Per Pound Per Life $400.38 emissions increase
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $32,031|| emissions increase

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives
\\ >

Signal Alternative

ves are not to scale.
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Intersection Control Alternative Summary

8th St

Inter-Garrison Rd

on Rd

Inter-Garris

EXISTING INTERSECTION

ALL WAY STOP CONTROL
Summary of Operations
AM PM
Design LOS Delay | 95% Queue | LOS | Delay | 95% Queue
Year (s) (ft) (s) (ft)
2014 B 13.6 125 (EB)
2040 E 40.9 415 (EB)
NOTES:

1. PM data was not provided.

sth 5t

s

Inter-Garrison Rd

Inter-Garrison Rd

ALTERNATIVE 1
SIGNAL

Summary of Operations
AM PM
Lo Delay 95% Queue | LOS | Delay 95%
Design S (s) (ft) (s) Queue
Year (ft)
2014 A 9.1 86 (EBL)
2040 B 13.1 #221 (EBL)
NOTES:

1. PM data was not provided.

8th St
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PY uosuJeD-J33U]
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Inter-Garrison Rd

ALTERNATIVE 2
ROUNDABOUT

Summary of Operations
AM PM
Design LOS Delay | 95% Queue | LOS | Delay | 95% Queue
Year (s) (ft) (s) (ft)
2014 A 5.8 63 (EB)
2040 B 10.3 171 (EB)

NOTES:

1. PM data was not provided.

Kittelson & Associates, Inc.

Sacramento, California
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MONTEREY COUNTY SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Study Intersection Intersection

Number
San Mlguel Canyon Road at MCO-01
Castroville Boulevard
Laureles Grade at MCO-02
Carmel Valley Road
Highway 68 at MCO-03
Corral de Tierra

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under Monterey
County jurisdiction. Results of the analysis and
preferred traffic control type are presented in
graphical form for quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend
Existing Proposed
Stop Sign
Traffic Signal :
F ALY
Roundabout N/A O
oundabou \

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled

intersection is compared relative to a proposed
roundabout controlled intersection.

B/C=1.00: AB/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by the County of Monterey, a
holistic B/C score was developed based on the net
present value (i.e., life cycle duration using a discount
rate of 4%) for the following five performance
measures:

* Safety Benefit

* Delay Reduction Benefit

* Emission Reduction Benefit

* Operations and Maintenance Costs
* Initial Capital Costs

The resulting B/C ratio and the preferred intersection
control type based on return on investment for each
study intersection(s) is as follows:

Study Intersection B/C Preferred
Ratio Control
San Miguel Canyon Road at 274 D
Castroville Boulevard ’ \ Y 4
Laureles Grade at F A
- ()
Carmel Valley Road NA-R A\ Y 4
Highway 68 at F A Y
‘@
Corral de Tierra 8.08 \ Y 4

Kittelson & Associates, Inc.

Sacramento, California
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SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the
B/C ratio. The performance measures used to
calculate the benefits of a roundabout compared to a
stop or traffic signal are:

* Safety Benefit (of a roundabout)
* Delay Reduction Benefit (of a roundabout)
* Emission Reduction Benefit (of a roundabout)

Performance measures used to calculate the costs of a
roundabout compared to a stop or traffic signal are:

° Operations and Maintenance Cost (added costs
of a roundabout)

* Initial Capital Cost (added costs of a
roundabout)

The summation of the performance measure benefits
and performance measure costs are illustrated below
for each intersection:

Life Cycle Benefits & Costs (Thousands)

$(5,000)  $- $5,000 $10,000 $15,000
MCO_01 £-
MCO_02
MCO_03 1

@ Total Benefits @ Total Costs

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Following the performance
measure overview is a table summarizing the
preferred form of intersection control based solely on
the results of individual performance measure.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Safety Cost (Thousands)

S- $1,000 $2,000 $3,000 $4,000
MCO_01
MCO_02
MCO_03
@ Traffic Signal [@ Roundabout

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred
Study Intersection Control

San Miguel Canyon Road at
Castroville Boulevard

®

Laureles Grade at
Carmel Valley Road

Highway 68 at
Corral de Tierra

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Thousands)

$- $5,000 $10,000 $15,000
mco_o1
mco_o02 fh
MCO_03
@ Traffic Signal @ Roundabout
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Based solely on lowest expected person hours of Emissions Preferred
delay, the preferred intersection control type for each Study Intersection Control
study intersection is as follows: San Miguel Canyon Road at ,.\
Delay Preferred Castroville Boulevard \ Y 4
Study Intersection Control Laureles Grade at EQUAL
San Miguel Canyon Road at Carmel Valley Road
Castroville Boulevard Highway 68 at ,.\
Laureles Grade at Corral de Tierra A ¥ 4

Carmel Valley Road

Highway 68 at
Corral de Tierra

0D

Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Thousands)
$- $100 $200 $300 $400

MCO_01
MCO_02

MCO_03

@ Traffic Signal [@ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement
rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

$- $200 $400 $600
MCO_01
MCO_02
MCO_03
M Traffic Signal [@ Roundabout

Based solely on lowest expected annual operations
and maintenance costs, the preferred intersection
control type for each study intersection is as follows:

Kittelson & Associates, Inc.

Sacramento, California
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Operations and Maintenance Preferred Initial Capital Costs (Thousands)
Study Int tio
AR Control s $1,000  $2,000  $3,000  $4,000
San Miguel Canyon Road at rl f f f
, ® MCO_01
Castroville Boulevard \ ¥ -
Laureles Grade at rl.> MCo_02 |
Carmel Valley Road A ¥ MCO_03

Highway 68 at
Corral de Tierra

!;)
\ ¥
Initial Capital Costs

The initial capital costs performance measure
estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

@ Traffic Signal [@ Roundabout

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

Preferred

Control

Initial Capital Cost
Study Intersection

San Miguel Canyon Road at
Castroville Boulevard

Laureles Grade at
Carmel Valley Road

Highway 68 at
Corral de Tierra

eflecfes

Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Study Intersection Safety

Delay

Ops. & Emission Capital

Highway 68 at
Corral de Tierra

Cronte sosemts |10 P L 0 T
Comvate o |10 | Y |« 0
<>
Y

&

& &

COST EFFECTIVENESS TO REDUCE
POLLUTANT EMISSIONS (AB 2766 GRANT)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis

period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and
Monterey County.

Kittelson & Associates, Inc.

Sacramento, California
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AB 2766 Cost Effectiveness (Thousands)

S- $10 $20 $30 $40
mco_o1
MCO_02
MCO_03
@ Traffic Signal [@ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

AB 2766 Cost Effectiveness Preferred
Study Intersection Control
San Miguel Canyon Road at j_‘.\_
Castroville Boulevard \ Y 4
Laureles Grade at

Carmel Valley Road NONE
Highway 68 at [_‘.\_
Corral de Tierra \ Y 4

NOTE: Only the alternative with the lowest cost
effectiveness score is reported. Both alternatives may
be cost effective to reduce pollutant emissions.

None: The average speeds of the proposed
improvements are similar to existing and do not
provide a benefit.

Kittelson & Associates, Inc.

Sacramento, California
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SAN MIGUEL CANYON AT
CASTROVILLE BOULEVARD

B/C Ratio

71.74
N

Result:

Based on the Life Cycle Benefit Cost
ratio

Roundabout

The Benefit Cost (B/C) Ratio for this intersection is
7.74. Based on the B/C ratio, the form of intersection
control with the greatest potential return on
investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C Ratio for this study intersection is not
sensitive to estimated capital costs. Based on the B/C
Ratio’s sensitivity to estimated capital costs, the
preferred intersection control type is unlikely to
change with further refinement of the project costs as
proposed improvements progress through detailed
planning and design.

Safety is a notable performance metric driving the B/C
Ratio. The estimated safety costs of the signal are 3
times higher than that of the roundabout. The total
life cycle benefits of the roundabout are estimated at
$2,060,000 when compared to a traffic signal. The
total life cycle benefit includes an estimated $7,200
reduction in annual operations and maintenance costs
when compared to a traffic signal.

Summary of Existing Conditions

Corridor Context

Intersection Roadway

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. The existing stop-
control or, no project alternative, is at capacity and
will continue to degrade over time with queues
exceeding available storage capacity. Signal control is
a viable alternative considering the project constraints
given for this evaluation. There may be other
considerations, constraints, and project factors
identified in future design evaluations that could
affect the feasibility and prioritization of a specific
configuration.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
Ratio.

Refer to the Intersection Cost Comparison for
intersection Number MCO-01 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

San Miguel Canyon Road at Castroville Boulevard is
controlled by stop signs on the minor approach.

Parcels in the immediate vicinity of the project are
vacant or have dwelling set-backs exceeding 100 feet
from the existing edge of pavement. The existing
intersection is within Monterey County right of way.

Multimodal Transportation

Active Transportation Links

Cross Functional Speed Transit Service Pedestrian Bicycle

Regional Context

Section Classification (mph) Considerations Routes
Serves residential Service provided
. San & agricultural land | by Monterey- Class Il
San Miguel Miguel 2-lane Rural 55 uses Salinas Transit No sidewalks bike
Canyon Canyon undivided provided Lanes
Road at Road Provides regional Stop located at
Castroville access via US-101 intersection
S idential
Boulevard . erves .re5| eMial | No transit ) No bike
Castroville 2-lane recreational, & ) No sidewalks
L Rural 55 . services R lanes
Boulevard undivided agricultural land . provided .
uses provided. provided

Kittelson & Associates, Inc.

Sacramento, California
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Existing design constraints at the study intersection
include (see map for locations):

1. Potential right of way constraint

2. Roadside grade differentiation on all legs

3. Approach grade on Castroville Boulevard

4. Transit access

5. Manzanita County Park
The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project

location with existing design constraints is provided
below.

PLANNED IMPROVEMENTS

The Draft 2014 Monterey County Regional
Transportation Plan prepared by TAMC identifies the
widening of San Miguel Canyon Road to four lanes,
including Class Il bike lanes, through the project area.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop (Castroville Boulevard)

Proposed Signal @
Proposed Roundabout (;>

Design Year Traffic

Traffic data for 2014 AM and PM peak hour volumes
was provided by the County. Design year 2040 peak
hour volumes were calculated with an assumed annual
growth rate of 1%.

Stop Control (Existing)

With stop control, demand exceeds capacity for both
peak hours under existing conditions. Eastbound
Castroville Boulevard vehicles experience significant
delay while trying to enter San Miguel Canyon Road.
Additional capacity required to improve stop control
operations is not feasible based on forecast demand.

MCO-01

San Mguet Canyon Road & Castrovle Bodevard

Googleearth
L 4

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.
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Signal Control

With signal control, an additional northbound through
lane, northbound left turn lane, southbound through
lane, and a westbound lane would be needed to
achieve a level of service D or better. The westbound
lane on Castroville Boulevard can be dropped after
safe merge and taper lengths are achieved. The
proposed lane additions are consistent with the
improvement plans for San Miguel Canyon Road and
would improve intersection performance to well
below capacity for both peak hours under future
design year conditions.

The PM peak hour at this intersection meets peak
hour signal warrants under existing conditions.

The additional lanes will increase crossing distance as
well as overall cycle length. Crosswalks are currently
not stripped at the intersection. Bike lanes along San
Miguel Canyon Road can be maintained with the
necessary lane additions. Access to transit stops can
be maintained with the necessary lane additions.

Roundabout Control

With roundabout control, two approach and
departure lanes are required for the northbound and
southbound directions. The proposed lane additions
are consistent with the improvement plans for San
Miguel Canyon Road and would improve intersection
performance to well below capacity for both peak
hours under future design year conditions.

Planned construction of additional lanes on San
Miguel Canyon Road will increase intersection capacity
based on the roundabout operations capacity model.
The capacity model used in the ICE assigns 50% lane
underutilization for the downstream, outside lane-
drop. Extending the lane-drop beyond 650 feet or
widening San Miguel Canyon Road to 4 lanes will
provide full lane utilization and increase overall
intersection capacity.

Crosswalks will be stripped as none are currently
provided and provide midway refuge areas. Bike lanes
along San Miguel Canyon Road can be maintained with
the proposed roundabout. Access to transit stops can
be maintained with the proposed roundabout.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

AM}|
el [ [ [ [ 1]

M Existing @ New Traffic Signal @ New Roundabout

NOTE: Intersection delay is limited to 80 seconds in
the chart above. 80 seconds is equivalent to a Level of
Service F (LOS F) for signal control.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40 50

v S —

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Table below.
Intersection control alternatives with a cost
effectiveness to reduce pollutant emissions of $20,000
or less are identified

Kittelson & Associates, Inc.

Sacramento, California



Transportation Agency for Monterey County (TAMC) San Miguel Canyon at Castroville Boulevard

Regional Intersection Control Evaluation Page 5- 9
Performance Measure Summary Preferred
Performance Measure Control
Benefits
F AN

Safety .\O ’

Delay @

Emission (o:
Costs

Operations and Maintenance

Initial Capital Cost

(e IO

Return on Investment

V4

Life Cycle B/C Ratio

LA

AB 2766 Cost Effectiveness
Cost effectiveness < $20,000 ’ o\-@

RECOMMENDATIONS FOR FURTHER
STUDY

The following recommendations for further study will
likely have the greatest effect on the B/C Ratio and the
potential return on investment:

= Forecast design year traffic volumes at the study
intersection.

= Castroville Boulevard approach vertical/profile
design through roundabout based on topographic
data.

= Approach geometry of roundabout on San Miguel
Canyon Road to reinforce reduced vehicle speeds at
entry.

Kittelson & Associates, Inc. Sacramento, California
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TAMC Regional ICE Stud
KITTELSON & ASSOCIATES NC g . Y MCO-01
TRANSPORTATION ENGINEERING/PLANNING InterseCtlonNumber

Intersection Cost Comparison

San Miguel Canyon Road at Castroville Boulevard
Monterey County, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.27 $ 39356 $ 614,824 1.15 $ 169,534 | $ 2,648,471
Predicted PDO Crashes 1.57 $ 16,062 | $ 250,928 2.41 $ 24560 $ 383,672
Subtotal - Safety Costs - $ 55418 | $ 865,752 - $ 194,093 | $ 3,032,143
DELAY
Delay to Persons in Vehicles (hours) 3981 $ 41529 $ 1,079,751 3558 $ 37413} $ 972,735
Subtotal - Delay Costs - $ 41529 i $ 1,079,751 - $ 37413} $ 972,735
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 8,853
Cost of Pow er for Signal - $ 4,255 66,472
Cost of llumination 6 $ 873 % 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 4,660 72,799
Cost of Pavement Rehabilitation $ 74,826 $ 124,651
Subtotal - Operations and Maintenance Costs - $ 2873} % 119,703 - $ 10,063 $ 281,863
EMISSIONS
Tons of ROG 034 $ 321 $ 5,019 034 $ 321 $5,019
Tons of NOX 147 | $ 18,905 $ 295,341 152 $ 19,632 $306,700
Tons of PM10 0.0169; $ 1686 $ 26,338 00113 $ 1,124 $17,558
Subtotal - Emissions Costs $ 20913 $ 326,697 $ 21,078 $ 329,277
INITIAL CAPITAL COSTS
Construction Cost $ 1,918,250 $ 1,569,600
Construction Cost - Structures $ - $ -
Capital Support $ 365,000 $ 299,000
Right-of-Way $ 22,000 $ 8,000
Subtotal - Initial Capital Costs $ 2,305,250 $ 1,876,600
NET PRESENT VALUE $ 4,370,456 $ 6,163,341

LIFE CYCLE BENEFIT/COST ANALYSIS

BENEFITS - Roundabout compared to Traffic Signal

Safety Benefit of Roundabout $2,166,391
Delay Reduction Benefit of Roundabout -$107,016 LIFE CYCLE (25 YEAR)
Emission Reduction Benefit of Roundabout $2,580 BENEHT/COST RATIO

Total Benefits $2,061,955
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$162,160 7 74
Added Capital Costs of a Roundabout $428,650 "

Total Costs $266,490

B/C Preferred: Roundabout Alternative

AIR QUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 688 586

Cost Per Pound Per Life $33.40 $39.19
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $2,672 $3,135

Kittelson & Associates, Inc. Sacramento, California
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Intersection Improvement Alternatives ‘
]

Roundabout Alternative

Note: Intersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary

San Miguel Canyon Road
1

f .

Castroville Boulevard
JIL

Is2s)

San Miguel Canyon Road

EXISTING INTERSECTION

ALL WAY STOP CONTROL
Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay 95% Queue
Year (s) (ft) (s) (ft)
2015 E 421 68 (EBL) F 187.8 243 (EBL)
2040 F 194.0 160 (EBL) F 1116.0 305 (EBL)

NOTES:
1.  EBR queues on Castroville Boulevard will exceed available storage
during the 2015 PM peak hour and both peak hours for 2040.

San Miguel Canyon Road

Castroville Boulevard

San Miouel Canvon Road

ALTERNATIVE 1
SIGNAL WITH IMPROVEMENTS
Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2015 A 5.7 132 (SBT) A 9.2 133 (SBT)
2040 A 6.6 163 (SBT) B 14.7 224 (SBT)

NOTES:

1. EBRqueues on Castroville Boulevard will exceed available storage
during the 2040 PM peak hour.

ALTERNATIVE 2
ROUNDABOUT
Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2015 A 6.9 92 (NB) A 8.9 128 (NB)
2040 A 9.4 164 (SB) C 15.5 293 (SB)
NOTES:

1. Results reflect NB and SB through lane underutilization due to the short
merging distance of the outside receiving lanes.

Kittelson & Associates, Inc.

Sacramento, California
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LAURELES GRADE AT CARMEL
VALLEY ROAD

Capital Cost
Sensitivity B!c Ratiﬂ
. | NAR
\\
i
L]
L]
i N
0 e ——
Result:
Based on the Life Cycle Benefit Cost Roundabout
ratio

The Benefit Cost (B/C) ratio for this intersection is NA-
R. Based on the B/C ratio, the form of intersection
control with the greatest potential return on
investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type may change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design.

Safety is a notable performance metric driving the B/C
Ratio. The estimated safety costs of the signal are 3
times higher than that of the roundabout. The total
life cycle benefits of the roundabout are estimated at
$520,000 when compared to a traffic signal. The total
life cycle benefit includes an estimated $7,200
reduction in annual operations and maintenance costs
when compared to a traffic signal.

Summary of Existing Conditions

Corridor Context

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. The existing stop-
control or, no project alternative, is at capacity in the
PM peak hour and will continue to degrade over time.
Signal control is a viable alternative considering the
project constraints given for this evaluation. There
may be other considerations, constraints, and project
factors identified in future design evaluations that
could affect the feasibility and prioritization of a
specific configuration.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
Ratio.

Refer to the Intersection Cost Comparison for
intersection Number MCO-02 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Laureles Grade at Carmel Valley Road is controlled by
stop signs on the minor approach, Laureles Grade.

Parcels in the immediate vicinity of the project are
vacant or have dwelling set-backs exceeding 100 feet
from the existing edge of pavement. The existing
intersection is within Monterey County right of way.

Multimodal Transportation

Active Transportation Links

Intersection Roadway
Cross Functional Speed Regional Context Transit Service Pedestrian Bicycle
Section Classification (mph) g Considerations Routes
Laureles Serves residential, No bike
Road 2-lane recreational, & No transit No sidewalks
L Rural 45 . . . . lanes
Laureles (County of undivided agricultural land services provided | provided provided
Grade at Monterey) uses : .
Service provided
Carmel . )

I Carmel Serves residential, by Monterey- No bike
Valley Valley Road 2-lane Rural 50 recreational, & Salinas Transit No sidewalks lanes
Road (County of undivided agricultural land provided rovided

Monterey) uses Stop located at P
intersection

Kittelson & Associates, Inc.

Sacramento, California
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Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Potential right of way constraint
Roadside grade differentiation on all legs
Approach grade on Laureles Grade
Transit stop

vk wnN

Crest vertical curve

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

The Laureles Grade intersection with Carmel Valley
Road is located within the Carmel Valley Master Plan —
Traffic Improvement Plan and may be impacted by
planned improvements for the area as well as
regulations for improvements. Additionally, a
roundabout was identified as the preferred
improvement in the Carmel Valley Road Corridor
Study, Draft report, January 2014.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop (Laureles Grade)

Proposed Signal @
Proposed Roundabout (;)

Design Year Traffic

Traffic data for 2014 AM and PM peak hour volumes
was provided by the County. Design year 2040 peak
hour volumes were calculated with an assumed annual
growth rate of 1%.

Stop Control (Existing)

With stop control, demand exceeds capacity for the
PM peak hour under existing conditions. Southbound
Laureles Grade vehicles experience significant delay
while trying to turn left onto Carmel Valley Road.
Additional capacity required to improve and maintain
stop control operations is not feasible based on
forecast demand.

300 ft

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.
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Signal Control

With signal control, additional lanes are not required
to achieve design year operations. However, roadway
widening is needed for turn-lane channelization
improvements. The widening for turn-lane
channelization is required to achieve an acceptable
approach taper, storage length, and deceleration
length on all approaches. Additionally, the County has
identified the need to lower the profile of Carmel
Valley Road, west of Laureles Grade, to achieve
acceptable sight lines for eastbound vehicles
approaching the signal.

The proposed traffic signal is expected to improve
intersection performance and provide sufficient
capacity for both peak hours under future design year
conditions.

The PM peak hour at this intersection meets peak
hour signal warrants under existing conditions.

The reconfiguration of the intersection will provide
shorter crossing distance and better visibility for
pedestrians. Crosswalks are currently not stripped at
the intersection. Bike lanes are currently not provided
along either roadway and therefore will not be
impacted by the intersection reconfiguration. Access
to transit stops can be maintained with the
intersection reconfiguration.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to perform below capacity for
both peak hours under future design year conditions.

Crosswalks will be stripped as none are currently
provided and provide midway refuge areas. Bike lanes
are currently not provided along either roadway and
therefore will not be impacted by a one lane
roundabout. Access to transit stops can be maintained
with a one roundabout.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)

PM

.

M Existing @ New Traffic Signal @ New Roundabout

NOTE: Intersection delay is limited to 80 seconds in
the chart above. 80 seconds is equivalent to a Level of
Service F (LOS F) for signal control.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

- —

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Kittelson & Associates, Inc.

Sacramento, California
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Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety <O>
Delay @
I F A\
Emission Ohm)
\ ¥ 4
Costs
Operations and Maintenance L)

I

Initial Capital Cost

Return on Investment

Life Cycle B/C Ratio :’:
AB 2766 Cost Effectiveness
Cost effectiveness < $20,000 None

None: The average speeds of the proposed
improvements are similar to existing and do not
provide a benefit.

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Forecast design year traffic volumes at the study
intersection.

= Vertical/profile design on Laureles Grade approach
to the roundabout based on topographic data.

= Evaluation of sight lines on eastbound Carmel Valley
Road with traffic signal improvements.

Kittelson & Associates, Inc.

Sacramento, California
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TAMC Regional ICE Study
KITTELSON & ASSOCIATES, INC. Int tion Numb MCO-02
TRANSPORTATION ENGINEERING/PLANNING ntersection um er

Intersection Cost Comparison

Laureles Grade at Carmel Valley Road
Monterey County, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.09 $ 13,068 i $ 204,142 0.38 $ 56,291 $ 879,380
Predicted PDO Crashes 0.50 $ 5148 $ 80,429 0.76 $ 7,798 $ 121,816
Subtotal - Safety Costs - $ 18,216 | $ 284,571 - $ 64,088 | $ 1,001,195
DELAY
Delay to Persons in Vehicles (hours) 2118 $ 22209 $ 577,429 1361 $ 14607 | $ 379,794
Subtotal - Delay Costs - $ 22209 $ 577,429 - $ 14,607 | $ 379,794

OPERATIONS & MAINTENANCE

Cost of Signal Retiming - $ 567 8,853
Cost of Pow er for Signal - $ 4,255 66,472
Cost of llumination 6 $ 873 % 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 4,660 72,799
Cost of Pavement Rehabilitation $ 55,330 $ 116,961
Subtotal - Operations and Maintenance Costs - $ 2873} % 100,206 - $ 10,063 $ 274,173
EMISSIONS
Tons of ROG 019 ;: $ 183 $ 2,866 019 $ 183 $2,866
Tons of NOX 0.84:$ 10,796 | $ 168,651 084 $ 10,796 $168,651
Tons of PM10 0.0097; $ 963 | $ 15,040 0.0097  $ 963 $15,040
Subtotal - Emissions Costs $ 11,942 $ 186,557 $ 11,942 $ 186,557
INITIAL CAPITAL COSTS
Construction Cost $ 1,453,995 $ 1,644,700
Construction Cost - Structures $ - $ -
Capital Support $ 277,000 $ 313,000
Right-of-Way $ 448,000 $ 121,000
Subtotal - Initial Capital Costs $ 2,178,995 $ 2,078,700
NET PRESENT VALUE $ 3,141,201 $ 3,733,862

LIFE CYCLE BENEFIT/COST ANALYSIS

BENEFITS - Roundabout compared to Traffic Signal

Safety Benefit of Roundabout $716,625

Delay Reduction Benefit of Roundabout -$197,635 LIFE CYCLE (25 YEAR)

Emission Reduction Benefit of Roundabout $0 BENEHT/COST RATIO
Total Benefits $518,989

COSTS - Roundabout compared to Traffic Signal

Added O&M Costs of a Roundabout -$173,967 N/A

Added Capital Costs of a Roundabout $100,295
Total Costs -$73,672

Roundabout Preferred
B/c Preferred: Roundabout Alternative Cost of Roundabout is less than cost of Traffic Signal, and
Roundabout offers benefits compared to Traffic Signal.
AIR QUALITY ANALYSIS

AIR QUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 0 0

Cost Per Pound Per Life N/A - No emissions change N/A - No emissions change
AIR QUALITY COST EFFECTIVENESS ($/ton / year) N/A - No emissions change N/A - No emissions change

Kittelson & Associates, Inc. Sacramento, California
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Intersection Improvement Alternatives ‘

Graphics presented on this exnlolt are for planning purposes only,
These concapts 0o nol represent construclion documents,

Roundabout Alternative

Note: Intersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary

EXISTING INTERSECTION

ALL WAY STOP CONTROL
Summary of Operations
1~ Laurstes Grade i o
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2011 D 34.2 | 132.5(SBL) F 70.5 195 (SBL)
j.L 2040 F 70.4 225 (SBL) F 379.6 495 (SBL)

NOTES: N/A

Carmel Valley Read
S

Carmel Valley Road

ALTERNATIVE 1
SIGNAL

Laursles Grade

1N Summary of Operations
AM PM
/ Design LOS Delay | 95% Queue LOS Delay | 95% Queue
i Year (s) (ft) (s) (ft)
j . 2011 A 5.9 114 (WBT) A 5.5 130 (EBT)
2040 A 6.2 170 (WBT) A 6.6 211 (EBT)
i e [ =F :
=] < : | NOTES:N/A
: E

ALTERNATIVE 2
ROUNDABOUT

Laureies Grade

1~ Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2011 A 7.1 96 (WB) A 7.8 108 (EB)
WL
2040 B 10.1 167 (WB) B 11.9 250 (EB)
= ]
i () —=——1
i i %0 E NOTES: N/A
i 3

Kittelson & Associates, Inc. Sacramento, California
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HIGHWAY 68 AT CORRAL DE
TIERRA

B/C Ratio
8.08

Result:

Based on the Life Cycle Benefit Cost
ratio

Roundabout

The Benefit Cost (B/C) ratio for Highway 68 at Corral
de Tierra is 8.08. Based on the B/C ratio, the form of
intersection control with the greatest potential return
on investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is not sensitive
to estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type is unlikely to change with
further refinement of the project costs as proposed
improvements progress through detailed planning and
design. The B/C ratio would reduce to 1.00 if initial
capital costs for the construction of the roundabout
exceed $15,000,000.

Noteworthy performance measures driving the B/C
ratio are safety and delay. The estimated safety costs
of the signal are 2.5 times higher than that of the
roundabout. The estimated delay costs of the signal
are 6times higher than that of the roundabout. The
total life cycle benefits of the roundabout are
estimated at $13,280,000 when compared to a traffic

signal. The total life cycle benefit includes an
estimated $7,200 reduction in annual operations and
maintenance costs when compared to a traffic signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. The existing signal-
control or, no project alternative, is at capacity during
the AM and PM peak hour and will continue to
degrade over time. Signal control improvements are
currently under design and are summarized in this
study. There may be other considerations, constraints,
and project factors identified in future design
evaluations that could affect the feasibility and
prioritization of a specific configuration.

The intersection evaluation was based on traffic
operations for the 2025 design year. The year 2015
was assumed for the baseline “build” condition for a
total 10 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Number MCO-03 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Highway 68 at Corral de Tierra is controlled by a traffic
signal.

Parcels north of Highway 68 are vacant or have
dwelling set-backs exceeding 100 feet from the
existing edge of pavement. Developed parcels in the
southwest quadrant are a constraint. Right of way in
the southeast quadrant is reserved for potential
development and is a constraint. The existing
intersection is within Caltrans right of way.

Summary of Existing Conditions

Corridor Context

Intersection Roadway

Multimodal Transportation

Active Transportation Links

Transit Service

Cross Functional Speed Regional Context Pedestrian Bicycle
Section Classification (mph) 8 Considerations Routes
ral
C.o al de Serves residential & . . . No bike
Tierra 2-lane . No transit services | No sidewalks
L Rural 35 recreational ) R lanes
(County of | undivided icultural land provided provided ided
Highway Monterey) agricultural land uses provide
68 at . - Service provided
Regional facility
Corral de . ) ) ) by Monterey- .
Highway . serving residential, . . . No bike
Tierra 2-lane Conventional : Salinas Transit No sidewalks
68 L X 55 recreational, & R lanes
undivided | highway . provided .
(Caltrans) commercial land provided
Stop located at
uses . .
intersection

Kittelson & Associates, Inc. Sacramento, California
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Existing design constraints and considerations
identified by the County at the study intersection
include (see map for locations):

1. Potential right of way constraint

2. Property acquisition considered a fatal Flaw
3. Environmentally sensitive area

4. Transit stop

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

Consistent with the Draft 2014 Monterey County
Regional Transportation Plan prepared by TAMC,
Monterey County is leading the design of traffic signal
and intersection improvements at this location.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Traffic Signal

Proposed Signal Modification @

Proposed Roundabout (;)
Design Year Traffic

Traffic data for 2015 and 2025 AM and PM peak hour
volumes was provided by the County in the Traffic
Operations Analysis Addendum for the SR 68/ Corral
de Tierra Intersection Operational Improvements,
dated August 20, 2012.

Signal Control (Existing)

Demand exceeds capacity for the AM and PM peak
hour under existing conditions. Eastbound and
westbound Highway 68 traffic experience significant
delay and extensive vehicle queueing.

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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Signal Control

The proposed signal control project is sponsored by
the County and will construct an additional westbound
left turn lane; a southbound receiving lane merging
into Corral de Tierra; a northbound right turn lane.
Intersection operations and improvements for the
proposed signal control alternative have been
provided by the County.

The proposed traffic signal is expected to improve
intersection performance compared to the existing
condition.

The additional lanes will also increase crossing
distance as well as overall cycle length for protected
phasing. . Bike lanes are currently not provided along
either roadway and therefore will not be impacted by
the necessary lane additions. Access to transit stops
can be maintained with the necessary lane additions.

Roundabout Control

With roundabout control, two approach and
departure lanes are required for the westbound and
eastbound directions. The proposed lane additions
are consistent with the improvement plans for the
traffic signal alternative.

Compared to the proposed signal alternative, the
roundabout improvements will require less roadway
widening and reduce the overall project footprint.
However, there will be greater impact to parcels in the
northeast and northwest quadrants, at the
intersection. It is not anticipated that right of way will
be required at the southeast or southwest quadrant.

Crosswalks will be improved and provide midway
refuge areas. Bike lanes are not provided at the
intersection therefore the roundabout alternative will
not impact bike access. Access to transit stops can be
maintained with the proposed roundabout.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

@ Existing @ New Traffic Signal @ New Roundabout

NOTE: Intersection delay is limited to 80 seconds in
the chart above. 80 seconds is equivalent to a Level of
Service F (LOS F) for signal control.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

= N

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Kittelson & Associates, Inc.

Sacramento, California
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Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety <0>
Delay c':
. A
Emission O»!
LV 4
Costs

Operations and Maintenance

Initial Capital Cost

()0

Return on Investment

Life Cycle B/C Ratio <0>
AB 2766 Cost Effectiveness
Cost effectiveness < $20,000 :.:

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Forecast design year traffic volumes at the study
intersection.

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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KITTELSON & ASSOCIATE

(o)
>

TRANSPORTATION ENGINEERING/PLAN

N C

NING

TAMC Regional ICE Study

Intersection Number MCO-03

Intersection Cost Comparison

Highway 68 at Corral De Tierra
Monterey County, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/Injury Crashes 0.52 $ 76,176 | $ 617,855 1.78 $ 262,676 1 $ 2,130,535
Predicted PDO Crashes 3.54 $ 36079} $ 292,632 3.23 $ 32,900 $ 266,848
Subtotal - Safety Costs - $ 112,255 | $ 910,487 - $ 295576 | $ 2,397,384
DELAY
Delay to Persons in Vehicles (hours) 13904 $ 192,154 | $ 2,113,693 91675 $1,254,447 | $13,798,913
Subtotal - Delay Costs - $ 192,154 | $ 2,113,693 - $1,254,447 | $13,798,913
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 4,596
Cost of Pow er for Signal $ 4,255 34,512
Cost of llumination 6 $ 8731 $ 7,078 4 $ 582 4,719
Cost of Landscaping Maintenance - $ 2000¢$% 16,222
Cost of Signal Maintenance - $ 4,660 37,797
Cost of Pavement Rehabilitation $ 305,862 $ 358,893
Subtotal - Operations and Maintenance Costs - $ 28731 $ 329161 - $ 10,063 | $ 440,517
EMISSIONS
Tons of ROG 029 $ 280 ; $ 2,270 122+ % 1,159 $9,404
Tons of NOX 109 $ 14,116 | $ 114,491 1771 $ 22,802 $184,946
Tons of PM10 0.0126{ $ 1259 $ 10,210 0.0505 | $ 5,035 $40,840
Subtotal - Emissions Costs $ 15654 | $ 126,971 $ 28997 1 $ 235191
INITIAL CAPITAL COSTS
Construction Cost $ 2,319,240 $ 1,700,000
Construction Cost - Structures $ - $ -
Capital Support $ 812,000 $ -
Right-of-Way $ 324,000 $ -
Subtotal - Initial Capital Costs $ 3,455,240 $ 1,700,000
NET PRESENT VALUE $ 6,808,582 $18,336,814
BENEFITS - Roundabout compared to Traffic Signal
Safety Benefit of Roundabout $1,486,896
Delay Reduction Benefit of Roundabout $11,685,221 LIFE CYCLE (10 YEAR)
Emission Reduction Benefit of Roundabout $108,220 BENEFT/COST RATIO
Total Benefits $13,280,337
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$111,356 8 O 8
Added Capital Costs of a Roundabout $1,755,240 "
Total Costs $1,643,884
B/C Preferred: Roundabout Alternative
AIR QUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)
Annual Emission Reduction (Ib/year) 3535 261
Cost Per Pound Per Life $13.26 $179.71
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $2,653 $35,942

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives
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Intersection Control Alternative Summary

Carral du Thera

EXISTING INTERSECTION
SIGNAL

1N
Ik
= 2015
H =71 8 1 i
= -
B 2025
i
.: 2015 LOS and Delay results sourced from Wood Rodger’s technical
memorandum.
NOTES:
WBL and NBL queues exceed available storage for both 2025 peak hours.
ALTERNATIVE 1
1N comatde e SIGNAL MODIFICATION PER COUNTY PLAN
4|
N

|k

SR 68

SR 68

foasonq

Corral de Tierra

2015

2025

2015 LOS and Delay results sourced from Wood Rodger’s technical
memorandum.

NOTES:

NBL queues exceed available storage for both 2025 peak hours.

Cerra) de Tierra

ALTERNATIVE 2
ROUNDABOUT

2015 B 136 | 230(wB) n 265 (EB)
2025 C 249 | 656 (WB)
NOTES:

Significant queuing is noted eastbound along SR-68.

Kittelson & Associates, Inc.

Sacramento, California



Regional Roundabout Study — Utilizing Caltrans’ Intersection Control
Evaluation
Section 6:

City of Monterey

Study Intersections:
e PEARL STREET AT CAMINO EL ESTERO
e DEL MONTE BOULEVARD AT ENGLISH AVENUE
e MUNRAS AVENUE / ARBREGO STREET AT EL DORADO STREET

e EAST FRANKLIN STREET AT CAMINO EL ESTERO
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CITY OF MONTEREY SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Study Intersection Intersection

Number
Pear! Street at MCY-01
Camino El Estero
Del Monte Boulevard at MCY-02
English Avenue
Munras Avenue / Abrego Street at MCY-03
El Dorado Street
East Franklin Street at MCY-04
Camino El Estero

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under City of
Monterey jurisdiction. Results of the analysis and
preferred traffic control type are presented in
graphical form for quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend
Existing Proposed
Stop Sign
Traffic Signal ﬁf .‘:’ @
F A
Roundabout N/A O
oundabou \7

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled

intersection is compared relative to a proposed
roundabout controlled intersection.

B/C =1.00: A B/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by the City of Monterey, a
holistic B/C score was developed based on the net
present value (i.e., life cycle duration using a discount
rate of 4%) for the following five performance
measures:

* Safety Benefit
* Delay Reduction Benefit
* Emission Reduction Benefit
* Operations and Maintenance Costs
* Initial Capital Costs
The resulting B/C ratio and the preferred intersection

control type based on return on investment for each
study intersection(s) is as follows:

B/C Preferred

Study Intersection

Ratio Control
Pearl Street at F AN
)
Camino El Estero >-78 \ Y 4
Del Monte Boulevard at 1.55 l.\_
English Avenue ) \ ¥ 4
Munras Ave./Abrego St. at NA-R I_.\
El Dorado Street \ Y 4
East .Franklln Street at 219 I_.\
Camino El Estero \ Y 4

Kittelson & Associates, Inc.

Sacramento, California
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SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the
B/C ratio. The performance measures used to
calculate the benefits of a roundabout compared to a
stop or traffic signal are:

* Safety Benefit (of a roundabout)
* Delay Reduction Benefit (of a roundabout)
* Emission Reduction Benefit (of a roundabout)

Performance measures used to calculate the costs of a
roundabout compared to a stop or traffic signal are:

° Operations and Maintenance Cost (added costs
of a roundabout)

* Initial Capital Cost (added costs of a
roundabout)

The summation of the performance measure benefits
and performance measure costs are illustrated below
for each intersection:

Life Cycle Benefits & Costs (Thousands)

$(2,000) $-

MCY_01 ™
MCY_02 ?
MCY_03 ]

MCY_04 r

@ Total Benefits

$2,000 $4,000 $6,000 $8,000

@ Total Costs

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Following the performance
measure overview is a table summarizing the
preferred form of intersection control based solely on
the results of individual performance measure.

NOTE: Traffic demand for the Del Monte Boulevard at
English Avenue intersection significantly exceeds
capacity for both signal and roundabout alternatives
during the existing and future PM peak design year
periods.  The operational effects of such over-
saturated traffic flow conditions cannot be confidently
forecast without the application of micro-simulation.
Hence, all results for the Del Monte Boulevard at
English Avenue intersection should be viewed as
“hypothetical” pending a more robust analysis that is
beyond the scope of this study.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Safety Cost (Thousands)

S- $1,000 $2,000 $3,000 $4,000
MCY_01 |
MCY_02 1 |
MCY_03 1
MCY_04 1
[ Traffic Signal [@ Roundabout

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred

Study Intersection Control

Pearl Street at
Camino El Estero

Del Monte Boulevard at
English Avenue

Munras Avenue / Abrego Street at
El Dorado Street

East Franklin Street at
Camino El Estero

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection

Kittelson & Associates, Inc.

Sacramento, California
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during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Thousands)

$- $20,000 $40,000 $60,000
MCY_01
MCY_03 fl
MCY_04 1
[ Traffic Signal @ Roundabout

The magnitude of delay cost for MCY_02 in the above
bar chart is disproportionate to the other three
intersections in the study. The bar chart below sets
the maximum delay cost to $3,000,000 to better
illustrate the relationship of delay costs for
intersections MCY_01, MCY_03, and MCY_04.

Delay Cost (Thousands)

S- $1,000 $2,000 $3,000

Mcy_o1 [

MCY_02

My_03 [ ——
McY_o4 0

[ Traffic Signal

[@ Roundabout

Based solely on lowest expected person hours of
delay, the preferred intersection control type for each
study intersection is as follows:

Delay Preferred
Study Intersection Control
Pearl Street at N
Camino El Estero \.l
Del Monte Boulevard at PAY
English Avenue \'l
Munras Avenue / Abrego Street at l‘.\
El Dorado Street \ Y 4
East Franklin Street at N
R ()
Camino El Estero \ Y 4

Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection

during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Thousands)

S- $500 $1,000

Mcy_o1
Mcy_03

Mcy_o4 [

[ Traffic Signal @ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Emissions Preferred
Study Intersection Control
Pearl Street at y A Y

) ®
Camino El Estero \ Y 4
Del Monte Boulevard at I.\_
English Avenue \ Y 4

Munras Avenue / Abrego Street at
El Dorado Street

East Franklin Street at
Camino El Estero

(¢ JlO»

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Kittelson & Associates, Inc.

Sacramento, California
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Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement
rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

$- $100 $200 $300
MCY_01
MCY_02 1
MCY_03 1
MCY_04 1
[ Traffic Signal [@ Roundabout

Based solely on lowest expected annual operations
and maintenance costs, the preferred intersection
control type for each study intersection is as follows:

Preferred
Control

Operations and Maintenance
Study Intersection

Pearl Street at
Camino El Estero

Del Monte Boulevard at
English Avenue

Munras Avenue / Abrego Street at
El Dorado Street

East Franklin Street at
Camino El Estero

PRI

Initial Capital Costs

The initial capital costs performance measure
estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Initial Capital Costs (Thousands)

$- $2,000 $4,000 $6,000
Mcy_o1
Mcy_02 -]:_
MCY_03 E-
MCY_04 1
[ Traffic Signal [@ Roundabout

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

Initial Capital Cost

Preferred
Study Intersection

Control

Pearl Street at
Camino El Estero

Del Monte Boulevard at
English Avenue

Munras Avenue / Abrego Street at
El Dorado Street

East Franklin Street at
Camino El Estero

ol ceffed e

Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Study Intersection

Safety

Pearl Street at
Camino El Estero

Delay

Ops. & Emission B/C

Maint.

Capital
Cost

Del Monte Boulevard at
English Avenue

Munras Avenue / Abrego Street at
El Dorado Street

East Franklin Street at
Camino El Estero

SRR
PRI
PRI

QL

0000
PRI

Kittelson & Associates, Inc.

Sacramento, California
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COST EFFECTIVENESS TO REDUCE
POLLUTANT EMISSIONS (AB 2766 GRANT)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and the City
of Monterey.

AB 2766 Cost Effectiveness (Thousands)

$- $10 $20 $30 $40
Mcy_o1 |
MCY_02 -:.
MCY_03 -:-
MCY_04 1
@ Traffic Signal [@ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

Page 6- 5
AB 2766 Cost Effectiveness Preferred
Study Intersection Control
Pearl Street at ’_‘.\
Camino El Estero \ Y 4
Del Monte Boulevard at l.\
English Avenue \ ¥ 4
Munras Avenue / Abrego Street at I.\
El Dorado Street \ Y 4
East Franklin Street at @
Camino El Estero

NOTE: Only the alternative with the lowest cost
effectiveness score is reported. Both alternatives may
be cost effective to reduce pollutant emissions.

Kittelson & Associates, Inc.

Sacramento, California
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PEARL STREET AT CAMINO EL
ESTERO

1
B/C Ratio
5.78
0 S
Result:
Based on the Life Cycle Benefit Cost Roundabout
ratio

The Benefit Cost (B/C) ratio for Pearl Street at Camino
El Estero is 5.78. Based on the B/C ratio, the form of
intersection control with the greatest potential return
on investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is not sensitive
to estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type is unlikely to change with
further refinement of the project costs as proposed
improvements progress through detailed planning and
design. The B/C ratio would reduce to 1.00 if initial
capital costs for the construction of the roundabout
exceed $1,500,000.

Noteworthy performance measures driving the B/C
ratio are safety and operations and maintenance. The

Summary of Existing Conditions

Corridor Context

estimated safety costs of the signal are 2 times higher
than that of the roundabout. The estimated
operations and maintenance costs of the signal are 2.5
times higher than that of the roundabout. The total
life cycle benefits of the roundabout are estimated at
$729,000 when compared to a traffic signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic and will provide
superior operations compared to the existing stop
control or signal control alternative. The existing stop
control, or no project alternative, will continue to
provide adequate capacity in terms of delay. The
signal control alternative will provide similar
operations as the existing stop control alternative.
However, vehicle queuing may affect operations at
Anthony Street as travel demand increases. There
may be other considerations, constraints, and project
factors identified in future design evaluations that
could affect the feasibility and prioritization of a
specific configuration.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
Ratio.

Refer to the Intersection Cost Comparison for
intersection Number MCY-01 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints

Multimodal Transportation

Active Transportation Links

Intersection Roadway Transit
. N . Bi
Cro.ss Funf:t.lon.al Speed Regional Context Service Peleestn:-fn icycle
Section Classification (mph) Considerations Routes
Serves residential, Service
Pearl Zlane commercial/ rovided b
undivided . P v Sidewalks and Class Il
Street A business, Monterey- )
. with on Local 25 . R crosswalks bike
(City of institutional, & Salinas )
M street ional land T it Li provided Lanes
Pearl Street onterey) parking lrjtizrseatlona an 1:‘a2‘5|5t6 ines
at Camino El - -
Serves residential, .
Estero . Service
CaminoEl | 2'2n€ commercial/ rovided b
Estero undivided business, l?/lontere _y Sidewalks and Class Il
. with on Local 25 institutional, R 4 crosswalks bike
(City of X Salinas .
street tourism, & o provided Lanes
Monterey) ) . Transit Line
parking recreational land 56
uses

Kittelson & Associates, Inc.

Sacramento, California
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identified at the study location.

Pearl Street at Camino El Estero is an all-way stop
controlled intersection.

Parcels west of Camino El Estero are developed with
structures located at or near the existing back of
sidewalk. Parcels east of Camino El Estero are open
space and part of El Estero Park. The existing
intersection is within City of Monterey right of way.

Existing design constraints at the study intersection
include (see map for locations):

1. El Estero Presbyterian Church — fatal flaw
2. El Estero water basin

3. Pearl Street Bridge — fatal flaw

4. Office complex

5. Driveways

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project
location with existing design constraints is provided
below.

PLANNED IMPROVEMENTS

The Pearl Street at Camino El Estero intersection is
located within the City of Monterey Downtown
Specific Plan.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop

Proposed Signal @
Proposed Roundabout e

Design Year Traffic

Traffic data for 2015 PM peak hour volumes was
provided by the City. 2040 PM peak hour volumes
were calculated for a total growth of 5% for all
movements. AM peak hour volumes were not
provided.

Stop Control (Existing)

With stop control, demand is adequately served for
the PM peak period under existing and future design
years.

Signal Control

With proposed signal control, the number of approach
and departure lanes will remain the same as existing.
Vehicle demand will be adequately served for the PM
peak period under existing and future design years.

= Py

-y

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve existing intersection operations and provide
superior operations compared to the proposed signal
alternative. Vehicle demand will be adequately served
for the PM peak period under existing and future
design years.

The proposed single lane roundabout may require a
mountable central island and splitter islands to
accommodate design vehicles given the design
constraints at the intersection.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)

0 10 20 30 40 50 60 70 &0

AM

PM

M Existing M New Traffic Signal @ New Roundabout

NOTE: AM data was not provided.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30

. ——

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to

the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the table below. Intersection
control alternatives with a cost effectiveness to reduce
pollutant emissions of $20,000 or less are identified

Performance Measure Summary Preferred
Performance Measure Control
Benefits
F ALY
Safet @
Y \ Y4
F
Delay \':
. F ALY
Emission O
L ¥ 4
Costs

Operations and Maintenance

@&

Initial Capital Cost

Return on Investment

F ALY
i i L@
Life Cycle B/C Ratio \/
AB 2766 Cost Effectiveness
. F A
Cost effectiveness < $20,000 O
2 \ ¥ 4

RECOMMENDATIONS FOR FURTHER
STUDY

The following recommendations for further study will
likely have the greatest effect on the B/C Ratio and the
potential return on investment:

= AM peak hour traffic data.

= Forecast design year traffic volumes at the study
intersection.

= Preliminary engineering, topographic survey of
bridge and northwest quadrant, and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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CITTElI SO N Wy — IN A
K TELSON & ASSOC ATES, INC

TRANSPORTATION ENGINEERING/PLANNIN

G

TAMC Regional ICE Study
Intersection Number MCY-01

Intersection Cost Comparison

01/16

Pearl Street at Camino El Estero

Monterey, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.16 $ 23612} $ 368,871 0.36 $ 52472} $ 819,714
Predicted PDO Crashes 0.64 $ 6486} $ 101,319 0.72 $ 73451 $ 114,740
Subtotal - Safety Costs - $ 30,098 | $ 470,191 - $ 59816 | $ 934,454
DELAY
Delay to Persons in Vehicles (hours) 745 $ 8,183 $ 212,747 1628 $ 17,973 | $ 467,288
Subtotal - Delay Costs - $ 81831 $ 212,747 - $ 17973 $ 467,288
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 1,333 20,829
Cost of Pow er for Signal - $ 4,255 66,472
Cost of lllumination 6 $ 8731 $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 4,000 62,488
Cost of Pavement Rehabilitation $ 21,166 $ 30,900
Subtotal - Operations and Maintenance Costs - $ 2873 % 66,043 - $ 10,170} $ 189,778
EMISSIONS
Tons of ROG 013 $ 122 $ 1,907 0.18 i $ 171 $2,670
Tons of NOX 037 $ 4807 $ 75,100 041 $ 5,305 $82,869
Tons of PM10 0.0064; $ 641 | $ 10,007 0.0077 | $ 769 $12,009
Subtotal - Emissions Costs $ 5570 $ 87,014 $ 6,244+ $ 97,548
INITIAL CAPITAL COSTS
Construction Cost $ 758,775 $ 548,800
Construction Cost - Structures $ - $ -
Capital Support $ 145,000 $ 105,000
Right-of-Way $ - $ -
Subtotal - Initial Capital Costs $ 903,775 $ 653,800
NET PRESENT VALUE $ 1,652,755 $ 2,245,321

BENEFITS - Roundabout compared to Traffic Signal

LIFE CYCLE BENEFIT/COST ANALYSIS

AIR QUALITY ANALYSIS
AIRQUALITY

Safety Benefit of Roundabout $464,264
Delay Reduction Benefit of Roundabout $254,541
Emission Reduction Benefit of Roundabout $10,533
Total Benefits $729,338
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$123,736
Added Capital Costs of a Roundabout $249,975
Total Costs $126,239

B/C Preferred: Roundabout Alternative

Roundabout (vs. existing)

LIFE CYCLE (25 YEAR)
BENEAT/COST RATIO

5.78

Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 499 316
Cost Per Pound Per Life $46.07 $72.67
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $3,686) $5,813

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

Roundabout Alternative

Note: Intersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary ‘

EXISTING INTERSECTION
1N Camino 1 Ester STOP
Summary of Operations
AM PM
i Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
. — 2015 - - - C 152 | 108 (SBT)
& o | E= 3
s i\ 3 2040 - - - C 16.6 128 (SBT)
! F NOTES:
1.  AM data was not provided.
ALTERNATIVE 1
1N Camino €1 Estaro SIGNAL @
Summary of Operations
" AM PM
L
1 Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
. — ; Year (s) (ft) (s) (ft)
H g
g = .H p [[—= 8 2015 - - - B 17.6 141 (SBT)
1 i 1 &
= 2040 - - - B 17.6 169 (SBT)
Ak
" NOTES:
1.  AM data was not provided.
1.« Camino £1 Estero ALTERNATIVE 2 ’.\
ROUNDABOUT \ ,
Summary of Operations
+ AM PM
Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
i Year (s) (ft) (s) (ft)
—_,__<u..“>—-—— 2015 - - - 7.8 89 (sB)
: = : 2040 - - - A 8.3 101 (SB)
u
NOTES:
1.  AM data was not provided.
Camino El Estero

Kittelson & Associates, Inc.

Sacramento, California
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DEL MONTE BOULEVARD AT CAPITAL COST SENSITIVITY
ENGLISH AVENUE The B/C ratio for this study intersection may be

sensitive to estimated capital costs. Based on the B/C
] ratio’s sensitivity to estimated capital costs, the
Capital Cost ) . i
Sensitivity 1 preferred intersection control may change with
vac Ratio further refinement of the project cgsts as prf)posed
improvements progress through detailed planning and
design. The B/C ratio would reduce to 1.00 if initial
1.55 capital costs for the construction of the roundabout
exceed $7,000,000.

Safety is a notable performance metric driving the B/C

0 Ratio. The estimated safety costs of the signal are 2.5
times higher than that of the roundabout. The total

Result: life cycle benefits of the roundabout are estimated at
Buced on th'eufe Cycle Benefit Cost Roundabout $7,05Q,OOO when cor.np.ared to a traff!c signal. The
ratio total life cycle benefit includes an estimated $7,300

reduction in annual operations and maintenance costs
NOTE: Traffic demand for the Del Monte Boulevard when compared to a traffic signal.

at English Avenue intersection significantly exceeds
capacity for both signal and roundabout alternatives
during the existing and future PM peak design year
periods. The operational effects of such over-
saturated traffic flow conditions cannot be
confidently forecast without the application of micro-
simulation. Hence, all results for the Del Monte
Boulevard at English Avenue intersection should be
viewed as “hypothetical” pending a more robust The intersection evaluation was based on traffic
analysis that is beyond the scope of this study. operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C

Operationally, neither the roundabout nor the signal is
a viable alternative to serve traffic demand during the
PM peak design year periods given the project
constraints. There may be other considerations,
constraints, and project factors identified in future
design evaluations that could affect the feasibility and
prioritization of a specific configuration.

The Benefit Cost (B/C) ratio for Del Monte Boulevard Ratio.

at English Avenue is 1.55. Based on the B/C ratio, the Refer to the Intersection Cost Comparison for

form of intersection control with the greatest intersection Number MCY-02 on the following pages

potential return on investment is a roundabout. for a complete summary of the Life Cycle Benefit/Cost
Analysis.

Summary of Existing Conditions

Multimodal Transportation
Corridor Context

. Active Transportation Links
Intersection GELIVEW

Cross Functional Speed Transit Service

Section Classification  (mph)

Pedestrian Bicycle

Regional Context ) )
e Considerations Routes

Serves commercial/ | Service provided | gqowalk along
business, tourism, by Monterey- south side and .
Del Monte & recreational land | Salinas Transit multiuse path Mu:luse
Boulevard 4-lane Regional 20 uses Lines 10, 12, 20, on north side of zatthon
(City of divided eglona 55, 56, 74, 75, street .o
Monterey) Provides on/off 76,and 78 side of
Del Monte access to Stops at Crosswalk on street
Boulevard southbound SR 1 intersection east leg
at English Serves commercial/
Avenue business, tourism, Sidewalks
English & recreational land | o transit
Avenue 2-lane Regional 30 uses services No crosswalk. Class Il
(City of undivided . . No pedestrian
Provides on/off provided .
Monterey) access to crossing
northbound SR 1 permitted

Kittelson & Associates, Inc. Sacramento, California
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EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Del Monte Boulevard at English Avenue is controlled
by a traffic signal.

The southeast parcel is developed with a commercial
structure located at or near the back of existing
sidewalk. Parcels north of Del Monte Boulevard are
used for Caltrans/freeway overhead structures and a
multi-use path. The southwest parcel is undeveloped.

Freeway bridge columns are located just north of the
northerly Del Monte Boulevard curb line. Freeway
abutments and retaining structure are located just
south of the southerly Del Monte Boulevard sidewalk.
The combination of freeway bridge columns,
abutments, and retaining walls Constrain the number
of lanes and geometry of Del Monte Boulevard at the
project intersection.

The existing intersection is within City of Monterey
and Caltrans right of way.

Existing design constraints and considerations at the
study intersection include (see map for locations):

=

Peninsula Produce (building and parking lot)
Transit stop

Pedestrian bridge

Freeway column/abutment

Caltrans right of way

SR 1 on-ramp

Monterey State Beach

Laguna Del Rey

Monterey Peninsula Recreational Trail

W e NOUY R WD

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

The 2012 Monterey Peninsula Fixed Guideway Study
prepared by TAMC identifies the trail corridor north of
the intersection as the preferred alignment for a
future light rail or bus rapid transit corridor.

glé‘earth

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.
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INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Signal ( E )

Proposed Road Improvements @

Proposed Roundabout ®
Design Year Traffic

Traffic data for 2007 AM and PM peak hour volumes
was provided by the City. 2015 volumes were
assumed to be the same as 2007 peak hour volumes.
2040 AM and PM peak hour volumes were calculated
using a 1% annual compound growth rate for all
movements.

Signal Control (Existing)

The existing signal control, or no project alternative,
operates as a 3 phase signal with protected left turn
phasing and a free right turn along Del Monte
Boulevard. Heavy through volumes along with heavy
right turns onto English Avenue cause significant delay
along Del Monte Boulevard.

Additional lanes on Del Monte Boulevard are required
to increase intersection capacity. The existing freeway
columns and abutments were considered a fatal flaw
constraint for this study. Therefore, a proposed signal
alternative to increase intersection capacity was not
evaluated.

Roundabout Control

With roundabout control, a multi lane roundabout
with two approach and departure lanes on Del Monte
Boulevard was evaluated. In coordination with the City
of Monterey, the preferred treatment for English
Avenue was to provide pedestrian access with single
lane crossings between pedestrian refuges.

Similar to the signal control alternative, additional
lanes on Del Monte Boulevard are required to increase
intersection capacity. The existing freeway columns
and abutments were considered a fatal flaw constraint
for this study. Therefore, a proposed roundabout
alternative with additional lanes was not evaluated.

Crossings will be improved and midway refuge areas
can also be provided. Bike lanes and multipurpose
paths at the intersections can be maintained with a
two lane roundabout. Transit stops at the intersection

including the transit pay can be maintained with a two
lane roundabout.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

PM I I I I I I I ]

M Existing M New Traffic Signal @ New Roundabout

NOTE: Intersection delay is limited to 80 seconds in
the chart above. 80 seconds is equivalent to a Level of
Service F (LOS F) for signal control.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
10 20 30

PM

0
[
[

@ Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Kittelson & Associates, Inc.

Sacramento, California
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Performance Measure Summary Preferred
Performance Measure Control
Benefits

Safety <0>

Delay @

Emission ’.\.

ALY 4

Costs

Operations and Maintenance

Initial Capital Cost

Q&

Return on Investment

Life Cycle B/C Ratio (‘}
AB 2766 Cost Effectiveness
Cost effectiveness < $20,000 {o)

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Current intersection traffic counts.

= Forecast design year traffic volumes at the study
intersection.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Cost Comparison

Del Monte Boulevard at English Avenue

Monterey, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/Injury Crashes 0.36 $ 52540 | $ 820,781 1.23 $ 181,172 | $ 2,830,279
Predicted PDO Crashes 3.08 $ 31453 1 $ 491,362 3.02 $ 30,801 | $ 481,180
Subtotal - Safety Costs - $ 83,993 | $ 1,312,143 - $ 211,973 | $ 3,311,459
DELAY
Delay to Persons in Vehicles (hours) 195555 $2,004,489 | $52,116,703 201437 $ 2,196,893 | $57,119,227
Subtotal - Delay Costs - $2,004,489 | $52,116,703 - $ 2,196,893 | $57,119,227
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 1,333 20,829
Cost of Pow er for Signal - $ 4,255 66,472
Cost of lllumination 6 $ 873 | $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2,000 | $ 31,244
Cost of Signal Maintenance - $ 4,000 62,488
Cost of Pavement Rehabilitation $ 44,611 $ 48,700
Subtotal - Operations and Maintenance Costs - $ 2873 1% 89,487 - $ 10,170 | $ 207,578
EMISSIONS
Tons of ROG 217 1 $ 2,064 | $ 32,246 2331 % 2,217 $34,635
Tons of NOX 322 $ 41525 % 648,700 338 $ 43,601 $681,135
Tons of PM10 0.0885{ $ 8,826 | $ 137,874 0.0966 | $ 9,628 $150,408
Subtotal - Emissions Costs $ 52414 1 $ 818,820 $ 55446 | $ 866,177
INITIAL CAPITAL COSTS
Construction Cost $ 2,099,125 $ 300,000
Construction Cost - Structures $ - $ -
Capital Support $ 1,050,000 $ 70,000
Right-of-Way $ 1,875,000 $ -
Subtotal - Initial Capital Costs $ 5,024,125 $ 370,000
NET PRESENT VALUE $58,542,458 $61,008,264

BENEFITS - Roundabout compared to Traffic Signal

LIFE CYCLE BENEFIT/COST ANALYSIS

Safety Benefit of Roundabout $1,999,317
Delay Reduction Benefit of Roundabout $5,002,524
Emission Reduction Benefit of Roundabout $47,358
Total Benefits $7,049,198
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$118,090
Added Capital Costs of a Roundabout $4,654,125
Total Costs $4,536,035

LIFE CYCLE (25 YEAR)
BENEFT/COST RATIO

1.55

B/C Preferred: Roundabout Alternative

AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (lb/year) 660 N/A - Same as existing

Cost Per Pound Per Life $34.81 N/A - Same as existing
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $2,785 N/A - Same as existing

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

Existing Signal
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Intersection Control Alternative Summary

EXISTING INTERSECTION

SIGNAL
Summary of Operations
AM PM
1”;— - - - - == - |7: - - - - —{ Design LOS | Delay | 95% Queue LOS Delay | 95% Queue
= Year (s) (ft) (s) (ft)
. £ "\_- 3 2007 D 37.8 #862 (WBT) F 359.6 #1688
I (EBT)
0 2040 D 48.9 #1534 F 304.2 #2651
"] (WBT) (EBT)
NOTES:
1.  WB queues on Del Monte Avenue will exceed available storage

English Avenue

during all scenarios and affect operations at Roberts Avenue.

2. EBqueues on Del Monte Avenue will exceed available storage
during all scenarios and affect operations at Hannon Avenue.

3. NB queues on English Avenue will exceed available storage during
both 2040 peak hour and affect operations at Encina Avenue

ALTERNATIVE 1
A

ROUNDABOUT ®
A\ ¥ 4

Summary of Operations
AM PM
Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2007 B 12.9 341 (WB) F 223.8 5110 (NB)
2040 F 67.5 2621.3 F 383.7 7402 (NB)
(wB)

NOTES:

1. WB queues on Del Monte Avenue will exceed available storage
during all scenarios and affect operations at Roberts Avenue.

2.  EBqueues on Del Monte Avenue will exceed available storage
during all scenarios and affect operations at Hannon Avenue.

3. NBqueues on English Avenue will exceed available storage during
2015 p.m. peak hour and both 2040 peak hours and affect
operations at Encina Avenue

Kittelson & Associates, Inc. Sacramento, California
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MUNRAS AVENUE / ABREGO
STREET AT EL DORADO STREET

1
B/C Ratio
NA-R
D = —_—;_A
Result:
Based on the Life Cycle Benefit Cost Roundabout
ratio

The Benefit Cost (B/C) ratio for Munras Avenue /
Abrego Street at El Dorado Street is NA-R. Based on
the B/C ratio, the form of intersection control with the

greatest potential return on investment is a
Roundabout.
CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is not sensitive
to estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type is unlikely to change with
further refinement of the project costs as proposed
improvements progress through detailed planning and

Summary of Existing Conditions

Corridor Context

Intersection Roadway
Functional

Classification

Cross
Section

Speed
(mph)

design. The B/C ratio would reduce to 1.00 if initial
capital costs for the construction of the roundabout
exceed $3,800,000.

Noteworthy performance measures driving the B/C
ratio are safety and delay. The estimated safety costs
of the signal are 2 times higher than the estimated
safety costs of the roundabout. The estimated delay
costs of the signal are 3 times higher than the
estimated safety costs of the roundabout.The total life
cycle benefits of the roundabout are estimated at
$2,430,000 when compared to a traffic signal. The
total life cycle benefit includes an estimated $7,200 in
reduced operations and maintenance costs when
compared to a traffic signal.

Operationally, the roundabout configuration is a
superior alternative to serve forecast traffic. The
proposed traffic signal improvements will improve
pedestrian access at the intersection and reduce
crosswalk lengths.  Traffic signal operations will
perform at a similar level as the existing intersection.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Number MCY-03 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

Multimodal Transportation

Active Transportation Links

Transit Service Pedestrian

Considerations

Regional
Context

Bicycle
Routes

Service provided
Munras 4-lane Serves by Monterey- No bike
Avenue/ undivided commercial/ Salinas Transit Sidewalk on lanes
Abrego with-on Local 0 business & Lines 2, 18,19, 22, | westerly side provided
Street street . 24,69,91, & 94 Crosswalk on all | Trail
) . recreational
(City of parking land uses legs through
Monterey) (west side) Stop at park
intersection
Munras
Avenue / M 2-lane s
Abrego unras undivided erves . ) Sidewalks and No bike
Street at El Avenue with on- Local 25 commercial/ No transit services crosswalks lanes
(City of business land provided . .
Dorado Monterey) street uses provided provided
Street parking
Serves
2-lane residential,
El Dorado undivided commercial/ . . Sidewalks and No bike
Street . R No transit services
. with on Local 25 business, R crosswalks lanes
(City of o provided . .
street institutional, provided provided
Monterey) ) ;
parking & recreational
land uses

Kittelson & Associates, Inc.

Sacramento, California
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EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Munras Avenue / Abrego Street at El Dorado Street
intersection is controlled by a traffic signal.

All parcels, except along the easterly leg of El Dorado
Street, are developed at the study intersection. The
two northwesterly parcels have a commercial
structure at the back of the existing sidewalk. The
existing intersection is within City of Monterey right of
way.

Existing design constraints and considerations
identified by the City at the study intersection include
(see map for locations):

1. Intersection with five legs

2. Vertical profile of easterly leg (El Dorado
Street)

Monterey State Historic Park

Multi-use path

Restricted open space

Jack in the Box (two driveways)

Transit stop

© Nk Ww

Monterey Cork ‘n’ Bottle Liquors (fatal flaw is
disturbed)

9. Office Complex (fatal flaw is disturbed)
10. The El Dorado Inn (two driveways)

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project
location with existing design constraints is provided
below.

PLANNED IMPROVEMENTS

No planned improvements were identified.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend
Existing Traffic Signal

Proposed Signal Modification @

Proposed Roundabout

Design Year Traffic

Traffic data for 2015 AM / PM peak hour volumes was
provided by the City. 2040 peak hour volumes were
calculated using a 1% annual compound growth rate
for all movements.

P
G@‘gglé'ear }

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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Signal Control

With signal control, demand is adequately served for
AM and PM peak hours under existing and future
design year conditions. However, PM peak hour is
estimated to be near capacity for existing and future
design year conditions.

Proposed modifications to the intersection will require
relocation, and likely new, signal equipment to
construct improved pedestrian facilities. Proposed
pedestrian improvements will reduce pedestrian
crossing lengths and shift the northerly crosswalk
closer to El Dorado Street and away from the Jack in
the Box driveway.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to perform below capacity for
both peak hours under future design year conditions.

The proposed single lane roundabout is expected to
calm traffic and reduce pedestrian crossing lengths at
the intersection.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

M Existing M New Traffic Signal @ New Roundabout

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

==

M Existing @ New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety Q
Delay O
Emission o
Costs

C)

Operations and Maintenance

Initial Capital Cost @

Return on Investment

Life Cycle B/C Ratio o

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000 ®

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Forecast design year traffic volumes at the study
intersection.

= Lane reductions on Munras Avenue / Abrego Street.

= Access to Jack in the Box.

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Cost Comparison

Munras Avenue / Abrego Street at El Dorado Street
Monterey, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/Injury Crashes 0.25 $ 36,3721 $ 568,212 0.55 $ 80,827 $ 1,262,693
Predicted PDO Crashes 0.98 $ 10,038 { $ 156,822 1.12 $ 11,379+ $ 177,759
Subtotal - Safety Costs - $ 46,411 | $ 725,033 - $ 92,206 | $ 1,440,452
DELAY
Delay to Persons in Vehicles (hours) 2051 $ 21,282 { $ 553,332 8098 $ 86,455 | $ 2,247,830
Subtotal - Delay Costs - $ 21,282 { $ 553,332 - $ 86,455 | $ 2,247,830
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 1,333 20,829
Cost of Pow er for Signal - $ 4,255 66,472
Cost of llumination 6 $ 8731 % 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2,000 | $ 31,244
Cost of Signal Maintenance - $ 4,000 62,488
Cost of Pavement Rehabilitation $ 24,889 $ 34,933
Subtotal - Operations and Maintenance Costs - $ 28731 % 69,766 - $ 10,170 : $ 193,811
EMISSIONS
Tons of ROG 020 | $ 193 $ 3,008 028 $ 265 $4,136
Tons of NOX 068 | $ 8,824 { $ 137,848 076 | $ 9,804 $153,165
Tons of PM10 0.0076} $ 758 { $ 11,838 0.0127 | $ 1,263 $19,729
Subtotal - Emissions Costs $ 9,774 1 $ 152,694 $ 11,332+ $ 177,030
INITIAL CAPITAL COSTS
Construction Cost $ 1,065,155 $ 1,000,000
Construction Cost - Structures $ - $ -
Capital Support $ 203,000 $ 250,000
Right-of-Way $ 8,000 $ -
Subtotal - Initial Capital Costs $ 1,276,155 $ 1,250,000
NET PRESENT VALUE $ 2,624,286 $ 5,132,093

LIFE CYCLE BENEFIT/COST ANALYSIS

BENEFITS - Roundabout compared to Traffic Signal

Safety Benefit of Roundabout $715,418

Delay Reduction Benefit of Roundabout $1,694,498 LIFE CYCLE (25 YEAR)

Emission Reduction Benefit of Roundabout $24,336 BENEHT/COST RATIO
Total Benefits $2,434,252

COSTS - Roundabout compared to Traffic Signal

Added O&M Costs of a Roundabout -$124,045 N / A

Added Capital Costs of a Roundabout $26,155
Total Costs -$97,890
Roundabout Preferred
B/C Preferred: Roundabout Alternative Cost of Roundabout is less than cost of Traffic Signal, and
Roundabout offers benefits compared to Traffic Signal.
AIR QUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)
Annual Emission Reduction (lb/year) 314 N/A - same as existing
Cost Per Pound Per Life $73.12 N/A - same as existing
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $5,850 N/A - same as existing

Kittelson & Associates, Inc. Sacramento, California
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Intersection Improvement Alternatives ‘

3

Roundabout Alternative

Note: Intersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary

1N

Abrego Street

s
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Munras Avenue

El Dorado Street

EXISTING INTERSECTION

SIGNAL
Summary of Operations
AM PM
LOS | Delay 95% LOS Delay | 95% Queue
Design (s) Queue (s) (ft)
Year (ft)
2015 33.1 134 (EBL) 36.2 211 (NBT)
2040 30.1 148 (EBL) 40.1 #248 (SEL)
NOTES:
1.  EBL queues will exceed capacity during all scenarios.

2.

WBL queues will exceed capacity during the 2015 and 2040 p.m.
peak hours.

Abrego Street

ALTERNATIVE 1

ROUNDABOUT <¢>
e~°°$
Summary of Operations
4 AM PM
¥ v "‘ LOS | Delay 95% LOS | Delay | 95% Queue
§ i o ) ; Design (s) Queue (s) (ft)
—————————ql( ¥ P BE——¢ Year (ft)
% @ 2015 A 5.6 40 (SB) 8.2 91 (NB)
2040 A 6.9 59 (SB) C 12.8 207 (NB)
H
NOTES:

Munras Avenue

Kittelson & Associates, Inc.

Sacramento, California
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EAST FRANKLIN STREET AT
CAMINO EL ESTERO

Capital Cost
Sensitivity 1
B/C Ratio
S| 219
D ’—’—...._-——h
Result:

Roundabout

Based on the Life Cycle Benefit Cost
ratio

The Benefit Cost (B/C) ratio for East Franklin Street at
Camino El Estero is 2.19. Based on the B/C ratio, the
form of intersection control with the greatest
potential return on investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type may change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design.

The estimated safety costs of the signal are 2 times
higher than that of the roundabout.The total life cycle

benefits of the roundabout are estimated at $891,000.
The total life cycle benefit includes an estimated
$7,200 reduction in annual operations and
maintenance costs when compared to a traffic signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic and will provide
improved operations compared to the existing stop
control or signal control alternative. The existing stop
control, or no project alternative, will continue to
provide adequate capacity in terms of delay. The
signal control alternative will provide improved
operations compared to the existing stop control
alternative. There may be other considerations,
constraints, and project factors identified in future
design evaluations that could affect the feasibility and
prioritization of a specific configuration.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
Ratio.

Refer to the Intersection Cost Comparison for
intersection Number MCY-04 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Summary of Existing Conditions

Corridor Context

Multimodal Transportation

Active Transportation Links

Intersection Roadway Transit
. . N . Bi
Cross Section Funf:t‘lon.al Speed Regional Service Pec.:lestrla.m icycle
Classification (mph) Context Considerations Routes
Serves Service
0 t | idential ided b
East .ne way east leg residen @, provided by Sidewalks
. with on street commercial/ Monterey- . .
Franklin . . R provided No bike
parking business, Salinas
Road Local 25 e o Crosswalks lanes
(City of institutional, Transit Line (safe routes to rovided
East Y West Leg: tourism, & 10, 20, 55, 56, P
as Monterey) Bri tional 74,75, 76, & schools)
Franklin riveway recreationa , 75,76,
land uses 78
Road at -
. Serves Service
Camino El South Leg: residential provided by
Estero . 3-lane undivided L Sidewalks
Camino El X commercial/ Monterey- . .
with on street R R provided No bike
Estero . business, Salinas
. parking Local 25 L o Crosswalks lanes
(City of institutional, Transit Line (safe routes to rovided
Monterey) tourism, & 10, 20, 55, 56, P
North Leg: . schools)
L recreational 74,75,76, &
4-lane undivided
land uses 78

Kittelson & Associates, Inc.

Sacramento, California
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East Franklin Street at Camino El Estero is controlled
by stop signs on all approaches.

Parcels in the immediate vicinity of the project are
developed. A structure is located within 100 feet of
the intersection in the northeast, southeast, and
southwest quadrants.

Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Potential right of way constraint (structure)

2. Monterey County Visitors Center and El
Estero Park

3. Trinity Christian High School

4. Utility pole (potential fatal flaw if disturbed)

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

The Pearl Street at Camino El Estero intersection is
located within the City of Monterey Downtown
Specific Plan.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop \'D

Proposed Signal @

Proposed Roundabout
Design Year Traffic

Traffic data for 2015 PM peak hour volumes was
provided by the City. 2040 AM peak hour volumes
were calculated for a total growth of 5% for all
movements. AM peak hour volumes were not
provided.

Stop Control (Existing)

With stop control, demand is adequately served for
the PM peak period under existing and future design
years.

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California



Transportation Agency for Monterey County (TAMC)
Regional Intersection Control Evaluation

East Franklin Street at Camino El Estero
Page 6- 27

Signal Control

With proposed signal control, the number of approach
and departure lanes will remain the same as existing.
Vehicle demand will be adequately served for the PM
peak period under existing and future design years.

Crossing at the intersection can be maintained and
pedestrian phasing will be provided. Bike lanes and
transit stops are not provided at the intersection
therefore a signal alternative will not impact either
facility.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
provide less delay than the signal alternative and will
improve existing intersection operations. Vehicle
demand will be adequately served for the PM peak
period under existing and future design years.

The proposed single lane roundabout may require a
mountable central island and splitter islands to
accommodate design vehicles given the design
constraints at the intersection.

Crossing distances will be significantly reduced with
the one lane roundabout and midway refuge areas can
also be provided. Bike lanes and transit stops are not
provided at the intersection therefore a one lane
roundabout will not impact either facility.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)

0 10 20 30 40 50 60 70 &0

AM

PM

[ Existing M New Traffic Signal @ New Roundabout

NOTE: AM data was not provided.

The following bar chart illustrates the -calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30

v —

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety ®
Delay ®
Emission o
Costs

Initial Capital Cost

Operations and Maintenance @

Return on Investment

Life Cycle B/C Ratio ®

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000

é

Kittelson & Associates, Inc.

Sacramento, California
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Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

AM peak hour traffic data.

Forecast design year traffic volumes at the study
intersection.

Preliminary engineering, topographic survey of
bridge and northwest quadrant, and additional site
investigations.

Evaluation of protecting utility pole in place at
northwest corner.

Driveway access and parking circulation for
Monterey County Visitors Center and El Estero Park.

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Cost Comparison

TAMC Regional ICE Study
Intersection Number MCY-04

01/16

E Franklin Street at Camino El Estero

Monterey, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.23 $ 34567 | $ 540,011 0.52 $ 76,816 | $ 1,200,025
Predicted PDO Crashes 0.94 $ 9583} % 149,703 1.07 $ 10,871} $ 169,835
Subtotal - Safety Costs - $ 44,150 | $ 689,714 - $ 87,687 | $ 1,369,860
DELAY
Delay to Persons in Vehicles (hours) 1104 $ 12,009 | $ 312,227 1384 $ 14978 | $ 389,415
Subtotal - Delay Costs - $ 12,009 | $ 312,227 - $ 14978 1 $ 389,415
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 8,853
Cost of Pow er for Signal - $ 4,255 66,472
Cost of lllumination 6 $ 8731 $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 4,660 72,799
Cost of Pavement Rehabilitation $ 15,652 $ 38,984
Subtotal - Operations and Maintenance Costs - $ 2873 % 60,528 - $ 10,063 $ 196,196
EMISSIONS
Tons of ROG 0.07  $ 68 | $ 1,063 007 $ 62 $966
Tons of NOX 020 $ 2519; % 39,354 019 $ 2435 $38,043
Tons of PM10 0.0033; $ 324 ¢ $ 5,069 0.0026 | $ 260 $4,055
Subtotal - Emissions Costs $ 2912 $ 45486 $ 27571 $ 43,064
INITIAL CAPITAL COSTS
Construction Cost $ 875,925 $ 599,000
Construction Cost - Structures $ - $ -
Capital Support $ 167,000 $ 102,000
Right-of-Way $ 139,000 $ -
Subtotal - Initial Capital Costs $ 1,181,925 $ 701,000
NET PRESENT VALUE $ 2,244,395 $ 2,656,470

LIFE CYCLE BENEFIT/COST ANALYSIS

BENEFITS - Roundabout compared to Traffic Signal

Safety Benefit of Roundabout $680,145
Delay Reduction Benefit of Roundabout $77,188
Emission Reduction Benefit of Roundabout -$2,422
Total Benefits $754,911
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$135,667
Added Capital Costs of a Roundabout $480,925
Total Costs $345,258

LIFE CYCLE (25 YEAR)
BENEAT/COST RATIO

2.19

B/C Preferred: Roundabout Alternative

AIR QUALITY ANALYSIS

AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 94 121

Cost Per Pound Per Life $245.06 $189.73
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $19,605 $15,178

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

Roundabout Alternative

Note: Intersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California



Transportation Agency for Monterey County (TAMC) East Franklin Street at Camino El Estero

Regional Intersection Control Evaluation Page 6- 31
Intersection Control Alternative Summary
" eamis £l stwro EXISTING INTERSECTION
1 - ALL WAY STOP CONTROL
[
h Summary of Operations
: : AM PM
oo Design LOS | Delay | 95% Queue | LOS | Delay | 95% Queue
. Year (s) (ft) (s) (ft)
z ™~ m 2015 - - - C 17.0 80 (EBL)
] — S | = 3
e 21| 2040 - - - c | 187 | 148(sBT)
I|F NOTES:

) 1.  AM data was not provided.

|
Camino El Estero

I ALTERNATIVE 1
! SIGNAL

i Summary of Operations
W Gl PM
. Design LOS Delay | 95% Queue | LOS | Delay | 95% Queue
5 = u Year (s) (ft) (s) (ft)
‘, | [[—= f 2015 - - - B 10.3 164 (SB)
- 2040 - - - B 10.7 174 (SBT)

J
T
NOTES:

1. AM data was not provided.

|
Camino El Estero

Camino El Estero

1N ALTERNATIVE 2
ROUNDABOUT

Summary of Operations
L AM PM
Design | LOS | Delay | 95% Queue | LOS | Delay | 95% Queue
= ) Year (s) (ft) (s) (ft)
f (5= ﬁ>:— f 2015 - - - A | 84 118 (EB)
H = ‘ E 2040 - - - A 9.2 138 (EB)
F

NOTES:

1. AM data was not provided.

Camino El Estero

Kittelson & Associates, Inc. Sacramento, California
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CITY OF PACIFIC GROVE SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Intersection
Number

PCG-01

Study Intersection

First Street at
Central Avenue

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under City of Pacific
Grove jurisdiction.  Results of the analysis and
preferred traffic control type are presented in
graphical form for quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend
Existing  Proposed
Stop Sign
Traffic Signal (:f t @
P A
Roundabout N/A @)
oundabou Y/

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled
intersection is compared relative to a proposed
roundabout controlled intersection.

B/C =1.00: AB/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by the City of Pacific Grove, a
holistic B/C score was developed based on the net
present value (i.e., life cycle duration using a discount
rate of 4%) for the following five performance
measures:

* Safety Benefit

* Delay Reduction Benefit

° Emission Reduction Benefit

* Operations and Maintenance Costs
* Initial Capital Costs

The resulting B/C ratio and the preferred intersection
control type based on return on investment for each
study intersection(s) is as follows:

Preferred
Ratio Control

First Street at
Central Avenue 0.95

Study Intersection B/C

SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the
B/C ratio. The performance measures used to
calculate the benefits of a roundabout compared to a
stop or traffic signal are:

* Safety Benefit (of a roundabout)
* Delay Reduction Benefit (of a roundabout)
* Emission Reduction Benefit (of a roundabout)

Kittelson & Associates, Inc.

Sacramento, California
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Performance measures used to calculate the costs of a Safety Cost (Thousands)
roundabout compared to a stop or traffic signal are: s $200  $400  $600  $800  $1,000
* Operations and Maintenance Cost (added costs PCG_01 ;#;:
of a roundabout
) @ Stop @ Roundabout

* Initial Capital Cost (added costs of a
roundabout)

The summation of the performance measure benefits
and performance measure costs are illustrated below
for each intersection:

Life Cycle Benefits & Costs (Thousands)

S- $200 $400 $600 $800

@ Total Benefits @ Total Costs

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Following the performance
measure overview is a table summarizing the
preferred form of intersection control based solely on
the results of individual performance measure.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred

Study Intersection Control

First Street at
Central Avenue

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Thousands)

$- $50 $100 $150
[ Stop @ Roundabout

Based solely on lowest expected person hours of
delay, the preferred intersection control type for each
study intersection is as follows:

Delay Preferred

Study Intersection Control

First Street at
Central Avenue

Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Kittelson & Associates, Inc.

Sacramento, California
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Emission Cost (Thousands)

$- $20 $40 $60 $80
s 01 [
@ Stop @ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Emissions Preferred
Study Intersection Control
First Street at y A
o)
Central Avenue \ ¥ 4

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement

rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

$

- $20 $40 $60
PCG_01 $|

@ Stop [@ Roundabout

$80

Based solely on lowest expected annual operations
and maintenance costs, the preferred intersection
control type for each study intersection is as follows:

Operations and Maintenance Preferred

Study Intersection Control

First Street at

Central Avenue
Initial Capital Costs

The initial capital costs performance measure
estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Initial Capital Cost (Thousands)

$- $200 $400 $600 $800
PCe_01 :-_—,_‘—A
@ Stop @ Roundabout

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

Study Intersection

Initial Capital Cost Preferred

__ Control

First Street at
Central Avenue

Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Study Intersection Safety

Ops. & Emission Capital

frot sttt SRS <

Kittelson & Associates, Inc. Sacramento, California
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COST EFFECTIVENESS TO REDUCE
POLLUTANT EMISSIONS (AB 2766 GRANT)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and the City
of Pacific Grove.

AB 2766 Cost Effectiveness (Thousands)
$- $20

PCG_01

@ Stop @ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

AB 2766 Cost Effectiveness Preferred

Study Intersection Control

First Street at

NONE
Central Avenue

NOTE: Only the alternative with the lowest cost
effectiveness score is reported. Both alternatives may
be cost effective to reduce pollutant emissions.

None: The average speeds of the proposed
improvements are similar to existing and do not
provide a benefit.

Kittelson & Associates, Inc.

Sacramento, California
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FIRST STREET AT CENTRAL
AVENUE

Capital Cost
Sensitivity 1
S B B/C Ratio
15 0.95
0 v 2
Result:

Based on the Life Cycle Benefit Cost
ratio

The Benefit Cost (B/C) ratio for this intersection is
0.95. Based on the B/C ratio, the form of intersection
control with the greatest potential return on
investment is a stop.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control may change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design.

Safety is a notable performance metric driving the B/C
Ratio. The estimated safety costs of the signal are 3.5
times higher than that of the roundabout. The cost of
landscape maintenance was not included in the
Operations & Maintenance calculation for the stop
alternative. The total life cycle benefits of the
roundabout are estimated at $630,000 when
compared to a stop control.

Summary of Existing Conditions

Corridor Context

Intersection Roadway
Functional

Cross Section r a:
Classification

Speed
(mph)

Operationally, the roundabout and two-way stop
control configurations are equally viable alternatives
to serve forecast traffic. There may be other
considerations, constraints, and project factors
identified in future design evaluations that could
affect the feasibility and prioritization of a specific
configuration.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Number PCG-01 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

First Street at Central Avenue is controlled by stop
signs on the minor approach.

Parcels in the immediate vicinity of the project are
developed. The existing intersection is within City of
Pacific Grove right of way.

Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Right of Way constraint (all quadrants)
2. Intersection alighment / large open space
3. On-street parking (all legs)

Multimodal Transportation

Active Transportation Links
Transit

Service Pedestrian

Considerations

Bicycle

Regional Context
& Routes

3 lane Serves residential
L uses No transit . No bike
. undivided K Sidewalk
First Street . Local 25 services lanes
with on street . . No crosswalk .
First Street arkin Provides access to provided provided
at Central P g coastal recreation
2 lane . . . .
Avenue L Serves residential, No transit . No bike
Walnut undivided X X X Sidewalk
. Local 25 commercial/ retail services lanes
Avenue with on street . No crosswalk .
. uses provided provided
parking

Kittelson & Associates, Inc.

Sacramento, California
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The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

The study intersection is part of planned
improvements on Central Avenue. The improvements
at Central Avenue and First Street have been adopted
as the stop control alternative for the intersection
control evaluation.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop

Proposed Stop improvements
Proposed Roundabout

Design Year Traffic

Base year and design year traffic data was provided by
the City. 2040 peak hour volumes were calculated
using a 1% annual compound growth rate for all
movements.

Two-Way Stop Control (Existing)

Demand is adequately served for the AM and PM peak
hours under existing conditions.

Two-Way Stop Control with Traffic Calming

The proposed two-way stop control with traffic
calming will provide the same capacity as the existing
condition. Proposed improvements are targeted to
reduce vehicle speeds on Central Avenue, improve
intersection geometry, add pedestrian crosswalks, and
reduce pedestrian crossing lengths at the intersection.
Bike lanes and transit stops are not provided at this
location therefore would not be impacted by the
proposed traffic calming.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures is forecast
to operate with a similar amount of intersection delay
as the two-way stop control alternative. The
roundabout will provide pedestrian crossings on all
legs and will have a traffic calming effect on all
directions of travel. Bike lanes and transit stops are
not provided at this location therefore would not be
impacted by a one lane roundabout.

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)

0O 10 20 30 40 50 60 70 80

v
w4

@ Existing MW New Stop @ New Roundabout

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30

v

@ Existing MW New Stop @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness

to reduce pollutant emissions of $20,000 or less are
identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
F A
Safet ®
Y 7
F A
()
Delay \/
- FAY
Emission Ol
\ ¥ 4
Costs

Operations and Maintenance

©©

Initial Capital Cost

Return on Investment

Life Cycle B/C Ratio

C)

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000 NONE

None: The average speeds of the proposed
improvements are similar to existing and do not
provide a benefit.

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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TAMC Regional ICE Stud
KITTELSON & ASSOCIATES, INC. | g ion Numb Y PCG-01
TRANSPORTATION ENGINEERING/PLANNING nterSECtlon um er
01/16

Intersection Cost Comparison

First Street at Central Avenue
Pacific Grove, California

Cost Performance Measure Intersection Type

Roundabout Two-Way Stop Control
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.07 $ 10988 | $ 171,651 0.34 $ 49,944 | $ 780,234
Predicted PDO Crashes 0.47 $ 4827 | $ 75,405 0.56 $ 5708 % 89,176
Subtotal - Safety Costs - $ 15815 | $ 247,056 - $ 55653 | $ 869,409
DELAY
Delay to Persons in Vehicles (hours) 379 $ 4066 $ 105,720 383 $ 4145} $ 107,767
Subtotal - Delay Costs - $ 4,066 i $ 105,720 - $ 4145 $ 107,767
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ - 0
Cost of Pow er for Signal - $ - 0
Cost of llumination 6 $ 8731 $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ - 0
Cost of Pavement Rehabilitation $ 14,676 $ 26,483
Subtotal - Operations and Maintenance Costs - $ 2873 % 59,553 - $ 582 $ 35,572
EMISSIONS
Tons of ROG 0.08 | $ 77§ $ 1,196 0.08 i $ 77 $1,196
Tons of NOX 025 $ 3234 3% 50,519 026 $ 3349 $52,323
Tons of PM10 0.0036; $ 357 $ 5,578 0.0036 | $ 357 $5,578
Subtotal - Emissions Costs $ 3667i%$ 57,293 $ 37831 $ 59097
INITIAL CAPITAL COSTS
Construction Cost $ 613,925 $ 75,000
Construction Cost - Structures $ - $ -
Capital Support $ 117,000 $ 20,000
Right-of-Way $ - $ -
Subtotal - Initial Capital Costs $ 730,925 $ 95,000
NET PRESENT VALUE $ 1,143,254 $ 1,107,748
BENEFITS - Roundabout compared to Two-Way Stop Control
Safety Benefit of Roundabout $622,353
Delay Reduction Benefit of Roundabout $2,047 LIFE CYCLE (25 YEAR)
Emission Reduction Benefit of Roundabout $1,804 BENEHT/COST RATIO
Total Benefits $626,205
COSTS - Roundabout compared to Two-Way Stop Control
Added O&M Costs of a Roundabout $23,982 O 9 5
Added Capital Costs of a Roundabout $635,925 "
Total Costs $659,907
B/C Preferred: Roundabout Alternative
AIR QUALITY ANALYSIS
AIRQUALITY Roundabout (vs. existing) Two-Way Stop Control (vs. existing)
Annual Emission Reduction (Ib/year) 18 0
Cost Per Pound Per Life $1,282.87 N/A - no emissions change
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $102,630 N/A - no emissions change

Kittelson & Associates, Inc. Sacramento, California
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Intersection Improvement Alternatives

SCALE: 17 = 20'

. -w/‘j ’ : ”~

Roundabout Alternative

Note: Intersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Control Alternative Summary

EXISTING INTERSECTION

Firee Strest STOP
1N
S, Summary of Operations
AM PM
N Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)

) — ) 2015 9.3 0 9.4 25 (SBT)

e 2040 9.7 50 (EB) 9.8 50 (WB)

& N &
NOTES:

1. Intersection delay is reported for the worst
movement.
ALTERNATIVE 1
1N — ROUNDABOUT
™ Summary of Operations
AM PM
+ Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
—-.‘<ll- 2015 4 25 (EB) 3.9 25 (WB)
) - 2040 A 4.5 50 (EB) 4.4 50 (WB)

NOTES:

First Street

Kittelson & Associates, Inc.

Sacramento, California
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CITY OF SALINAS SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Study Intersection Intersection

Number
East. Alisal Street at SAL-01
Capitol Street
East Laurel Drive at SAL-02

St. Edwards Street

Sherwood Drive at SAL-03
Sherwood Place

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under City of
Salinas jurisdiction.  Results of the analysis and
preferred traffic control type are presented in
graphical form for quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend
Existing  Proposed
Stop Sign
Traffic Signal E'
F A
Roundabout N/A <O>
oundabou \/

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled
intersection is compared relative to a proposed
roundabout controlled intersection.

B/C =1.00: AB/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by the City of Salinas, a
holistic B/C score was developed based on the net
present value (i.e., life cycle duration using a discount
rate of 4%) for the following five performance
measures:

* Safety Benefit
* Delay Reduction Benefit
* Emission Reduction Benefit
* Operations and Maintenance Costs
e Initial Capital Costs
The resulting B/C ratio and the preferred intersection

control type based on return on investment for each
study intersection(s) is as follows:

B/C Preferred

Study Intersection

Ratio Control
East Alisal Street at A
K 1.58 O

Capitol Street \ Y 4
East Laurel Drive at 1.85 f.\
St. Edwards Street \ Y 4
Sherwood Drive at

Sherwood Place 0.44 @

SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the

Kittelson & Associates, Inc.

Sacramento, California



Transportation Agency for Monterey County (TAMC)
Regional Intersection Control Evaluation

City of Salinas Screening Summary
Page 8- 2

B/C ratio. The performance measures used to
calculate the benefits of a roundabout compared to a
stop or traffic signal are:

* Safety Benefit (of a roundabout)
* Delay Reduction Benefit (of a roundabout)
° Emission Reduction Benefit (of a roundabout)

Performance measures used to calculate the costs of a
roundabout compared to a stop or traffic signal are:

° Operations and Maintenance Cost (added costs
of a roundabout)
* Initial Capital Cost (added costs of a
roundabout)
The summation of the performance measure benefits

and performance measure costs are illustrated below
for each intersection:

Life Cycle Benefits & Costs (Thousands)
S- $500 $1,000 $1,500 $2,000

SAL_01
SAL_02

SAL_03

@ Total Benefits @ Total Costs

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Following the performance
measure overview is a table summarizing the
preferred form of intersection control based solely on
the results of individual performance measure.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of

property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Safety Cost (Thousands)

$- $1,000 $2,000 $3,000
SAL_01
SAL_02
SAL_03
@ Traffic Signal [@ Roundabout

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred
Study Intersection Control
East Alisal Street at N\
Capitol Street \ Y 4
East Laurel Drive at N\
St. Edwards Street \ Y 4
Sherwood Drive at f_.\
Sherwood Place \ ¥ 4
Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Thousands)
$- $500 $1,000 $1,500

SAL_01

SAL_02

SAL_03

@ Traffic Signal @ Roundabout

Based solely on lowest expected person hours of
delay, the preferred intersection control type for each
study intersection is as follows:

Kittelson & Associates, Inc.
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Delay Preferred Emissions Preferred
Study Intersection Control Study Intersection Control
East Alisal Street at East Alisal Street at I.\_
Capitol Street Capitol Street \ Y 4
East Laurel Drive at East Laurel Drive at I.\_

St. Edwards Street @ St. Edwards Street \ ¥ 4
Sherwood Drive at Sherwood Drive at @
Sherwood Place @ Sherwood Place

Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Thousands)

S- $50 $100 $150 $200
SAL_01
saL_02 [—
SAL_03
@ Traffic Signal [@ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement
rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

$- $100 $200 $300
SAL_01
SAL_02
SAL_03
M Traffic Signal [@ Roundabout

Based solely on lowest expected annual operations
and maintenance costs, the preferred intersection
control type for each study intersection is as follows:

Operations and Maintenance Preferred

Study Intersection Control

East Alisal Street at y ALY

3 )

Capitol Street \ ¥ 4

East Laurel Drive at y AN
)

St. Edwards Street \ ¥ 4

Sherwood Drive at y AN
)

Sherwood Place s

Kittelson & Associates, Inc.
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Initial Capital Costs

The initial capital costs performance measure Initial Capital Cost Preferred
estimates the capital costs needed to plan, design, and Study Intersection Control

construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Initial Capital Costs (Thousands)

$- $1,000 $2,000 $3,000
SAL_01
SAL_02
SAL_03
@ Traffic Signal [@ Roundabout

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

East Alisal Street at
Capitol Street

East Laurel Drive at
St. Edwards Street

Sherwood Drive at

eflecfes

Sherwood Place

Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Safety

Study Intersection

Delay

Ops. & Emission Capital

East Alisal Street at
Capitol Street

S

S0 &

East Laurel Drive at
St. Edwards Street

S

l;) <>

& &

Sherwood Drive at
Sherwood Place

&

© ©

COST EFFECTIVENESS TO REDUCE
POLLUTANT EMISSIONS (AB 2766 GRANT)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor

Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and the City
of Salinas.

AB 2766 Cost Effectiveness (Thousands)

$- $10 $20 $30 $40
SAL_01
SAL_03
@ Traffic Signal [@ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

Kittelson & Associates, Inc.
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AB 2766 Cost Effectiveness Preferred
Study Intersection Control
East Alisal Street at

. NONE
Capitol Street
East Laurel Drive at I.\
St. Edwards Street \ Y 4
Sherwood Drive at NONE
Sherwood Place

NOTE: Only the alternative with the lowest cost
effectiveness score is reported. Both alternatives may
be cost effective to reduce pollutant emissions.

None: The average speeds of the proposed
improvements are equal to or greater than existing
and do not provide a benefit.

Kittelson & Associates, Inc.
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WEST ALISAL STREET AT CAPITOL
STREET

Capital Cost
Sensitivity 1
P B/C Ratio
' N 1.58
0 A
Result:

Roundabout

Based on the Life Cycle Benefit Cost
ratio

The Benefit Cost (B/C) ratio for West Alisal Street at
Capitol Street is 1.58. Based on the B/C ratio, the form
of intersection control with the greatest potential
return on investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type may change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design. The B/C ratio would reduce to 1.00 if initial
capital costs for the construction of the roundabout

are 3 times higher than that of the roundabout. The
total life cycle benefits of the roundabout are
estimated at $680,000 when compared to a traffic
signal. The total life cycle benefit includes an
estimated $6,500 reduction in annual operations and
maintenance costs when compared to a traffic signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic and will provide
improved operations compared to the existing stop
control. The existing stop control, or no project
alternative, experiences significant delay on the minor
street approaches and will continue to degrade as
forecast demand exceeds capacity. The signal control
alternative  will provide improved operations
compared to the existing stop control and the
proposed roundabout control. However, as travel
demand increases, vehicle queuing may affect
operations at Riker Street to the west and Cayuga
Street to the east for the signal and roundabout
alternatives. There may be other considerations,
constraints, and project factors identified in future
design evaluations that could affect the feasibility and
prioritization of a specific configuration.

The intersection evaluation was based on traffic
operations for the 2035 design year. The year 2015
was assumed for the baseline “build” condition for a
total 20 year life cycle duration to determine the B/C
Ratio.

Refer to the Intersection Cost Comparison for
intersection Number SAL-01 on the following pages for
a complete summary of the Life Cycle Benefit/Cost

exceed $1,400,000. Analysis.

Noteworthy performance measures driving the B/C
ratio are safety and delay. The estimated safety costs
of the signal are 3 times higher than that of the
roundabout. The estimated delay costs of the signal

Summary of Existing Conditions

Multimodal Transportation
Corridor Context

Active Transportation Links

Intersection Roadway

-1 1 1 Transit
. Functional Speed . Service Pedestrian Bicycle
Cross Section Classification (mph) Rslopsicanes Considerations Routes
Servi
West Serves residential, erV|.ce Sidewalks
. 4 lane . provided by .
Alisal L business, No bike
H Street undivided Local 25 institutional & Monterey- Crosswalk on lanes
West Alisal . with on street R Salinas Transit .
Street at (City of parking commercial land lines 23. 25, & westerly leg provided
. Salinas) uses T (school crossing)
Capitol 82
S idential Sid Ik
Street Capitol 2 lane eryes residential, . idewalks .
L business, No transit No bike
Street undivided R .
. . Local 25 institutional & services Crosswalk on lanes
(City of with on street R . .
. . commercial land provided northerly leg provided
Salinas) parking )
uses (school crossing)

Kittelson & Associates, Inc. Sacramento, California



Transportation Agency for Monterey County (TAMC)
Regional Intersection Control Evaluation

West Alisal Street at Capitol Street
Page 8- 7

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

West Alisal Street at Capitol Street is controlled by
stop signs on the minor approach.

Parcels west of Capitol Street are developed with
structures located near the existing back of sidewalk.
Parcels east of Capitol Street are developed as surface
parking lots. The existing intersection is within the City
of Salinas right of way.

Existing design constraints at the study intersection
include (see map for locations):

1. Single family residential

Multi-family residential

Visitor parking lot (Monterey County)
County permitted parking lot

Salinas Fire Department Station 1

vk wnN

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project
location with existing design constraints is provided
below.

PLANNED IMPROVEMENTS

The West Alisal Street at Capital Street intersection is
located within the Salinas Downtown Vibrancy Plan
and the Marina-Salinas  Multimodal Corridor
Conceptual Plan.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop (Capitol Street)

Proposed Signal @
Proposed Roundabout (E)

Design Year Traffic

Traffic data for the 2013 AM/PM peak hour and the
2035 AM/PM peak hour volumes were provided by
the City of Salinas. 2015 volumes were assumed to be
equal to 2013 peak hour volumes.

Stop Control (Existing)

With stop control, demand exceeds capacity for the
AM peak hour under existing conditions. Northbound
Capitol Street vehicles experience significant delay

Alisa'I_ Streé.f

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.
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while trying to cross or turn onto West Alisal Street.
As demand increases to forecast 2035 peak hour
volumes, southbound and northbound Capitol Street
delay will continue to increase, resulting in failing
operations. Additional capacity required to improve
and maintain stop control operations is not feasible
based on forecast demand.

Signal Control

With proposed signal control, West Alisal Street will be
reduced to a single through, left-turn, and right-turn
lane in each direction. Capitol Street approach and
departure lanes will remain the same as existing.
Vehicle demand will be adequately served for both
peak periods under existing and future design years.
However, vehicle queues on West Alisal Street are
expected to extend beyond Riker Street and Cayuga
Street.

The reduction in lanes will decrease crossing distance
and reduce overall cycle length for the intersection.
Bike lanes and transit stops are not provided at the
intersection therefore signalization will not impact
either facility.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
provide adequate capacity for both peak periods
under existing and future design years. However,
vehicle queues on West Alisal Street are expected to
extend beyond Riker Street and Cayuga Street.

The proposed single lane roundabout will reduce the
number of lanes pedestrians will cross at the
intersection.

Crossing distances will be significantly reduced with
the one lane roundabout and midway refuge areas can
also be provided. Bike lanes and transit stops are not
provided at the intersection therefore the roundabout
alternative will not impact either facility.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

M Existing @ New Traffic Signal @ New Roundabout

NOTE: Intersection delay is limited to 80 seconds in
the chart above. 80 seconds is equivalent to a Level of
Service F (LOS F) for signal control.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

g -

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the table below. Intersection
control alternatives with a cost effectiveness to reduce
pollutant emissions of $20,000 or less are identified

Kittelson & Associates, Inc.

Sacramento, California
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Performance Measure Summary Preferred
Performance Measure Control
Benefits
F ALY
Safet ®
Y LY
Delay @
Emission 1< o\
ALY 4
Costs

Operations and Maintenance

Initial Capital Cost

IR

Return on Investment

Life Cycle B/C Ratio :‘:
AB 2766 Cost Effectiveness
Cost effectiveness < $20,000 NONE

None: The average speeds of the proposed
improvements are similar to existing and do not
provide a benefit.

RECOMMENDATIONS FOR FURTHER
STUDY

The following recommendations for further study will

likely have the greatest effect on the B/C Ratio and the
potential return on investment:

= AM peak hour traffic data.

= Forecast design year traffic volumes at the study
intersection.

= Preliminary engineering, topographic survey of
bridge and northwest quadrant, and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Cost Comparison

West Alisal Street at Capitol Street
Salinas, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.21 $ 31479 $ 427811 0.80 $ 118,482 | $ 1,610,206
Predicted PDO Crashes 1.23 $ 125548 | $ 170,532 1.55 $ 15825 $ 215,067
Subtotal - Safety Costs - $ 44,027 | $ 598,343 - $ 134,307 | $ 1,825,273
DELAY
Delay to Persons in Vehicles (hours) 4919 $ 54,527 | $ 1,145,077 2503 $ 28,149 $ 591,124
Subtotal - Delay Costs - $ 54,527 | $ 1,145,077 - $ 28149 $ 591,124
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 100 1,359
Cost of Pow er for Signal - $ 720 9,785
Cost of lllumination 6 $ 8731 $ 11,859 4 $ 582 7,906
Cost of Landscaping Maintenance - $ 2000;$% 27,181
Cost of Signal Maintenance - $ 8,000 108,723
Cost of Pavement Rehabilitation $ 27,349 $ 36,511
Subtotal - Operations and Maintenance Costs - $ 2873 % 66,389 - $ 9402 % 164,284
EMISSIONS
Tons of ROG 020 $ 191 { $ 2,601 022 $ 211 $2,861
Tons of NOX 058{$ 7537 % 102435 060 $ 7,797 $105,967
Tons of PM10 0.0081; $ 804 | $ 10,920 0.0101 | $ 1,004 $13,650
Subtotal - Emissions Costs $ 8532 % 115956 $ 9012 $ 122478
INITIAL CAPITAL COSTS
Construction Cost $ 992,975 $ 548,200
Construction Cost - Structures $ - $ -
Capital Support $ 189,000 $ 105,000
Right-of-Way $ - $ -
Subtotal - Initial Capital Costs $ 1,181,975 $ 653,200
NET PRESENT VALUE $ 2,991,784 $ 3,233,880

BENEFITS - Roundabout compared to Traffic Signal

LIFE CYCLE BENEFIT/COST ANALYSIS

Safety Benefit of Roundabout $1,226,930

Delay Reduction Benefit of Roundabout -$553,953

Emission Reduction Benefit of Roundabout $6,522
Total Benefits $679,499

COSTS - Roundabout compared to Traffic Signal

Added O&M Costs of a Roundabout -$97,895

Added Capital Costs of a Roundabout $528,775

Total Costs $430,880

LIFE CYCLE (20 YEAR)

BENEFT/COST RATIO

1.58

AIRQUALITY

B/C Preferred: Roundabout Alternative

Roundabout (vs. existing)

Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year)

0

Emissions increase

Cost Per Pound Per Life

N/A - No emissions change

Emissions increase

AIR QUALITY COST EFFECTIVENESS ($/ton / year)

N/A - No emissions change

Emissions increase

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

Roundabout Alternative

Note: Intersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary ‘

EXISTING INTERSECTION

Waest Capitol Strast

1N West Capect Sreet STOP
Summary of Operations
s AM PM
Ik Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
. = . 2013 E 40.2 53 (SBT) C 24.8 58 (SBT)
 — = ¢ ———————————3 2035 F 1147 | 243 (SBT) F 350 255 (SBT)
t NOTES:
1.  AM data was not provided.
ALTERNATIVE 1
1N Wast Capitc straat SIGNAL @
Summary of Operations
?I- AM PM
Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
= Year (s) (ft) (s) (ft)

8 I | F]

5 — T o | - 8 2013 A 5.0 121 (EBT) A 5.9 144 (EBT)

- = 1 : 2035 A 8.3 302 (EBT) B 12.2 #464 (WBT)

+
NOTES:
1.  EBL queue exceed available storage during 2035 AM peak.
2. EBTand WBT queues will exceed available storage during 2035 PM

peak.

West Capitol Street

West Capitol Street

@243 |es||y

i

2 8 “' ——
=)

T

Alisal Street

ALTERNATIVE 2 y

\
' 4

1.

EB and WB queues will exceed available storage during 2035 AM

and PM peak.

ROUNDABOUT \"
Summary of Operations
AM PM
Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2013 A 9.2 144 (EB) A 8.4 120 (EB)
2035 25.0 558 (EB) C 18.0 354 (EB)
NOTES:

Kittelson & Associates, Inc.
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EAST LAUREL DRIVE AT
ST. EDWARDS STREET

Capital Cost |
Sensitivity
1
B/C Ratio
0 1.85
r’ l‘l.
E [}
# L]
" 5
0 L;_’H___’_,_{:'_'::E;.
Result:
Based on the Life Cycle Benefit Cost Roundabout
ratio

The Benefit Cost (B/C) ratio for East Laurel Drive at
St. Edwards Street is 1.85. Based on the B/C ratio, the
form of intersection control with the greatest
potential return on investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection may be
sensitive to estimated capital costs. Based on the B/C
ratio’s sensitivity to estimated capital costs, the
preferred intersection control may change with
further refinement of the project costs as proposed
improvements progress through detailed planning and
design. The B/C ratio would reduce to 1.00 if initial
capital costs for the construction of the roundabout
exceed $2,500,000.

Safety is a notable performance metric driving the B/C

Summary of Existing Conditions

Corridor Context

Ratio. The estimated safety costs of the signal are 5
times higher than the estimated safety costs of the
roundabout.

The total life cycle benefits of the roundabout are
estimated at $1,700,000 when compared to a traffic
signal. The total life cycle benefit includes an
estimated $6,500 reduction in annual operations and
maintenance costs when compared to a traffic signal.

Operationally, both the roundabout and the signal
alternatives are expected to improve intersection
performance for existing and forecast traffic demand
during peak AM and PM design year conditions. There
may be other considerations, constraints, and project
factors identified in future design evaluations that
could affect the feasibility and prioritization of a
specific configuration.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Number SAL-02 on the following pages for
a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

East Laurel Drive at St. Edwards Street is controlled by
a side-stop on St. Edwards Street.

Multimodal Transportation

Transit . . .
. . ! Active Transportation Links
Intersection Roadway Service
Cross Functional Speed Regional Pedestrian Bicycle
Section Classification (mph) Context Considerations Routes
Service )
East Laurel Serves provided by Sldewe'\lk along Class Il
Drive residential, Monterey- west side, south | |anes
4-lane Local 45 recreational, Salinas of St. Edwards north of
. divided and Transit Line Street. St
East Laurel (C't_y of agricultural 42. Stops Edwards
Drive at St. Salinas) land uses. located at No crosswalks. Street.
Edwards intersection.
Street St.
Edwards ) Sidewalks are
Street 2-lane Serves No transit provided.
L Local 25 residential services None.
undivided ;
land uses. provided.
(City of No crosswalk.
Salinas)

Kittelson & Associates, Inc.
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The southwest and southeast parcels are developed
with residential structures. The easterly parcel is
undeveloped, wooded, and provides an approximate
50 foot buffer to multi-unit residential structures that
are accessible via North Sanborn Road.

The intersection is located in a cut-slope with westerly
parcels approximately 10 feet above East Laurel Drive.
Easterly parcels are approximately eight feet below
East Laurel Drive.

The existing intersection is within the City of Salinas
right of way.

Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Single family residential

2. Undeveloped parcel (City of Salinas —to be
verified)

3. Embankment

4. Transit stop

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

No planned improvements were identified.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop (St. Edwards Street)

Proposed Road Improvements @

Proposed Roundabout @
Design Year Traffic

Traffic data for 2015 AM and PM peak hour volumes
was provided by the City. 2040 AM and PM peak hour
volumes were calculated using a 2% annual compound
growth rate for all movements.

Stop Control (Existing)

With stop control, demand exceeds capacity for both
peak hours under existing conditions. Eastbound St.
Edwards Street vehicles experience significant delay
while trying to turn left onto East Laurel Drive.
Additional capacity required to improve and maintain
stop control operations is not feasible.

Signal Control

With proposed signal control, additional lanes are not
required to achieve acceptable design year operations.

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California



Transportation Agency for Monterey County (TAMC)
Regional Intersection Control Evaluation

St. Edwards Street
Page 8- 15

The existing northbound acceleration lane on East
Laurel Drive would be removed and replaced with
raised median and a pedestrian refuge.

The proposed signal is expected to improve
intersection performance and provide sufficient
capacity for both peak hours under future design year
conditions.

Crosswalks are currently not stripped at the
intersection. Crosswalks with the signal will provide
safer movement for pedestrians. Bike lanes along East
Laurel Drive will not be affected by signalization.
Access to transit stops can be maintained with
signalization.

Roundabout Control

With roundabout control, a multi lane roundabout
with two approach and departure lanes on East Laurel
Drive, and a single approach and departure lane on St.
Edwards Street will be required to serve forecast
traffic. Pedestrian crossings with refuges are provided
on each leg. Transit stops are improved, but shifted
away from the intersection.

The proposed roundabout is expected to improve
intersection performance and provide sufficient
capacity for both peak hours under future design year
conditions.

Crosswalks will be stripped as none are currently
provided and provide midway refuge areas. Bike lanes
along East Laurel Drive can be maintained with the
proposed roundabout. Access to transit stops can be
maintained with the proposed roundabout.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

MEem | [ [ [ ][]

M Existing M New Traffic Signal @ New Roundabout

NOTE: Intersection delay is limited to 80 seconds in
the chart above. 80 seconds is equivalent to a Level of
Service F (LOS F) for signal control.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

- —

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety 0>
Delay @
Emission >
Costs
Operations and Maintenance >

Initial Capital Cost @

Return on Investment

Life Cycle B/C Ratio O>

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000

Kittelson & Associates, Inc.

Sacramento, California
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Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Forecast design year traffic volumes at the study
intersection.

= Preliminary engineering with topographic and
boundary surveys.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Cost Comparison

East Laurel Drive at St. Edwards Street
Salinas, CA

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost

SAFETY

Predicted Fatal/Injury Crashes

0.12 $ 17813 i $ 278,276

0.92 $ 136,062 | $ 2,125,570

Predicted PDO Crashes 1.25 $ 12,766 | $ 199,434 1.73 $ 17,600 | $ 274,943
Subtotal - Safety Costs - $ 30579 { $ 477,710 - $ 153,662 ;| $ 2,400,514
DELAY
Delay to Persons in Vehicles (hours) 3905 $ 39,410 | $ 1,024,664 2985 $ 30,804 $ 800,891
Subtotal - Delay Costs - $ 39,410 | $ 1,024,664 - $ 30,804 i $ 800,891
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 100 1,562
Cost of Pow er for Signal - $ 720 11,248
Cost of lllumination 6 $ 8731 $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 8,000 124,977
Cost of Pavement Rehabilitation $ 65,036 $ 76,777
Subtotal - Operations and Maintenance Costs - $ 2873i%$ 109,912 - $ 9402 $ 223,652
EMISSIONS
Tons of ROG 0.05 $ 46 | $ 719 005 $ 51 $799
Tons of NOX 016 | $ 2015} $ 31,473 016 i $ 2,015 $31,473
Tons of PM10 0.0022; $ 215§ $ 3,355 0.0022 | $ 215 $3,355
Subtotal - Emissions Costs $ 2275i$ 35548 $ 2281:$ 35628

INITIAL CAPITAL COSTS

Construction Cost $ 1,318,620 $ 577,755
Construction Cost - Structures $ 126,000 $ -
Capital Support $ 275,000 $ 110,000
Right-of-Way $ - $ -

Subtotal - Initial Capital Costs $ 1,719,620 $ 687,755
NET PRESENT VALUE $ 3,331,906 $ 4,112,812

LIFE CYCLE BENEFIT/COST ANALYSIS

BENEFITS - Roundabout compared to Traffic Signal

Safety Benefit of Roundabout $1,922,804

Delay Reduction Benefit of Roundabout -$223,773

Emission Reduction Benefit of Roundabout $80
Total Benefits $1,699,111

COSTS - Roundabout compared to Traffic Signal

Added O&M Costs of a Roundabout -$113,740

Added Capital Costs of a Roundabout $1,031,865

Total Costs $918,125

LIFE CYCLE (25 YEAR)

BENEFT/COST RATIO

1.85

B/C Preferred: Roundabout Alternative

AIR QUALITY ANALYSIS

AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 242 232

Cost Per Pound Per Life $110.94 $116.10
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $11,094 $11,610

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

. N

Roundabout Alternative

ntersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary

EXISTING INTERSECTION
SIGNAL
1N§_ - - - - _ N — - T _ _ _9 Summary of Operations
=% —/—— - - a L
: i | ; Design | LOS | Delay | 95%Queue | LOS | Delay | 95% Queue
Year (s) (ft) (s) (ft)
o 2015 E 45.9 88 (NBL) F 168.9 188 (NBL)
» 2040 F | 10149 | 460 (NBL) F | 3510.0 | 598 (NBL)
NOTES:
St Edwards Street
ALTERNATIVE 1
SIGNAL @
1~§
J 3 Summary of Operations
£ g AM PM
] Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
! r 2015 A 5.8 127 (EBT) A 6.1 168 (EBT)
2040 A 7.5 280 (EBT) A 9.3 #470 (EBT)
NOTES:
St Edwards Street
ALTERNATIVE 2 , \
ROUNDABOUT ‘.,
r SN
£ e S i Summary of Operations
—— = @ 17 AM PM
j Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2015 A 5.6 49 (EB) A 6.8 73 (EB)
2040 A 9.5 113 (EB) B 14.1 206 (EB)
NOTES:

Kittelson & Associates, Inc. Sacramento, California
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SHERWOOD DRIVE AT
SHERWOOD PLACE

Capital Cost
Sensitivity 1

B/C Ratio

0.44

Result:

Based on the Life Cycle Benefit Cost
ratio

The Benefit Cost (B/C) ratio for Sherwood Drive at
Sherwood Place is 0.44. Based on the B/C ratio, the
form of intersection control with the greatest
potential return on investment is a Signal.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is not sensitive
to estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type is unlikely to change with
further refinement of the project costs as proposed
improvements progress through detailed planning and
design. The B/C ratio would increase to 1.00 if initial
capital costs for the construction of the roundabout do
not exceed $1,340,000.

Safety is a notable performance metric driving the B/C
Ratio. The estimated safety costs of the signal are
over 4 times higher than that of the roundabout.

The total life cycle benefits of the roundabout are
estimated at $760,000 when compared to a traffic

signal. The total life cycle benefit includes an
estimated $6,500 reduction in annual operations and
maintenance costs when compared to a traffic signal.

Operationally, both the roundabout and signal
alternatives are expected to improve overall
intersection operations. Compared to the roundabout
alternative, the signal alternative is expected to
provide superior operations during the forecast 2030
PM peak period.

The intersection evaluation was based on traffic
operations for the 2030 design year. The year 2015
was assumed for the baseline “build” condition for a
total 15 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Number SAL-03 on the following pages for
a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Sherwood Drive at Sherwood Place intersection is
controlled by a stop sign on Sherwood Place.

All parcels, except for the southeasterly parcel, are
currently used for agriculture. The southeasterly
parcel is a developed parking lot for Mt. Toro High
School. The existing intersection is within the City of
Salinas right of way.

Summary of Existing Conditions

Corridor Context

Multimodal Transportation

Active Transportation Links

Intersection Roadway
Cross Functional Speed Regional Transit Service Pedestrian Bicycle
Section Classification (mph) Context Considerations Routes
4 lane Serves Service provided by
Sherwood L residential, Monterey-Salinas Sidewalks are
) divided s o .
Drive institutional, Transit Line 48 provided Class Il
. (two-way- | Local 45 . . X
Sherwood | (City of left-turn- industrial, & bike lanes
Drive at Salinas) lane) agricultural Tran5|t st.op at No crosswalks
land uses intersection.
Sherwood
Place Sherwood Serves Sidewalks on .
I . . . No bike
Place 2 lane institutional & | No transit services south side
. L Local 25 R R lanes
(City of undivided agricultural provided. rovided
Salinas) land uses No crosswalk P

Kittelson & Associates, Inc.

Sacramento, California
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Existing design constraints and considerations
identified by the City at the study intersection include
(see map for locations):

Agriculture field
Mt. Toro High School

Pump station
Transit stop

P wnN R

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project
location with existing design constraints is provided
below.

PLANNED IMPROVEMENTS

No planned improvements were identified.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop (Sherwood Place)

Proposed Signal Modification

Proposed Roundabout (;>

Design Year Traffic

Base year 2014 and design year 2030 traffic data was
provided by the City in the Haciendas Phase Iil/IV
Traffic Impact Analysis, dated April 8, 2014, and
prepared by Hatch Mott MacDonald. 2015 volumes
were assumed to be equal to 2014 peak hour volumes.

Stop Control (Existing)

With stop control, demand is adequately served for
both peak hours under existing conditions. Operations
are expected to degrade as traffic increases towards
2030 forecasts. In 2030, demand is expected to
exceed capacity. Westbound Sherwood Place vehicles
are expected to experience significant delay while
trying to turn left onto Sherwood Drive during both
peak periods. Southbound Sherwood Drive left
turning vehicles are expected to experience significant
delay in the PM peak period. Additional capacity
required to improve and maintain stop control
operations is not feasible.

Signal Control

The proposed signal is expected to improve
intersection performance and provide sufficient
capacity for both peak hours under future design year
conditions. The number of approach and departure
lanes is expected to remain the same as existing.

Crosswalks are currently not stripped at the
intersection. Crosswalks with the signal will provide
safer movement for pedestrians. Bike lanes along

IES——

Sherwood Drive * ¢

., Hl!’."!?!‘??'fw."" EjiTs

2
S oL
K P

Goqgle‘eér )

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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Sherwood Drive will not be affected by signalization.
Access to transit stops can be maintained with
signalization.

Roundabout Control

With roundabout control, a multi lane roundabout
with two approach and departure lanes on Sherwood
Drive, two approach lanes and a departure lane on
Sherwood Place will be required to serve forecast
traffic. Pedestrian crossings with refuges are provided
on each leg. Consideration should be given to
relocating the transit stop to the departure side of the
roundabout, north of Sherwood Place.

The proposed roundabout is expected to improve
intersection performance and provide sufficient
capacity for both peak hours under future design year
conditions.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

M Existing M New Traffic Signal @ New Roundabout

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

- ——

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each

performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety <¢>
Delay <‘>
- F A
Emission e}
\Y 4
Costs

Operations and Maintenance

Initial Capital Cost

IN
@ \7

Return on Investment

Life Cycle B/C Ratio <'>
AB 2766 Cost Effectiveness
Cost effectiveness < $20,000 <'>

Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Preliminary engineering and additional site
investigations

= Evaluation of pump station

= Development or extension of Sherwood Place west
of Sherwood Drive.

Kittelson & Associates, Inc.

Sacramento, California
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KITTEICSON & ACSCOCIATES
KITTELSON & ASSOCIATES, INC.
TRANSPORTATION ENGINEERING/PLANNING

TAMC Regional ICE Study
Intersection Number SAL-03

Intersection Cost Comparison

01/16

Sherwood Drive at Sherwood Place

Salinas, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/Injury Crashes 0.16 $ 24,183} $ 268,875 0.88 $ 129,391 | $ 1,438,625
Predicted PDO Crashes 1.00 $ 10,206 | $ 113,474 1.52 $ 15463 $ 171,929
Subtotal - Safety Costs - $ 34389 | $ 382,349 - $ 144,855 | $ 1,610,553
DELAY
Delay to Persons in Vehicles (hours) 6689 $ 82,925} $ 1,326,805 4216 $ 53437 $ 854,999
Subtotal - Delay Costs - $ 82925} $ 1,326,805 - $ 53437 i $ 854,999
OPERATIONS & MAINTENANCE
Cost of Signal Retiming = $ 100 1,112
Cost of Pow er for Signal $ 720 8,005
Cost of llumination 6 $ 873} $ 9,702 4 $ 582 6,468
Cost of Landscaping Maintenance - $ 2000} % 22,237
Cost of Signal Maintenance - $ 8,000 88,947
Cost of Pavement Rehabilitation $ 80,569 $ 99,240
Subtotal - Operations and Maintenance Costs - $ 2873;% 112,508 - $ 9402:% 203,772
EMISSIONS
Tons of ROG 026 $ 245 i $ 2,721 022 $ 210 $2,332
Tons of NOX 096 $ 12344} $ 137,246 0.96 | $ 12,344 $137,246
Tons of PM10 0.0110; $ 1,101} $ 12,239 0.0110 | $ 1,101 $12,239
Subtotal - Emissions Costs $ 13,690 | $ 152,206 $ 13655} $ 151,818

INITIAL CAPITAL COSTS

Construction Cost $ 1,558,045 $ 415,545
Construction Cost - Structures $ - $ -
Capital Support $ 297,000 $ 79,000
Right-of-Way $ 451,000 $ -

Subtotal - Initial Capital Costs $ 2,306,045 $ 494,545
NET PRESENT VALUE $ 4,127,707 $ 3,163,869

BENEFITS - Roundabout compared to Traffic Signal

LIFE CYCLE BENEFIT/COST ANALYSIS

Safety Benefit of Roundabout $1,228,204

Delay Reduction Benefit of Roundabout -$471,806

Emission Reduction Benefit of Roundabout -$389
Total Benefits $756,009

COSTS - Roundabout compared to Traffic Signal

Added O&M Costs of a Roundabout -$91,264

Added Capital Costs of a Roundabout $1,811,500

Total Costs $1,720,236

LIFE CYCLE (15 YEAR)
BENEFIT/COST RATIO

0.44

AIRQUALITY

B/C Preferred: Roundabout Alternative

Roundabout (vs. existing)

Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year)

Emissions increase

0

Cost Per Pound Per Life

Emissions increase

N/A - No emissions change

AIR QUALITY COST EFFECTIVENESS ($/ton / year)

Emissions increase

N/A - No emissions change

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary

EXISTING INTERSECTION

| |
Sherwood Drive

1N v e STOP
I
I
Iy Summary of Operations
Y AM PM
s Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
‘ Year (s) (ft) (s) (ft)
v . F 2014 C 18.8 23 (WBL) D 27.5 15 (WBL)
¢ L= 1 2030 E 354 | 43(wsL) F 72.8 | 88(WBL)
s H
G NOTES:
1 I
1 I
1 I
Sherwood Drive
ALTERNATIVE 1
1N SIGNAL @
I I
L I
0 f Summary of Operations
! L ‘ AM PM
I
‘ Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
ARy ) Year (s) (ft) (s) (ft)
I = ¢ 2014 A 7.9 #138 (SBL) A 7.0 287 (NBT)
] ; 2030 A 9.4 287 (SBT) B 10.6 705 (NBT)
R
‘ ’ NOTES:

Sharwood Drive
o

ALTERNATIVE 2
ROUNDABOUT

\ ¥ 4
Summary of Operations
AM PM
Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2014 A 7.9 126 (SB) A 9.1 157 (NB)
2030 14.0 391 (SB) C 22.3 747 (NB)
NOTES:

Kittelson & Associates, Inc.

Sacramento, California
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SAND CITY SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Study Intersection Intersection

Number
Tloga A\{enue at SCY-01
California Avenue
Tioga Avenue at SCY-02
Del Monte Boulevard

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under Sand City
jurisdiction. Results of the analysis and preferred
traffic control type are presented in graphical form for
quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend

Existing  Proposed

Stop Sign
Traffic Signal B;

Roundabout N/A <>
oundabou 0>

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled
intersection is compared relative to a proposed
roundabout controlled intersection.

B/C =1.00: AB/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by the Sand City, a holistic B/C
score was developed based on the net present value
(i.e., life cycle duration using a discount rate of 4%) for
the following five performance measures:

° Safety Benefit

* Delay Reduction Benefit

* Emission Reduction Benefit

* Operations and Maintenance Costs
* Initial Capital Costs

The resulting B/C ratio and the preferred intersection
control type based on return on investment for each
study intersection(s) is as follows:

Study Intersection B/C Preferred
Ratio Control

Tloga A\{enue at 1.33 _I_‘.'\_

California Avenue \ ¥ 4

Tioga Avenue at
Del Monte Boulevard

0.69 @

Kittelson & Associates, Inc.

Sacramento, California
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SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the
B/C ratio. The performance measures used to
calculate the benefits of a roundabout compared to a
stop or traffic signal are:

* Safety Benefit (of a roundabout)
* Delay Reduction Benefit (of a roundabout)
* Emission Reduction Benefit (of a roundabout)

Performance measures used to calculate the costs of a
roundabout compared to a stop or traffic signal are:

° Operations and Maintenance Cost (added costs
of a roundabout)
* Initial Capital Cost (added costs of a
roundabout)
The summation of the performance measure benefits
and performance measure costs are illustrated below
for each intersection:

Life Cycle Benefits & Costs (Thousands)
$- $2,000 $4,000 $6,000

scy_o1 .

SCY_02

@ Total Benefits @ Total Costs

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Following the performance
measure overview is a table summarizing the
preferred form of intersection control based solely on
the results of individual performance measure.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may

occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Safety Cost (Thousands)
S- $500 $1,000 $1,500 $2,000

SCY_01

SCY_02

@ Traffic Signal @ Roundabout

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred
Study Intersection Control

Tioga Avenue at
California Avenue

L)

Tioga Avenue at
Del Monte Boulevard

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Thousands)
S- $1,000 $2,000 $3,000 $4,000

scY_01 |y

ScY_o02

@ Traffic Signal @ Roundabout

Kittelson & Associates, Inc.

Sacramento, California
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Based solely on lowest expected person hours of
delay, the preferred intersection control type for each
study intersection is as follows:

Delay Preferred
Study Intersection Control
Tioga Avenue at N
California Avenue \.l
Tioga Avenue at A Y
A
Del Monte Boulevard \ Y 4

Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Thousands)

$- $20 $40 $60 $80 $100

SCy_01

SCY_02

@ Traffic Signal @ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Emissions Preferred
Study Intersection Control
Tioga Avenue at l.\
California Avenue \ Y 4
Tioga Avenue at l.\
Del Monte Boulevard \ Y 4

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,

the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement
rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

s- $100 $200 $300

scy_o1

ScY_02

[ Traffic Signal @ Roundabout

Based solely on lowest expected annual operations
and maintenance costs, the preferred intersection
control type for each study intersection is as follows:

Operations and Maintenance Preferred
Study Intersection Control
Tioga Avenue at N\
California Avenue \ ¥ 4
Tioga Avenue at A,
Del Monte Boulevard \ ¥ 4

Initial Capital Costs

The initial capital costs performance measure
estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Initial Capital Costs (Thousands)
s- $2,000 $4,000 $6,000

SCY_01 [

scy 02 1

[ Traffic Signal [@ Roundabout

Kittelson & Associates, Inc.
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Sand City Screening Summary

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

Page 9- 4
Initial Capital Cost Preferred
Study Intersection Control

Tioga Avenue at
California Avenue

Tioga Avenue at

©
©

Del Monte Boulevard

Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Study Intersection Ops. & Emission Capital

Maint. Cost
Tioga Avenue at ALY A Y ALY F ALY ALY
California Avenue LY/ Y/ LY/ 7 @ Y4
Tioga Avenue at N N N N
Del Monte Boulevard \f’ \.l \:’ \.’ @ @

COST EFFECTIVENESS TO REDUCE
POLLUTANT EMISSIONS (AB 2766 GRANT)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and Sand
City.

AB 2766 Cost Effectiveness (Thousands)
$- $10

> |

$20 $30 $40

SCY_01

SCY_02

@ Traffic Signal @ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

AB 2766 Cost Effectiveness Preferred
Study Intersection Control
Tioga Avenue at f.\.
California Avenue \ Y 4
Tioga Avenue at N
Del Monte Boulevard \"

NOTE: Only the alternative with the lowest cost
effectiveness score is reported. Both alternatives may
be cost effective to reduce pollutant emissions.

Kittelson & Associates, Inc.

Sacramento, California
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TIOGA AVENUE AT CALIFORNIA
AVENUE

Capital Cost
Sensitivity
B/C Ratio
1.33
0 2

Result:

Based on the Life Cycle Benefit Cost Roundabout
ratio

The Benefit Cost (B/C) Ratio for this intersection is
1.33. Based on the B/C ratio, the form of intersection
control with the greatest potential return on
investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C Ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C Ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type is may change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design.

The total life cycle benefits of the roundabout are
estimated at $860,000 when compared to a traffic
signal..

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. The existing stop-
control or, no project alternative, is at capacity with

Summary of Existing Conditions

Corridor Context
Intersection | Roadway

Functional
Classification

Cross
Section

Speed
(mph)

westbound queues exceeding available storage during
the pm peak hour. Queues are expected to increase
over time with delay degrading to an LOS E during the
pm peak hour. Signal control is a viable alternative
considering the project constraints given for this
evaluation. There may be other considerations,
constraints, and project factors identified in future
design evaluations that could affect the feasibility and
prioritization of a specific configuration. Any
improvements at this intersection should be
coordinated with improvements at the Tioga Avenue /
Del Monte Boulevard intersection.

The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
Ratio.

Refer to the Intersection Cost Comparison for
intersection Number SCY-01 on the following pages for
a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Tioga Avenue at California Avenue is controlled by
stop signs on all approaches.

Parcels in the immediate vicinity of the project are
developed with dwelling set-backs exceeding 100 feet
from the existing edge of pavement. The Monterey
Peninsula Fixed Guideway Corridor is east of the
intersection. The existing intersection is within Sand
City right of way.

Multimodal Transportation

Active Transportation Links
Transit

Service Pedestrian

Considerations

Bicycle

Regional Context
& Routes

2 lane with Serves commercial & .
) . . Sidewalks .
. on street industrial land uses No transit No bike
Tioga . .
parking Urban 25 services lanes
Tioga Avenue . . Crosswalk on .
along west Provides coastal provided cerly | provided
Avenue at leg access westerly leg
California Sidewalk limited to
. S ial & . t side of south .
Avenue . . 2 lane with ) erves f:ommeraa No transit cast side of sou No bike
California industrial land uses X leg
on street Urban 25 services lanes
Avenue arking provided provided
P North leg: driveway Crosswalk on both
legs

Kittelson & Associates, Inc.

Sacramento, California
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Existing design constraints at the study intersection
include (see map for locations):
( P ) Control Type Legend
1. Potential right of way constraint
2. Intersection separation with Del Monte Existing Stop ;@I

Boulevard
3. At-grade crossing provision for future
Monterey Peninsula Fixed Guideway

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project
location with existing design constraints is provided
below.

PLANNED IMPROVEMENTS

The 2012 Monterey Peninsula Fixed Guideway Study
prepared by TAMC identifies the existing rail corridor
east of the intersection as the preferred alignment for
a future light rail or bus rapid transit corridor.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Proposed Signal @
Proposed Roundabout

Design Year Traffic

Traffic data for 2012 AM and PM peak hour volumes
was provided by the City. Design year 2040 peak hour
volumes were calculated with an assumed annual
growth rate of 2%.

Stop Control (Existing)

With stop control, demand exceeds available vehicle
storage capacity for the pm peak hour under existing
conditions. Additional capacity required to improve
stop control operations is not feasible based on
forecast demand and project constraints.

Signal Control

With signal control, the basic lane configurations
existing today would remain. The proposed signal
would require coordination with the signal at Del
Monte Boulevard to mitigate queuing between
intersections. It is expected that traffic signal control

4

5
-
-

o
=

oga Avenue

AL L o g s

ear T . B

: S0 1 i
h fi
SRR i

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.
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would improve intersection performance for the pm
peak period for existing and design year demand.
However, southbound queues for left turning vehicles
are expected to exceed available storage during the
pm peak period.

No physical changes are proposed to the existing
intersection therefore there will be no impacts to
pedestrian facilities. Bike lanes and transit stops are
not provided.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to perform below capacity for
both peak periods under existing and design year
conditions.

Crosswalks will be improved and provide midway
refuge areas. Bike lanes and transit stops are not
provided at the intersection therefore the roundabout
alternative will not impact either facility.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

M Existing @ New Traffic Signal @ New Roundabout

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 5 10 15 20

g=—"=

@ Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each

performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Table below.
Intersection control alternatives with a cost
effectiveness to reduce pollutant emissions of $20,000
or less are identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety ®
Delay ®
Emission ®
Costs
Operations and Maintenance ®

Initial Capital Cost @

Return on Investment

Life Cycle B/C Ratio ®

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000 0 @

RECOMMENDATIONS FOR FURTHER
STUDY

The following recommendations for further study will
likely have the greatest effect on the B/C Ratio and the
potential return on investment:

= Forecast design year traffic volumes at the study
intersection.

= QOperations and coordination of signal and active
warning device infrastructure needed for future
light rail transit line.

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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KITTELSON & ASSOCIATES, INC.

TRANSPORTATION ENGINEERING/PLANNING

TAMC Regional ICE Study
Intersection Number SCY—Ol

Intersection Cost Comparison

01/16

Tioga Avenue at California Avenue

Sand City, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.17 $ 25757 | $ 402,373 0.39 $ 57,237 | $ 894,163
Predicted PDO Crashes 0.71 $ 7,243 | $ 113,145 0.81 $ 8239 $ 128,707
Subtotal - Safety Costs - $ 32999 | $ 515519 - $ 65476 | $ 1,022,870
DELAY
Delay to Persons in Vehicles (hours) 923 $ 9695 % 252,061 2198 $ 23,182 $ 602,726
Subtotal - Delay Costs - $ 96951 % 252,061 - $ 23182 $ 602,726
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 8,853
Cost of Pow er for Signal - $ 4,255 66,472
Cost of lllumination 6 $ 8731 $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 4,660 72,799
Cost of Pavement Rehabilitation $ 17,452 $ 21,100
Subtotal - Operations and Maintenance Costs - $ 2873 % 62,329 - $ 10,063 $ 178,312
EMISSIONS
Tons of ROG 017 : $ 162 | $ 2,537 019 $ 182 $2,836
Tons of NOX 034 $ 4410; $ 68,900 036 $ 4,670 $72,953
Tons of PM10 0.0070; $ 702 | $ 10,963 0.0080 | $ 802 $12,530
Subtotal - Emissions Costs $ 5275i$ 82401 $ 5653 $ 88318
INITIAL CAPITAL COSTS
Construction Cost $ 1,004,675 $ 427,500
Construction Cost - Structures $ - $ -
Capital Support $ 191,000 $ 82,000
Right-of-Way $ 80,000 $ -
Subtotal - Initial Capital Costs $ 1,275,675 $ 509,500
NET PRESENT VALUE $ 2,105,584 $ 2,313,408

LIFE CYCLE BENEFIT/COST ANALYSIS

BENEFITS - Roundabout compared to Traffic Signal

Safety Benefit of Roundabout $507,352
Delay Reduction Benefit of Roundabout $350,665
Emission Reduction Benefit of Roundabout $5,918
Total Benefits $863,934
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$115,983
Added Capital Costs of a Roundabout $766,175
Total Costs $650,192

LIFE CYCLE (25 YEAR)
BENEAT/COST RATIO

1.33

B/C Preferred: Roundabout Alternative

AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 557 475

Cost Per Pound Per Life $41.23 $48.40
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $3,299 $3,872

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives
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Intersection Control Alternative Summary

California Avenue

EXISTING INTERSECTION

California Avenue

f ALL WAY STOP CONTROL
] Summary of Operations
‘.W AM PM
JiL LOS | Delay 95% LOS | Delay 95%
Design (s) Queue (s) Queue
. . Year (ft) (ft)
—x=—] ® —= 2012 A 8.3 10 NBT) C 243 | 270 (WBT)
¢ N F 2040 A 9.4 20 (NBT) E 39.0 | 353 (WBT)
t
NOTES:
1.  SBL queues exceed capacity during 2040 p.m. peak hour.
2. WB queues exceed capacity during 2012 and 2040 p.m. peak
hours.
California Avenue
California Avenue ALTERNATIVE 1
1“ SIGNAL WITH IMPROVEMENTS
Summary of Operations
o AM PM
Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
5 g Year (s) (ft) (s) (ft)
= ] @ —— 2012 B 12.3 33 (NBT) B 15.2 122 (SBL)
B N Ao R 2040 B 137 | 57(WBL) B 183 | #226(SBL)
t
NOTES:

1. SBL queues exceed capacity during 2040 p.m. peak hour

2. Assumes signal coordination with project intersection SCY_02

Calfornia Avenue

ALTERNATIVE 2
ROUNDABOUT
Summary of Operations
AM PM
Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2012 A 5.0 41 (WB) A 6.2 91 (WB)
2040 A 4.0 23 (WB) A 8.5 145 (WB)
NOTES:

Kittelson & Associates, Inc.

Sacramento, California
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TIOGA AVENUE AT DEL MONTE
BOULEVARD

Capital Cost
Sensitivity 1

B/C Ratio
0.69

Result:

Based on the Life Cycle Benefit Cost
ratio

Signal

Modification

The Benefit Cost (B/C) ratio for this intersection is
0.69. Based on the B/C ratio, the form of intersection
control with the greatest potential return on
investment is a signal modification.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs, especially right of way. Right
of way costs are estimated to account for nearly half
of the estimated capital costs. Based on the B/C
ratio’s sensitivity to estimated capital costs, the
preferred intersection control type may change with
further refinement of the project costs as proposed
improvements progress through detailed planning and
design.

Summary of Existing Conditions

Corridor Context

Intersection Roadway
Cross Functional Speed

Section Classification  (mph)

Safety, delay, and right of way  are notable
performance metrics driving the B/C Ratio. The
estimated safety costs of the signal are 2 times higher
than that of the roundabout. The estimated delay
costs of the signal are 3.5 times higher than that of the
roundabout. The estimated initial capital costs of the
roundabout are 30 times higher than that of the
signal. The total life cycle benefits of the roundabout
are estimated at $3,420,000. The total life cycle
benefit includes an estimated $7,200 in reduced
operations and maintenance costs when compared to
a traffic signal. The estimated right of way costs are
$2,340,000 for construction of the roundabout
alternative.

Operationally, the roundabout configuration is a
superior alternative to serve forecast traffic. The
existing signal control, or no project alternative, is
near capacity in the PM peak hour with northbound
left turn queues exceeding available storage. The
proposed signal alternative is limited to modification
of the signal timing. Modifications assume
construction of a signal at study intersection SCY_01,
Tioga Avenue at California Avenue. With the proposed
signal modifications, an overall reduction in delay is
expected. However, available storage for queued
vehicles will be insufficient to meet demand in the am
and pm peak periods. There may be other
considerations, constraints, and project factors
identified in future design evaluations that could
affect the feasibility and prioritization of a specific
configuration.

Multimodal Transportation

Active Transportation Links

Transit Service

Pedestrian Bicycle

Regional Context

Considerations

Routes

Tioga Serves commercial
& & industrial land i Sidewalks .
Avenue 2 lane uses No transit No bike
(west) / undivided Urban » serw.ces Crosswalk on Iane§
The Mall . provided provided
) (east) Provides coastal both legs
Tioga access west
Avenue at 4lanes Service provided
Del Monte A by Monterey-
with two- . . . .
Boulevard wav-left- Commercial Salinas Transit Sidewalks No bike
Del Monte tur:—lane Urban 35 corridor Alternate, for Lines 8, 10, lanes
Boulevard parallel route to SR 18, 20, & 55 Crosswalk on .
and on provided
1 south leg
street
R Stop at
parking : .
intersection

Kittelson & Associates, Inc.

Sacramento, California
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The intersection evaluation was based on traffic
operations for the 2040 design year. The year 2015
was assumed for the baseline “build” condition for a
total 25 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Number SCY-02 on the following pages for
a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Tioga Avenue at Del Monte Boulevard is controlled by
a traffic signal.

Parcels in the immediate vicinity of the project are
developed. A commercial building with zero set-back
is located at the northwest corner. The remaining
corner parcels are frontage for car dealerships. The
existing intersection is within Sand City right of way.

Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Commercial building

2. Cardealership

3. At-grade crossing provision for future
Monterey Peninsula Fixed Guideway

4. Intersection separation with California
Avenue

5. Transit stop

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

The 2012 Monterey Peninsula Fixed Guideway Study
prepared by TAMC identifies the existing rail corridor
east of the intersection as the preferred alignment for
a future light rail transit corridor.

A e\

Del Monte Boulevard

i L

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Signal

)
Proposed Signal @

Proposed Roundabout ®

Design Year Traffic

Traffic data for 2012 AM and PM peak hour volumes
was provided by the City. Design year 2040 peak hour
volumes were calculated with an assumed annual
growth rate of 2%.

Signal Control (Existing)

The existing signal control, or no project alternative, is
near capacity in the PM peak hour with northbound
left turn queues exceeding available storage.

Signal Control — Signal Timing Modifications

With signal control, the proposed traffic signal
improvements at Tioga Avenue and California Avenue
described in SCY_01 are assumed to exist. The
proposed signal timing modifications on Tioga Avenue
at Del Monte Boulevard are coordinated with
improvements at California Avenue. As a result, the
proposed signal timing modifications provide a
reduction in vehicle delay at Del Monte Boulevard.
However, vehicle queuing demand will exceed
available storage capacity for southbound traffic
during the am and pm peak hours and for northbound
traffic during the pm peak hour.

It should be noted that the signal control alternative
was limited in scope to signal timing modifications.
Capacity improvements needed to mitigate vehicle
queuing deficiencies will likely require acquisition of
right of way, widening of Tioga Avenue, and additional
improvements at California Avenue.

No physical changes are proposed to the existing
intersection therefore there will be no impacts to
pedestrian facilities and transit stops. Bike lanes are
not provided.

Roundabout Control

With roundabout control, two approach and
departure lanes are required on Del Monte Boulevard
for the northbound and southbound directions. Based
on design year traffic assumptions, it is unlikely that a

road diet with fewer lanes on Del Monte Boulevard
can be applied at this location.

Compared to the proposed signal alternative, the
roundabout improvements provide a superior form of
traffic control. However, the roundabout will likely
require right of way acquisition in all four quadrants.

The multi-lane roundabout is expected to perform
below capacity for both peak hours under future
design year conditions.

Crosswalks will be improved and provide midway
refuge areas. Bike lanes are not provided at the
intersection therefore the roundabout alternative will
not impact bike access. Access to transit stops can be
maintained with the proposed roundabout.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)

0 10 20 30 40 50 60 70 &0

PM

M Existing M New Traffic Signal @ New Roundabout

NOTE: Intersection delay is limited to 80 seconds in
the chart above. 80 seconds is equivalent to a Level of
Service F (LOS F) for signal control.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

PM%—

M Existing @ New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to

Kittelson & Associates, Inc.

Sacramento, California
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the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety Q
Delay ®
Emission o
Costs

()

Operations and Maintenance

Initial Capital Cost @

Return on Investment

Life Cycle B/C Ratio e

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000 ® @

Recommendations for Further Study
The following recommendations for further study will

likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Forecast design year traffic volumes at the study
intersection.

= QOperations and coordination of signal and active
warning device infrastructure needed for future
light rail transit line.

= Refinement of potential right of way acquisition
costs.

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California
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KITTELSON & ASSOCIATES, INC.

TRANSPORTATION ENGINEERING/PLANNING

TAMC Regional ICE Study
Intersection Number SCY_02

Intersection Cost Comparison

01/16

Tioga Avenue at Del Monte Boulevard

Sand City, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.21 $ 30490 $ 476,316 0.71 $ 105,138 | $ 1,642,469
Predicted PDO Crashes 1.48 $ 15105} $ 235,976 1.37 $ 13,989 | $ 218,534
Subtotal - Safety Costs - $ 45595 | $ 712,292 - $ 119,126 ;| $ 1,861,003
DELAY
Delay to Persons in Vehicles (hours) 2970 $ 29833 $ 775,650 11330 $ 116,767 | $ 3,035,940
Subtotal - Delay Costs - $ 298331 $ 775,650 - $ 116,767 | $ 3,035,940
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 8,853
Cost of Pow er for Signal - $ 4,255 66,472
Cost of lllumination 6 $ 8731 $ 13,632 4 $ 582 9,088
Cost of Landscaping Maintenance - $ 2000;$% 31,244
Cost of Signal Maintenance - $ 4,660 72,799
Cost of Pavement Rehabilitation $ 39,987 $ 84,683
Subtotal - Operations and Maintenance Costs - $ 2873 % 84,864 - $ 10,063 $ 241,894
EMISSIONS
Tons of ROG 0.10 | $ 97 | $ 1,510 0.16 | $ 150 $2,350
Tons of NOX 032 $ 4085 $ 63,809 036 $ 4,668 $72,925
Tons of PM10 0.0045; $ 451 ¢ $ 7,045 0.0068 | $ 676 $10,568
Subtotal - Emissions Costs $ 46321 % 72,365 $ 5495 $ 85842
INITIAL CAPITAL COSTS
Construction Cost $ 2,447,250 $ 101,200
Construction Cost - Structures $ - $ -
Capital Support $ 465,000 $ 20,000
Right-of-Way $ 2,341,000 $ -
Subtotal - Initial Capital Costs $ 5,253,250 $ 121,200
NET PRESENT VALUE $ 6,826,056 $ 5,260,037

LIFE CYCLE BENEFIT/COST ANALYSIS

BENEFITS - Roundabout compared to Traffic Signal

Safety Benefit of Roundabout $1,148,711
Delay Reduction Benefit of Roundabout $2,260,290
Emission Reduction Benefit of Roundabout $13,477
Total Benefits $3,422,478
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$157,030
Added Capital Costs of a Roundabout $5,132,050
Total Costs $4,975,020

LIFE CYCLE (25 YEAR)
BENEAT/COST RATIO

0.69

B/C Preferred: Signal Alternative

AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)

Annual Emission Reduction (Ib/year) 371 163

Cost Per Pound Per Life $61.93 $141.07
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $4,955 $11,285

Kittelson & Associates, Inc.
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Intersection Improvement Alternatives
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Intersection Control Alternative Summary

EXISTING INTERSECTION A~

(LN
Del Monte Boulevard

1N Del Mw;(e Eolu|evavd SIG NAL ':‘ EBE :r
=0 Summary of Operations
Yl AM PM
I Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
) = 2012 B 13.0 192 (SBT) D 40.7 #372 (NBL)
- S — o =
2 = 8 ———x z 2040 B 17.8 #525 (SBT) F 140.6 | #538 (NBL)
F = E
Al1lF NOTES:
1. Referenced Existing and calculated volumes were adjusted for volume
’ balance with Tioga Avenue/California Avenue.
. 2. NBL queues exceed storage capacity during the 2012 and 2040 p.m.
K peak hours
3. EBL queues exceed storage capacity during the 2012 and 2040 p.m. peak
Del Mor‘*ze Bolulevavd hours
ALTERNATIVE 1
1N el Mofke Sonievard SIGNAL TIMING MODIFICATIONS
Summary of Operations
i AM PM
JILL
l Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
|| Year (s) (ft) (s) (ft)
i 0 == 3 2012 21.0 243 (SBT) D 35.6 #328 (NBL)
—=] ¢ 2040 20.7 | #592 (SBT) 53.1 | #745 (SBT)
ki NOTES:
1.  Referenced Existing and calculated volumes were adjusted for

volume balance with Tioga Avenue/California Avenue

2. NBL queues exceed storage capacity during the 2012 and 2040
p.m. peak hours

3.  EBL queues exceed storage capacity during the 2012 and 2040
p.m. peak hours

Dal Monte Boulavard

|
Dal Monta Boulevard

ALTERNATIVE 2
ROUNDABOUT

Summary of Operations
AM PM
Design LOS Delay | 95% Queue | LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2012 A 4.2 30 (SB) A 7.2 59 (NB)
2040 A 6.1 66 (SB) C 16.5 222 (NB)

NOTES:

1.  Referenced Existing and calculated volumes were adjusted for
volume balance with Tioga Avenue/California Avenue

Kittelson & Associates, Inc.

Sacramento, California
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Regional Roundabout Study — Utilizing Caltrans’ Intersection Control
Evaluation
Section 10:

City of Seaside

Study Intersections:
e BROADWAY AVENUE AT DEL MONTE BOULEVARD

e BROADWAY AVENUE AT ALHAMBRA STREET
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CITY OF SEASIDE SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Study Intersection Intersection

Number
Broadway Ave. / Contra Costa St. at SEA-01
Del Monte Boulevard
Broadway Avenue at SEA-02
Alhambra Street

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under City of
Seaside jurisdiction. Results of the analysis and
preferred traffic control type are presented in
graphical form for quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend
Existing  Proposed
Stop Sign
Traffic Signal (H)
Roundabout N/A N
\ ¥ 4

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled
intersection is compared relative to a proposed
roundabout controlled intersection.

B/C =1.00: AB/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by the City of Seaside, a
holistic B/C score was developed based on the net
present value (i.e., life cycle duration using a discount
rate of 4%) for the following five performance
measures:

* Safety Benefit

* Delay Reduction Benefit

* Emission Reduction Benefit

* Operations and Maintenance Costs
e Initial Capital Costs

The resulting B/C ratio and the preferred intersection
control type based on return on investment for each
study intersection(s) is as follows:

B/C Preferred
Ratio Control

Study Intersection

Broadway Ave. / Contra
Costa St. at 0.95
Del Monte Boulevard

Broadway Avenue at

Alhambra Street 4.63

F A
\ V¥ 4

SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the
B/C ratio. The performance measures used to

Kittelson & Associates, Inc.

Sacramento, California
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calculate the benefits of a roundabout compared to a
stop or traffic signal are:

° Safety Benefit (of a roundabout)
* Delay Reduction Benefit (of a roundabout)
* Emission Reduction Benefit (of a roundabout)

Performance measures used to calculate the costs of a
roundabout compared to a stop or traffic signal are:

° Operations and Maintenance Cost (added costs
of a roundabout)

* Initial Capital Cost (added costs of a
roundabout)

The summation of the performance measure benefits
and performance measure costs are illustrated below
for each intersection:

NOTE: Due to the close proximity of the Broadway
Avenue intersection and the Contra Costa Street
intersection with Del Monte Boulevard, the
performance measures for the Broadway Avenue /
Contra Costa Street at Del Monte Boulevard study
intersection, SEA-01, are a summation of performance
measures at each of the intersections. As a reference,
the performance measures for each intersection are
reported in the following bar charts to illustrate the
performance measure benefits and the performance
measure costs that were used to calculate the “study
intersection” performance measures. Broadway
Avenue at Del Monte Boulevard is assigned
intersection number SEA-Ola. Contra Costa Street at
Del Monte Boulevard is assigned intersection number
SEA-01b. SEA-Ola and SEA-01b are illustrated with a
grey background in the following bar charts. Only the
preferred control for the study intersection, SEA-01, is
reported in the summary tables for each performance
measure.

Life Cycle Benefits & Costs (Thousands)

S- $1,000 $2,000 $3,000 $4,000

SEA_0O1a
SEA_01b
SEA_01

sea_02 [

@ Total Benefits

@ Total Costs

A brief overview of each performance measure and
the assumptions used to calculate the performance
measure costs are provided below. A bar chart
illustrating the calculated cost of each performance
measure by intersection control type is provided for
each intersection. Following the performance
measure overview is a table summarizing the

preferred form of intersection control based solely on
the results of individual performance measure.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated
using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Safety Cost (Thousands)

$- $1,000 $2,000 $3,000
SEA_O1a
SEA_01b 1
SEA_01 1 ]
SEA_02 1
@ Traffic Signal [@ Roundabout

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred
Study Intersection Control

Broadway Ave. / Contra Costa St. at
Del Monte Boulevard

Broadway Avenue at
Alhambra Street

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters

Kittelson & Associates, Inc.

Sacramento, California
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2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Thousands)

$- $1,000 $2,000 $3,000

O —
T

SEA01 o ——

sea_02

@ Traffic Signal

@ Roundabout

Based solely on lowest expected person hours of
delay, the preferred intersection control type for each
study intersection is as follows:

Delay Preferred
Study Intersection Control
Broadway Ave. / Contra Costa St. at " \_
Del Monte Boulevard \‘l
Broadway Avenue at
Alhambra Street

Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Thousands)

$- $50 $100 $150 $200
SEA_Ola
SEA_O1b 1
SEA_01 1
SEA_02 1
@ Traffic Signal [@ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Emissions Preferred
Study Intersection Control
Broadway Ave. / Contra Costa St. at I.\_
Del Monte Boulevard \ Y 4
Broadway Avenue at A
Alhambra Street \ Y 4

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs
associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement
rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

S- $100 $200 $300 $400
SEA_Ola
SEA_O1b 1
SEA_01 1
SEA_02 1
[ Traffic Signal @ Roundabout

Based solely on lowest expected annual operations
and maintenance costs, the preferred intersection
control type for each study intersection is as follows:

Kittelson & Associates, Inc.
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Operations and Maintenance Preferred Initial Capital Costs (Thousands)
Study Intersection Control
$- $2,000 $4,000 $6,000
Broadway Ave. / Contra Costa St. at I_‘.\ ,
Del Monte Boulevard \ Y 4 SEA_Ola
Broadway Avenue at f.\ SEA_O1b
Alhambra Street \ Y 4 ]
SEA_01
Initial Capital Costs SEA_02 |— el
The initial capital costs performance measure m Traffic Signal @ Roundabout

estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Specific design requirements for each jurisdiction were
not evaluated and any specific design standards or
features required by a jurisdiction will be evaluated in
future phases of the project. If the specific design
standard or feature would impact the cost of the
overall intersection, the guiding principle of this study
is that design exemptions can be implemented.

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

Preferred
Control

O
©

Initial Capital Cost
Study Intersection

Broadway Ave. / Contra Costa St. at
Del Monte Boulevard

Broadway Avenue at
Alhambra Street

Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Study Intersection Safety Delay Ops. & Emission Capital B/C
Maint. Cost

Broadway Ave. / Contra Costa St. at I.\, y ) '\ y .\, l.\, @ @

Del Monte Boulevard \ YV 4 \ Y 4 \ Y 4 \ Y 4

Broadway Avenue at A @ A A @ A

Alhambra Street \ YV 4 \ Y 4 \ Y 4 \ Y 4

COST EFFECTIVENESS TO REDUCE
POLLUTANT EMISSIONS (AB 2766 GRANT)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and the City
of Seaside.

Kittelson & Associates, Inc.
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AB 2766 Cost Effectiveness (Thousands)
S- $10 $20 $30 $40 $50 $60

SEA_O1la

SEA_01b

SEA_O01

SEA_02

@ Traffic Signal [@ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

AB 2766 Cost Effectiveness Preferred
Study Intersection Control
Broadway Ave. / Contra Costa St. at NONE

Del Monte Boulevard

Broadway Avenue at

A
Alhambra Street N ’

NOTE: Only the alternative with the lowest cost
effectiveness score is reported. Both alternatives may
be cost effective to reduce pollutant emissions.

None: The average speeds of the proposed
improvements are similar to existing and do not
provide a benefit.

Kittelson & Associates, Inc.
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BROADWAY AVENUE / CONTRA Study Intersection Intersection = B/C
COSTA STREET AT DEL MONTE

Number Ratio

Broadway Avenue at
BOULEVARD Del Monte Boulevard SEA-Ola 121
Capital Cost Contra Costa Street at SEA-OLb 0.70
Sensitivity 1 Del Monte Boulevard g :
-1----, B/C Ratio
v . ; CAPITAL COST SENSITIVITY
‘1 ;r 0.95 The B/C ratio for this study intersection is sensitive to
b estimated capital costs. Based on the B/C ratio’s
';ﬁ rrI sensitivity to estimated capital costs, the preferred
0 N 2 intersection control type is likely to change with
further refinement of the project costs as proposed
improvements progress through detailed planning and
Result: design.
Based on the Life Cycle Benefit Cost Safety, delay, and right of way are notable
ratio performance metrics driving the B/C ratio. The

estimated safety costs of the signal are 3 times higher
than that of the roundabout. The estimated delay
costs of the signal are 2 times higher than that of the
roundabout. The estimated initial capital costs of the
signal are 3 times higher than that of the roundabout.
The total life cycle benefits of the roundabout are
intersections were combined into a single project due e'stlmated at S?,OO0,000 wher.1 compared to .th.e traffic
to the short distance between intersections and the signal alternative. The total life cycle benefit includes
traffic volumes on Del Monte Boulevard The an estimated $14,400 reduction in annual operations
individual B/C scores for each intersection are as and maintenance costs when compared to the traffic
follows: signal alternative. The estimated right of way costs are
$1,875,000. A capital cost reduction of $152,700 or

Based on the B/C ratio, the form of intersection more would yield a B/C ratio greater than 1.00.
control with the greatest potential return on

investment is a traffic signal.

The Benefit Cost (B/C) ratio for Broadway Avenue /
Contra Costa Street at Del Monte Boulevard is 0.95.
The B/C ratio of 0.95 represents the combination of
performance measures for the Broadway Avenue at
Del Monte Boulevard intersection and the Contra
Costa Street at Del Monte Boulevard intersection. The

Summary of Existing Conditions

Multimodal Transportation
Corridor Context
Active Transportation Links

Intersection Roadway
Cross Functional Speed . Transit Service Pedestrian Bicycle
. e . Regional Context X )
Section Classification (mph) Considerations
41 i
ar.1e. serves bu.smess & Service provided | Sidewalks .
Broadway undivided commercial land . No bike
. X by Monterey Crosswalk with
Avenue (City | withon Local 30 uses X . X lanes
N . Salinas Transit 2 pedestrian .
Broad of Seaside) street (commercial for Line 12 refuges provided
roadway parking corridor) g
Avenue Contra Costa 2 lane Serves business & No Sidewalks No bike
and Contra | street ( City undivided Local 30 commercial land None Crosswalk lanes
Costa of Seaside) uses provided
Street at Service provided )
. Sidewalks
Del Monte 4 lane Commercial by Monterey- Crosswalk
Del M i li T it
Boulevard el Monte undivided corridor Sa |n.as ransi north of No bike
Boulevard with on Local 35 for Lines 8, 10, Broadwa lanes
(City of Alternate, 12, 18, 20, & 55 4 .
. street Avenue & north | provided
Seaside) X parallel route to
parking of Contra Costa
SR1 Stop at
X . Street
intersection

Kittelson & Associates, Inc. Sacramento, California



Transportation Agency for Monterey County (TAMC)
Regional Intersection Control Evaluation

Broadway Avenue / Contra Costa Street at Del Monte Boulevard
Page 10- 7

Initial capital costs for the intersection were estimated
as one project and evenly split for each intersection.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic while providing
improved pedestrian and bicycle facilities.  The
existing signal control, or no project alternative, will
provide adequate vehicle capacity to serve forecast
traffic. The proposed signal alternative will provide
pedestrian and bicycle improvements while
adequately serving forecast traffic demand. The
project assumes improvements are made at Broadway
Avenue and the Contra Costa Street intersections with
Del Monte Boulevard. There may be other
considerations, constraints, and project factors
identified in future design evaluations that could
affect the feasibility and prioritization of a specific
configuration.

The intersection evaluation was based on traffic
operations for the 2027 design year. The year 2015
was assumed for the baseline “build” condition for a
total 12 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Numbers SEA-Ola and SEA-Olb on the
following pages for a complete summary of the Life
Cycle Benefit/Cost Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics

of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

The existing Broadway Avenue at Del Monte
Boulevard and the Contra Costa Street at Del Monte
Boulevard intersections are controlled by coordinated
traffic signals.

Parcels adjacent to the intersections are developed
with commercial structures located at the back of
existing sidewalks. Off street parking is adjacent to
commercial structures. Del Monte Boulevard and
Broadway Avenue is City of Seaside right of way.
Contra Costa Street is Sand City right of way.

Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Commercial building
2. Parking lot (private)
3. Parking lot (City of Seaside)
4. At-grade crossing provision for future
Monterey Peninsula Fixed Guideway
5. Intersection separation between Broadway
Avenue and Contra Costa Street.
The Summary of Existing Conditions table describes
the study area roadways. Below, an aerial view of the

project location with existing design constraints is
provided.

= LRR ML e 13 LR

Y 7ZQ e 7y SR ot

2=z o
Broadway Avenue

[P

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.
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PLANNED IMPROVEMENTS

The Broadway Avenue at Del Monte Boulevard
intersection is located within the City of Seaside West
Broadway Urban Village Specific Plan. The West
Broadway Urban Village Specific Plan identifies a
reduction in traffic lanes on Broadway Avenue from
four lanes to two lanes. Additional improvements
include intersection modifications at Broadway
Avenue and Del Monte Boulevard and installing
bicycle lanes on Del Monte Boulevard.

The 2012 Monterey Peninsula Fixed Guideway Study
prepared by TAMC identifies the existing rail corridor
east of the intersection as the preferred alignment for
a future light rail transit corridor.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Signal €:3

Proposed Signal @

Proposed Roundabout a

Design Year Traffic

Traffic data for the 2011 AM /PM peak hour and the
2027 AM / PM peak hour volumes were taken from
the West Broadway Urban Village Specific Plan
provided by the City.

Signal Control (Existing)

The existing signal control, or no project alternative,
operates with coordination between the two closely
spaced intersections. The signal is phased to allow
vehicles traveling north/south along Del Monte
Boulevard to traverse both intersections. Vehicles
turning from Del Monte Boulevard have protected left
turns. The critical queue areas are northbound left at
Contra Costa Avenue and southbound left at
Broadway Avenue as the queue here will spill back and
affect the other intersection. Queues exceed capacity
in the AM peak hour for the northbound left turn and
in the PM peak hour for the southbound left under
both existing and future design year conditions.

Signal Control Modifications

With the modified signal control alternative, roadway
improvements include the addition of bicycle lanes on
Del Monte Boulevard and Broadway Avenue, removal
of the northbound Del Monte Boulevard right turn

lane at Broadway Avenue, removal of the westbound
right turn lane on Broadway Avenue, and the removal
of one lane in each direction on Broadway Avenue.

Protected phasing for the left turns as well as
coordination between the two intersections will be
maintained with changes in coordination patterns. The
signal is phased to give priority to vehicles traveling
north along Del Monte Boulevard as well as turning
left onto Contra Costa Street during the AM peak
hour. For the PM peak hour priority is given to vehicles
traveling south along Del Monte Boulevard as well as
turning left onto Broadway Avenue. This proposed
coordination plan will help address the queue spill
back from turning vehicles on the short segment
between the two intersections.

Proposed intersection and roadway reconfiguration
will improve pedestrian and bike facilities and
maintain transit stops.

Roundabout Control

With roundabout control, two multilane roundabouts
are proposed. Roadway improvements include the
addition of bicycle lanes on Del Monte Boulevard and
Broadway Avenue, removal of one lane in each
direction on Broadway Avenue, and a lane drop for
the southbound Del Monte Boulevard approach to
Contra Costa Street. The proposed roundabouts will
improve performance at the study intersections for
AM and PM peak hours under both existing and future
design year conditions.

Proposed intersection and roadway reconfiguration
will improve pedestrian and bike facilities and
maintain transit stops.

TRAFFIC OPERATIONS SUMMARY

The following bar charts illustrate the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

SEA-01a: Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

M Existing M New Traffic Signal @ New Roundabout

Kittelson & Associates, Inc.
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SEA-O1b: Delay (seconds) Performance Measure Summary Preferred
Performance Measure
0 10 20 30 40 50 60 70 80 Control
y Benefits
AM
F A
_ Safet ®
Y LY
PM A
Delay \"
@ Existing @ New Traffic Signal @ New Roundabout
The following bar chart illustrates the calculated Emission \"
average speeds through the study intersection used to ”
osts

determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30

- —

M Existing @ New Traffic Signal @ New Roundabout

NOTE: The average speed identified in the bar chart
above is the average of SEA-01a and SEA-O1b.

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Table below.
Intersection control alternatives with a cost
effectiveness to reduce pollutant emissions of $20,000
or less are identified

Operations and Maintenance

Initial Capital Cost

Return on Investment

Life Cycle B/C Ratio

@ O

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000 NONE

NONE: Indicates that neither the signal nor
roundabout alternative has a cost effectiveness value
less than $20,000.

RECOMMENDATIONS FOR FURTHER
STUDY

The following recommendations for further study will
likely have the greatest effect on the B/C Ratio and the
potential return on investment:

= Preliminary engineering and additional site
investigations.

= Refinement of right of way costs.
= Evaluation of operations with a 2040 design year.

= Evaluation and consideration of removing the
westbound Broadway Avenue right turn lane (This
option will increase westbound vehicle queuing and
increase the westbound approach delay to LOS E for
the 2027 PM peak hour).

= QOperations and coordination of signal and active
warning device infrastructure needed for future
light rail transit line.

Kittelson & Associates, Inc.
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Intersection Cost Comparison

Broadway Avenue at Del Monte Boulevard
Seaside, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.26 $ 38,099 | $ 357,563 0.89 $ 131,376 | $ 1,232,976
Predicted PDO Crashes 1.89 $ 19,272 | $ 180,867 1.76 $ 17970 | $ 168,647
Subtotal - Safety Costs - $ 57,371 | $ 538,430 - $ 149,346 | $ 1,401,623
DELAY
Delay to Persons in Vehicles (hours) 4373 $ 59,620 | $ 775,057 10284 $ 139,668 | $ 1,815,686
Subtotal - Delay Costs - $ 59,620 i $ 775,057 - $ 139,668 | $ 1,815,686
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 5,318
Cost of Pow er for Signal - $ 4,255 39,933
Cost of llumination 6 $ 8731 $ 8,190 4 $ 582 5,460
Cost of Landscaping Maintenance - $ 2000;$% 18,770
Cost of Signal Maintenance - $ 4,660 43,734
Cost of Pavement Rehabilitation $ 69,252 $ 72,969
Subtotal - Operations and Maintenance Costs - $ 2873 % 96,212 - $ 10,063 $ 167,415
EMISSIONS
Tons of ROG 023} $ 222 ¢ $ 2,080 029 $ 271 $2,543
Tons of NOX 075 $ 9699 $ 91,026 0.78 i $ 10,033 $94,164
Tons of PM10 0.0104; $ 1,034 | $ 9,704 0.0130 | $ 1,292 $12,129
Subtotal - Emissions Costs $ 10,955 i $ 102,810 $ 11597 i $ 108,837
INITIAL CAPITAL COSTS
Construction Cost $ 1,003,987 $ 480,600
Construction Cost - Structures $ - $ -
Capital Support $ 371,500 $ 178,000
Right-of-Way $ 937,500 $ -
Subtotal - Initial Capital Costs $ 2,312,987 $ 658,600
NET PRESENT VALUE $ 3,722,686 $ 4,043,324
BENEFITS - Roundabout compared to Traffic Signal
Safety Benefit of Roundabout $863,193
Delay Reduction Benefit of Roundabout $1,040,630 LIFE CYCLE (12 YEAR)
Emission Reduction Benefit of Roundabout $6,027 BENEHT/COST RATIO
Total Benefits $1,909,849
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$71,202 1 2 1
Added Capital Costs of a Roundabout $1,654,387 "
Total Costs $1,583,185
B/C Preferred: Roundabout Alternative
AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)
Annual Emission Reduction (Ib/year) 161 N/A - Same as existing
Cost Per Pound Per Life $250.00 N/A - Same as existing
AIR QUALITY COST EFFECTIVENESS ($/ton / year) $41,666 N/A - Same as existing

Kittelson & Associates, Inc.

Sacramento, California
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KITTELSON & ASSOCIATES, INC. A -
Lt Rt <ot b intersection Number |RAASS

01/16
Intersection Cost Comparison

Contra Costa at Del Monte Boulevard
Seaside, California

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/Injury Crashes 0.20 $ 28829 $ 270,558 0.67 $ 99,409 | $ 932,958
Predicted PDO Crashes 1.30 $ 13,299 | $ 124,815 1.18 $ 12,013 | $ 112,744
Subtotal - Safety Costs - $ 42,128 | $ 395,373 - $ 111,422 | $ 1,045,702
DELAY
Delay to Persons in Vehicles (hours) 2727 $ 37,053 $ 481,694 5239 $ 71538 $ 929,995
Subtotal - Delay Costs - $ 37,053 % 481,694 - $ 71538 $ 929,995
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 5,318
Cost of Pow er for Signal - $ 4,255 39,933
Cost of llumination 6 $ 873 | $ 8,190 4 $ 582 5,460
Cost of Landscaping Maintenance - $ 2000 ;% 18,770
Cost of Signal Maintenance - $ 4,660 43,734
Cost of Pavement Rehabilitation $ 49,858 $ 59,805
Subtotal - Operations and Maintenance Costs - $ 2873 % 76,818 - $ 10,063 $ 154,251
EMISSIONS
Tons of ROG 015 $ 144 | $ 1,347 015 $ 144 $1,347
Tons of NOX 044{$ 5653 % 53058 044t $ 5,653 $53,058
Tons of PM10 0.0076; $ 753 1 $ 7,070 0.0076 ;| $ 753 $7,070
Subtotal - Emissions Costs $ 6550 % 61,475 $ 6550 % 61,475
INITIAL CAPITAL COSTS
Construction Cost $ 1,003,987 $ 480,600
Construction Cost - Structures $ - $ -
Capital Support $ 371,500 $ 178,000
Right-of-Way $ 937,500 $ -
Subtotal - Initial Capital Costs $ 2,312,987 $ 658,600
NET PRESENT VALUE $ 3,266,873 $ 2,788,547
BENEFITS - Roundabout compared to Traffic Signal
Safety Benefit of Roundabout $650,329
Delay Reduction Benefit of Roundabout $448,300 LIFE CYCLE (12 YEAR)
Emission Reduction Benefit of Roundabout $0 BENEHT/COST RATIO
Total Benefits $1,098,629
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$77,433 O 70
Added Capital Costs of a Roundabout $1,654,387 "
Total Costs $1,576,954
Roundabout not Preferred
AIR QUALITY ANALYSIS
AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)
Annual Emission Reduction (Ib/year) 0 N/A - Same as existing
Cost Per Pound Per Life N/A - No emissions change N/A - Same as existing
AIRQUALITY COST EFFECTIVENESS ($/ton / year) N/A - No emissions change N/A - Same as existing

Kittelson & Associates, Inc. Sacramento, California
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Intersection Improvement Alternatives
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Intersection Control Alternative Summary

Del Monte Bivd
1 |

EXISTING INTERSECTION — Contra Costa at Del Monte
SIGNAL

Summary of Operations

, AM PM
(1] Design LOS Delay | 95% Queue LOS Delay | 95% Queue
, Year (s) (ft) (s) (ft)
H 2012 B 16.0 181 (NBL) A 9.0 116 (SBT)
g E ] @ 2027 B 184 | 229(NBL) B | 134 | 157(sBT)
S ~
I
R NOTES:
o 1. NBL queue exceeds available storage during all peak hours.
I 1
Del Monte Bivd
o O e ave EXISTING INTERSECTION — Broadway at Del Monte TN
. SIGNAL €:3
] 1
Y Summary of Operations
I AM PM
Design LOS | Delay | 95% Queue LOS Delay | 95% Queue
| — Year (s) (ft) (s) (ft)
-] |7: - - -% 2012 B 13.6 187 (WBL) B 14.4 277 (NBR)
— — & 2027 B 18.3 206 (WBL) B 14.1 343 (NBR)
C e
| s NOTES:
! 1. NBRsignificant queuing during all peak hours.
! 2. SBL queue exceeds available storage during 2012 and 2027 p.m. peak
! hours.
D IIIV| te A
Dl Monte Biva ALTERNATIVE 1- Contra Costa at Del Monte
1 1
i , SIGNAL @
1 1
| Summary of Operations
A ' AM PM
. Design LOS | Delay | 95% Queue | LOS | Delay 95% Queue
@ Year (s) (ft) (s) (ft)
5 = 3 2012 B 13.1 140 (NBL) B 18.6 113 (SBT)
¢ 2027 B 17.5 161 (NBL) C 20.3 154 (SBT)
|
11
NOTES:

| [
Del Monte Blvd

1. NBL queue exceeds available storage during all peak hours.

Kittelson & Associates, Inc.

Sacramento, California
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Del Monte Ave
L

E

1 |
Del Monte Ave

Broadway Ave

ALTERNATIVE 1 - Broadway at Del Monte
SIGNAL

O

Summary of Operations

AM PM
Design LOS | Delay | 95% Queue | LOS | Delay 95% Queue
Year (s) (ft) (s) (ft)
2012 B 18.6 293 (WBL) 23.2 486 (NBT)
2027 C 21.9 376 (WBL) 35.5 657 (NBT)
NOTES:

1. NBT significant queuing during all peak hours.

2. SBL queue exceeds available storage during 2012 and 2027 p.m. peak

hours

Del Monte Bivd
'

ALTERNATIVE 2 — Contra Costa at Del Monte

ROUNDABOUT

Summary of Operations
AM PM
Design LOS | Delay | 95% Queue | LOS | Delay | 95% Queue
Year (s) (ft) (s) (ft)
2012 A 8.3 116 (SB) 7.5 88 (SB)
2027 B 11.5 172 (SB) 9.4 121 (SB)
NOTES:
ALTERNATIVE 2 — Broadway at Del Monte
o T ROUNDABOUT
Summary of Operations
AM PM
Design LOS | Delay | 95% Queue | LOS | Delay 95% Queue
Year (s) (ft) (s) (ft)
2012 A 8.9 85 (SB) A 9.9 116 (NB)
2027 B 11.3 119 (SB) 12.7 157 (NB)

NOTES:

Kittelson & Associates, Inc.

Sacramento, California
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BROADWAY AVENUE AT
ALHAMBRA STREET

Capital Cost
Sensitivity
B/C Ratio
4.63
0 ..
Result:

Based on the Life Cycle Benefit Cost Roundabout

ratio

The Benefit Cost (B/C) ratio for Broadway Avenue at
Alhambra Street is 4.63. Based on the B/C ratio, the
form of intersection control with the greatest
potential return on investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type may change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design.

The potential cost to acquire right of way for the
construction of the roundabout is not included in the
calculated B/C ratio. Holding all calculated
performance measures, a right of way budget equal to
$540,000 will maintain a B/C ratio greater than 1.

Summary of Existing Conditions

Corridor Context

Intersection Roadway

Cross Functional Speed

The total life cycle benefits of the roundabout are
estimated at $470,000 when compared to a traffic
signal. The total life cycle benefit includes an
estimated $7,200 reduction in annual operations and
maintenance costs when compared to a traffic signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. The existing stop-
control or, no project alternative, will provide
adequate vehicle capacity through the design year.
Reducing the number of through lanes on Broadway
Avenue to one lane each direction, while maintaining
stop control, is not expected to provide adequate
capacity for the design year. Signal control is a viable
alternative considering the project constraints given
for this evaluation. There may be other
considerations, constraints, and project factors
identified in future design evaluations that could
affect the feasibility and prioritization of a specific
configuration.

The intersection evaluation was based on traffic
operations for the 2027 design year. The year 2015
was assumed for the baseline “build” condition for a
total 12 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection number SEA-02 on the following pages for
a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Broadway Avenue at Alhambra Street is controlled by
stop signs on all approaches.

Multimodal Transportation

Active Transportation Links

Transit Service

Regional Context Pedestrian Bicycle
Section Classification (mph) g Considerations Routes
4 lane Serves business Service .
Broadway L . . Sidewalks .
undivided & commercial provided by No bike
Avenue . Crosswalk on
(City of with on Local 30 land uses Monterey cast & west lanes
Broadway Seaside) street Commercial Salinas Transit legs provided
Avenue at parking corridor for Line 12 g
2-
Alhambra Alhambra aru? Ser.ves . Sidewalks .
Street undivided residential, No bike
Street . . . Crosswalk on
. with on Local 25 business, & No Service lanes
(City of R . south & north .
. street residential land provided
Seaside) . legs
parking uses

Kittelson & Associates, Inc.

Sacramento, California
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Parcels in the northwest, northeast, and southeast
guadrants are developed with commercial structures
located at the back of existing sidewalks. The
southwesterly parcel provides customer parking for
the adjacent business. The existing intersection is
within the City of Seaside.

Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Existing commercial structure — identified as
fatal flaw if disturbed.
2. Existing parking lot

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

The Broadway Avenue at Alhambra Street intersection
is located within the City of Seaside West Broadway
Urban Village Specific Plan. The West Broadway
Urban Village Specific Plan identifies a reduction in
traffic lanes on Broadway Avenue from 4 lanes to 2
lanes.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop f@'
Proposed Signal @
Proposed Roundabout

Design Year Traffic

Traffic data for the 2011 PM peak hour and the 2027
PM peak hour volumes were taken from the West
Broadway Avenue Corridor Transportation Analysis
provided by the City. Volumes were not provided for
the AM peak hour.

Stop Control (Existing)

With stop control and four travel lanes on Broadway
Avenue, there is adequate capacity to serve forecast
demand for the PM peak hour. Reducing the number
of travel lanes on Broadway Avenue from four to two,
while maintaining all way stop control, will not provide
adequate capacity to serve forecast demand for either
design period during the PM peak hour. Operations
for the reduced lane stop control option are provided
in the Operations Summary. A B/C ratio was not
calculated for this alternative.

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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Signal Control

With signal control, two travel lanes on Broadway
Avenue will provide adequate capacity to serve
forecast demand for the PM peak hour. Intersection
improvements, such as bulb outs, are suggested to
reduce pedestrian crossing distances.

The proposed traffic signal is expected to improve
intersection performance and provide adequate
capacity for the PM peak hours under both existing
and future design year conditions.

Proposed intersection and roadway reconfiguration
will improve pedestrian and bike.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to improve intersection
performance and provide sufficient capacity for AM
and PM peak hours under both existing and future
design year conditions.

Proposed intersection and roadway reconfiguration
will improve pedestrian and bike facilities and
maintain transit stops.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

AM

PM

M Existing @ New Traffic Signal @ New Roundabout

NOTE: AM data was not provided.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

a= =

@ Existing @ New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety Q
Delay @
Emission O
Costs

C)

Operations and Maintenance

Initial Capital Cost @

Return on Investment

Life Cycle B/C Ratio o

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000 NONE

NONE: Indicates that neither the signal nor
roundabout alternative has a cost effectiveness value
less than $20,000.

Kittelson & Associates, Inc.

Sacramento, California
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Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= AM peak hour traffic data.

= Preliminary engineering and additional site
investigations.

= Cost to acquire right of way.

Kittelson & Associates, Inc.

Sacramento, California
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TA

KITTELSON & ASSOCIATES, INC.

TRANSPORTATION ENGINEERING/PLANNING

Intersection Cost Comparison

MC Regional ICE Study
Intersection Number SEA-02

01/16

Broadway Avenue at Alhambra Street
Seaside, CA

Cost Performance Measure Intersection Type

Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.30 $ 44856 | $ 420,976 0.67 $ 99,680 $ 935503
Predicted PDO Crashes 1.19 $ 12,120 | $ 113,750 1.34 $ 13682 $ 128,406
Subtotal - Safety Costs - $ 56,976 | $ 534,727 - $ 113,362 | $ 1,063,910
DELAY
Delay to Persons in Vehicles (hours) 892 $ 12,067 | $ 156,870 546 $ 7416 $ 96,412
Subtotal - Delay Costs - $ 12,067 i $ 156,870 - $ 7416 % 96,412
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 567 5,318
Cost of Pow er for Signal - $ 4,255 39,933
Cost of llumination 6 $ 8731 $ 8,190 4 $ 582 5,460
Cost of Landscaping Maintenance - $ 2000;$% 18,770
Cost of Signal Maintenance - $ 4,660 43,734
Cost of Pavement Rehabilitation $ 28,325 $ 34,384
Subtotal - Operations and Maintenance Costs - $ 2873 % 55,285 - $ 10,063 $ 128,830
EMISSIONS
Tons of ROG 012 $ 113§ $ 1,057 012 $ 113 $1,057
Tons of NOX 037 $ 4757 $ 44,642 038 $ 4927 $46,237
Tons of PM10 0.0053; $ 525 | $ 4,929 0.0053 | $ 525 $4,929
Subtotal - Emissions Costs $ 5395 :i$ 50,628 $ 5564 $ 52222
INITIAL CAPITAL COSTS
Construction Cost $ 891,775 $ 763,650
Construction Cost - Structures $ - $ -
Capital Support $ 330,000 $ 283,000
Right-of-Way $ - $ -
Subtotal - Initial Capital Costs $ 1,221,775 $ 1,046,650
NET PRESENT VALUE $ 1,968,657 $ 2,335,802
BENEFITS - Roundabout compared to Traffic Signal
Safety Benefit of Roundabout $529,183
Delay Reduction Benefit of Roundabout -$60,458 LIFE CYCLE (12 YEAR)
Emission Reduction Benefit of Roundabout $1,594 BENEHT/COST RATIO
Total Benefits $470,320
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$73,545 4 63
Added Capital Costs of a Roundabout $175,125 "
Total Costs $101,580
B/C Preferred: Roundabout Alternative
AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)
Annual Emission Reduction (Ib/year) 190 163
Cost Per Pound Per Life $211.90 $246.08
AIRQUALITY COST EFFECTIVENESS ($/ton / year) $35,317 $41,014

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

N

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary

EXISTING INTERSECTION

Alhambra Street

N
1 STOP
Summary of Operations
AM PM
+ Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
~ - 2011 - - - 124 | 73(EBT)
- - - - - - - - @ Ii._._ - - - - 741
T :4' - _§ 2027 - - - C 18.6 133 (EBT)
g g g
3 NOTES:
1.  AM traffic data was not provided.
Alhambra St
Alhambra strect ALTERNATIVE 1
N
1 STOP (BROADWAY AVENUE LANE REDUCTION)
Summary of Operations
n AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
- Year (s) (ft) (s) (ft)
=& 2011 - - - E | 372 | 385(EBT)
H s g
= M = 2027 - - - F 53.1 373 (WBT)
+
NOTES:
1.  AM traffic data was not provided.
Alhambra St
ALTERNATIVE 2
1N Alhambra Street SlGNAL @
Summary of Operations
. AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
)= Year (s) (ft) (s) (ft)
: =1 |\ 8 [—= F 2011 ; . . A 4.6 161 (EB)
- T s 2027 - - - A 5.5 267 (EB)
t
NOTES:
1. AM traffic data was not provided.

Alhambra St

Kittelson & Associates, Inc.

Sacramento, California
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Regional Intersection Control Evaluation

Intersection Control Alternative Summary

) ALTERNATIVE 3
f ROUNDABOUT

Summary of Operations

4 AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2011 . - - A 7.1 102 (EB)
: 2027 - - - A 9.3 144 (EB)
NOTES:

1.  AM traffic data was not provided.

Alhambra St

Kittelson & Associates, Inc. Sacramento, California



Regional Roundabout Study — Utilizing Caltrans’ Intersection Control

Evaluation
Section 11:

City of Soledad

Study Intersections:

e METZ ROAD AT PINNACLES PARKWAY (PROPOSED)

e FRONT STREET AT EAST STREET
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CITY OF SOLEDAD SCREENING SUMMARY

STUDY OVERVIEW

An Intersection Control Evaluation (ICE) was
performed to objectively evaluate and screen
intersection control alternatives at the following
intersection(s):

Study Intersection Intersection

Number
Metz Road at SOL-01
Pinnacles Parkway (Proposed)
Front Street at SOL-02
East Street

This screening summary provides an overview of
performance measures used to calculate the return on
investment for study intersections under City of
Soledad jurisdiction. Results of the analysis and
preferred traffic control type are presented in
graphical form for quick reference.

Following the screening summary, a section is
provided for each study intersection summarizing the
design year peak hour operations, site constraints,
concept layouts, and benefit cost calculations for each
control alternative.

The table below lists the symbols of intersection
control types evaluated (refer to the intersection
summary for the list of alternatives evaluated at each
intersection).

Control Type Legend
Existing  Proposed
Stop Sign
Traffic Signal (H)
Roundabout N/A N
\ ¥ 4

RETURN ON INVESTMENT SUMMARY

Benefit Cost Ratio Scoring

Benefit cost (B/C) ratios were calculated for each
study intersection. The B/C ratio measures the
expected return on investment when either a
proposed stop control or a proposed signal controlled
intersection is compared relative to a proposed
roundabout controlled intersection.

B/C =1.00: AB/C ratio of 1.00 is a neutral rating. This
indicates that the return on investment for either stop
or signal control improvement is equal to a
roundabout.

B/C < 1.00: A B/C ratio less than 1.00 indicates that a
stop/signal will provide a better return on investment
when compared to a roundabout.

B/C > 1.00: A B/C ratio greater than 1.00 indicates
that a roundabout provides a better return on
investment when compared to either stop or signal
control.

B/C = NA-R: When the cost of a roundabout is less
than the cost of a stop/signal and the roundabout
provides benefits over the stop/signal, a B/C ratio
cannot be computed. This special case is denoted by
“NA-R” and indicates that a roundabout provides a
better return on investment when compared to a
stop/signal.

Benefit Cost Ratio Results

Based on data provided by the City of Soledad, a
holistic B/C score was developed based on the net
present value (i.e., life cycle duration using a discount
rate of 4%) for the following five performance
measures:

* Safety Benefit
* Delay Reduction Benefit
* Emission Reduction Benefit
* Operations and Maintenance Costs
e Initial Capital Costs
The resulting B/C ratio and the preferred intersection

control type based on return on investment for each
study intersection(s) is as follows:

B/C Preferred

Study Intersection

Ratio Control
Metz Road at
Pinnacles Parkway NA-R :-:
(Proposed) :
Front Street at N
East Street 1.98 \"

SUMMARY OF KEY PERFORMANCE
MEASURES

As stated above, five performance metrics were
evaluated at each study intersection to calculate the
B/C ratio. The performance measures used to

Kittelson & Associates, Inc.

Sacramento, California
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calculate the benefits of a roundabout compared to a
stop or traffic signal are:

° Safety Benefit (of a roundabout)
* Delay Reduction Benefit (of a roundabout)
* Emission Reduction Benefit (of a roundabout)

Performance measures used to calculate the costs of a
roundabout compared to a stop or traffic signal are:

° Operations and Maintenance Cost (added costs
of a roundabout)
* Initial Capital Cost (added costs of a
roundabout)
The summation of the performance measure benefits

and performance measure costs are illustrated below
for each intersection:

Life Cycle Benefits & Costs (Thousands)
$(1,000) $(500) S- $500 $1,000

SOL_01

SOL_02

@ Total Benefits @ Total Costs

A negative cost is shown for SOL_01 as the comparison
calculates roundabout cost minus signal control and
for this intersection the intersection initial cost is
greater than that of the roundabout. A brief overview
of each performance measure and the assumptions
used to calculate the performance measure costs are
provided below. A bar chart illustrating the calculated
cost of each performance measure by intersection
control type is provided for each intersection.
Following the performance measure overview is a
table summarizing the preferred form of intersection
control based solely on the results of individual
performance measure.

Benefit Performance Measures

The following performance measures are used to
calculate the benefit, or cost savings, of a roundabout
compared to stop or signal control. For each
performance measure, the roundabout provides a
benefit if the calculated life-cycle cost of the
roundabout is less than the life-cycle cost of stop or
signal control. The magnitude of the benefit is the
difference between the life-cycle cost of the stop or
signal less the life-cycle cost of the roundabout.

Safety

Safety measures the societal cost associated with the
predicted number and severity of collisions that may
occur for each proposed intersection control type.
The number of predicted collisions was calculated

using Highway Safety Manual predictive methods and
crash modification factors. The societal cost of
property damage only (PDO) collisions is consistent
with the Caltrans Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012. The societal cost of
fatal/injury collisions are a weighted average based on
the 2012 SWITRS proportion of fatal/injury collisions.
Safety costs are the summation of predicted PDO and
fatal/injury collisions.

Safety Cost (Thousands)
S- $250 $500 $750 $1,000

SoL_01

SOL_02

@ Traffic Signal [@ Roundabout

Based solely on the lowest predicted life-cycle cost for
safety, the preferred intersection control type for each
study intersection is as follows:

Safety Preferred
Study Intersection Control
Metz Road at <>
Pinnacles Parkway (Proposed) '
Front Street at A

East Street

Delay

Delay measures the societal cost associated with the
number of person-hours of delay at the intersection
during the study period. Consistent with the Caltrans
Life-Cycle Benefit-Cost Analysis Economic Parameters
2012, vehicle occupancy of 1.15 is used to convert
delay to person-hours of delay at a value of $17.35 per
vehicle-hour of delay.

Delay Cost (Thousands)
$- $200 $400 $600

soL_01

SOL_02

@ Traffic Signal @ Roundabout

Based solely on lowest expected person hours of
delay, the preferred intersection control type for each
study intersection is as follows:

Delay Preferred
Study Intersection Control
Metz Road at A
Pinnacles Parkway (Proposed) %
Front Street at A N

East Street

Kittelson & Associates, Inc.

Sacramento, California
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Emissions

The emissions performance measure calculates the
societal cost associated with exposure to health based
pollutants emitted by motor vehicles. Pollutant
emissions are running emissions based on the average
speed of vehicles traveling through the intersection
during the study period. Pollutant emissions
evaluated include reactive organic gasses (ROG),
nitrogen oxides (NOx), and particulate matter (PM10).
The societal cost of emissions is calculated using
emission data from the California Air Resource Board
(CARB) Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects, Table 4 Emission Factors
by Speed, April 2013 and cost per ton data from
Caltrans Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012 for emissions (Note: VOC is assumed
to be synonymous with ROG).

Emission Cost (Thousands)

S- $10 $20 $30 $40

SOL_01

SOL_02

@ Traffic Signal [@ Roundabout

Based solely on fewer tons per year of mobile source
pollutant emissions (i.e., fewer vehicle stops, fewer
hard acceleration events, higher average speeds
through the intersection) and the societal cost
associated with exposure to these health based
pollutant emissions, the preferred intersection control
type for each study intersection is as follows:

Emissions Preferred

Study Intersection Control

Metz Road at

Pinnacles Parkway (Proposed) EQUAL

Front Street at N
()

East Street Y4

Cost Performance Measures

The following performance measures are used to
calculate the added cost of a roundabout compared to
stop or signal control. For each performance measure,
the roundabout adds to the cost of the intersection if
the calculated life-cycle cost of the roundabout is
greater than the life-cycle cost of stop or signal
control. The magnitude of the cost is the difference
between the life-cycle cost of the roundabout less the
life-cycle cost of the stop or signal.

Operations and Maintenance

The operations and maintenance performance
measure incorporates common annualized costs

associated with operating and maintaining the
proposed type of intersection control. Common costs
include signal timing and maintenance, power
consumption for signal operations and intersection
illumination, landscape maintenance, and pavement
rehabilitation. Average annualized costs were used if
intersection specific costs were not provided.

Operations & Maintenance Costs (Thousands)

S- $100 $200 $300

soL_01

SOL_02

[ Traffic Signal [@ Roundabout

Based solely on lowest expected annual operations
and maintenance costs, the preferred intersection
control type for each study intersection is as follows:

Operations and Maintenance Preferred
Study Intersection Control
Metz Road at y ALY

X ()
Pinnacles Parkway (Proposed) \ ¥ 4
Front Street at y AN

()
East Street \ ¥ 4
Initial Capital Costs

The initial capital costs performance measure
estimates the capital costs needed to plan, design, and
construct the proposed intersection improvement.
The capital costs include construction, capital support,
and right of way.

Initial Capital Costs (Thousands)
$- $1,000 $2,000 $3,000

SOL_01

SOL_02

@ Traffic Signal [@ Roundabout

Based solely on lowest estimated initial capital cost,
the preferred intersection control type for each study
intersection is as follows:

Initial Capital Cost Preferred
Study Intersection Control
Metz Road at ’_‘.\
Pinnacles Parkway (Proposed) \ Y 4

Front Street at
East Street

Kittelson & Associates, Inc.

Sacramento, California
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Summary of B/C Performance Measures

The following table summarizes the five performance measures evaluated at each project location.

Preferred Intersection Control by Performance Measure

Study Intersection Safety Delay Ops. & Emission Capital B/C
Maint. Cost

Metz Road at FAY FAY FAY FAY FAY

Pinnacles Parkway (Proposed) Y Y/ Y EQUAL Y/ LY

Front Street at N A FAY N ALY

East Street '/ '/ '/ 7 @ '/

COST EFFECTIVENESS TO REDUCE
POLLUTANT EMISSIONS (AB 2766 GRANT)

The cost effectiveness to reduce pollutant emissions
measures the return on investment of funding
intersection improvements based on the California Air
Resources Board (CARB) Cost Effectiveness Analysis
Tools for the Motor Vehicle Registration Fees Program
(AB 2766) and the Congestion Mitigation and Air
Quality (CMAQ) Program. The emission factors used
in the calculations are based on the year 2013 Table 4
Emission Factors by Speed for Project Life 6-10 years.
The assumed funding amount is $400,000 with an
effectiveness period equaling the life cycle analysis
period. The discount rate for emissions is 3% and the
capital recovery factor (CRF) is 0.12.

Intersection alternatives with a cost effectiveness to
reduce pollutant emissions of $20,000 or less should
be considered for grant funding through the Motor
Vehicle Registration Fees Program (AB 2766)
administered by the Monterey Bay Unified Air
Pollution Control District (MBUAPCD). This funding
source could help with the cost to TAMC and the City
of Greenfield.

AB 2766 Cost Effectiveness (Thousands)

S- $10 $20 $30 $40

SOL_01

SOL_02

@ Traffic Signal [@ Roundabout

Based solely on lowest cost per ton in reducing
pollutant emissions, the preferred intersection control
type for each study intersection is provided below.

AB 2766 Cost Effectiveness Preferred

Study Intersection Control

Metz Road at NONE

Pinnacles Parkway (Proposed)

Front Street at N

()

East Street \ ¥ 4

NOTE: Only the alternative with the lowest cost

effectiveness score is reported. Both alternatives may
be cost effective to reduce pollutant emissions.

None: The average speeds of the proposed
improvements are similar to existing and do not
provide a benefit.

Kittelson & Associates, Inc.

Sacramento, California
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METZ ROAD AT PINNACLES
PARKWAY (PROPOSED)

B/C Ratio

NA-R
Y 4 W

Result:

Based on the Life Cycle Benefit Cost Roundabout
ratio

The Benefit Cost (B/C) ratio for Metz Road at Pinnacles
Parkway is NA-R. Based on the B/C ratio, the form of
intersection control with the greatest potential return
on investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is not sensitive
to estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type is unlikely to change with
further refinement of the project costs as proposed
improvements progress through detailed planning and
design.

The B/C ratio is assigned a value NA-R due to the
higher initial capitol cost of the signal alternative
compared to the roundabout alternative. The key
contributing factor to the higher estimated signal cost
is the length of left turn channelization that is required

Summary of Existing Conditions

Corridor Context

Intersection Roadway

for each leg approaching the intersection. The total
life cycle benefits of the roundabout are estimated at
$370,000 when compared to a traffic signal. The total
life cycle benefit includes an estimated $4,500
reduction in annual operations and maintenance costs
when compared to a traffic signal.

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. Since no
intersection exists today, non-roundabout intersection
operations were evaluated for stop control and traffic
signal control. The stop control alternative assumed a
side-stop for the minor road on the proposed
Pinnacles Parkway. Demand is expected to exceed
capacity of the stop control intersection. Signal
control is a viable alternative considering the project
constraints given for this evaluation. There may be
other considerations, constraints, and project factors
identified in future design evaluations that could
affect the feasibility and prioritization of a specific
configuration.

The intersection evaluation was based on traffic
operations for the 2035 design year. The year 2015
was assumed for the baseline “build” condition for a
total 20 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Number SOL-01 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Multimodal Transportation

Active Transportation Links

Transit
Cross Functional Speed . Service Pedestrian Bicycle
R | Context
Section Classification (mph) eglonal ontex Considerations Routes
Serves recreational,
residential,
institutional,
M R i trial Not it No bik
Metz Road etz Road 2 lane Conventional 55 east, Ind{JS rial, & ° .ran5| No sidewalks o bike
t (SR 146) L ) agricultural land uses service . lanes
a undivided highway 35 west . provided .
Pinnacles (Caltrans) provided provided
Park SR 146 provides access
arkway to Pinnacles National
(Proposed) Park
. Serves residential,
Pinnacles | 2 lane 35 institutional
Parkway undivided Arterial . . ! TBD TBD TBD
(Proposed) | (Proposed) assumed | industrial, &
P p agricultural land uses

Kittelson & Associates, Inc.

Sacramento, California
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Metz Road, or State Route 146 (SR 146), is currently a
conventional highway with private, farm access
driveways at the intersection with the proposed
Pinnacles Parkway and the future Gabilan Drive
extension.

Parcels in the immediate vicinity of the project are
vacant or have dwelling set-backs exceeding 100 feet
from the existing edge of pavement. The existing
intersection is within City of Soledad and Caltrans right
of way.

Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Potential right of way constraint
2. High speed approach

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the project
location with existing design constraints is provided
below.

PLANNED IMPROVEMENTS

Planned improvements by the City of Soledad include
the northerly extension of Los Coches Road (proposed
as Pinnacles Parkway) and the southerly extension of
Gabilan Drive to create the proposed intersection at
Metz Road. For the purpose of this study, Pinnacles
Parkway is assumed to exist for existing and future
design year conditions. Gabilan Drive is assumed to be
constructed at beyond the year 2035 and is therefore

not considered in the B/C ratio calculations. However,
intersection operations including the Gabilan Drive
extension were evaluated for signal and roundabout
control alternatives for the 2035 design year. Refer to
the Intersection Control Alternative Summary table.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

&
Design Year Traffic

Traffic data for 2015 / 2035 AM and PM peak hour
volumes were taken from the Soledad Business Park
TIA provided by the City. Design year 2035 AM and
PM peak hour volumes for the future intersection with
Gabilan Drive were taken from the Gabilan Drive
Extension Study provided by the City.

Proposed Stop

Proposed Signal

Proposed Roundabout

Stop Control

With stop control, operations were evaluated with
Metz Road maintaining uninterrupted flow and stop
control installed for northbound Pinnacles Parkway

G‘abilanuExtensionA

Google-earth

~(Future)

.

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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traffic. Roadway improvements include the widening
of Metz Road to accommodate westbound left turn
channelization in both directions. Design year PM
peak hour demand is expected to exceed capacity for
northbound Pinnacles Parkway. Northbound Pinnacle
Parkway vehicles are expected to experience
significant delay while trying to enter Metz Road.

Based on the design year PM peak hour operations, a
B/C ratio was not developed for this alternative. The
costs to construct the left turn channelization
improvements are comparable to the cost of the signal
control, less the signal equipment. In addition, the
added cost in delay is over $1,500,000 more than the
signal alternative.

Signal Control

With signal control, roadway improvements include
the widening of Metz Road to accommodate
westbound left turn channelization in both directions.
Demand is adequately served for AM and PM peak
hours under both existing and future design year
conditions.

Crosswalks are currently not stripped at the
intersection but with signalization can be
provided with increased safety. Bike lanes and
transit stops are not provided at the intersection
therefore the necessary lane additions will not
impact transit access. Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to perform below capacity for
AM and PM peak hours under both existing and future
design year conditions.

Crosswalks are currently not stripped at the
intersection but can be provided with midway refuge
areas. Bike lanes and transit stops are not provided at
the intersection therefore the necessary lane
additions will not impact transit access.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)
0 10 20 30 40 50 60 70 80

v i'r

M [ ]

M Existing @ New Traffic Signal @ New Roundabout

NOTE: Intersection delay is limited to 80 seconds in
the chart above. 80 seconds is equivalent to a Level of
Service F (LOS F) for signal control.

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

- ——

M Existing M New Traffic Signal @ New Roundabout

NOTE: Traffic is not controlled on Metz Road and is
able to travel at a high rate of speed for the existing
condition.

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Table below.
Intersection control alternatives with a cost
effectiveness to reduce pollutant emissions of $20,000
or less are identified

Kittelson & Associates, Inc.

Sacramento, California
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Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety {O}
Delay (‘:
Emission EQUAL
Costs
Operations and Maintenance {':
Initial Capital Cost <¢>
Return on Investment
Life Cycle B/C Ratio {":
AB 2766 Cost Effectiveness
. N/A - New
Cost effectiveness < $20,000 Intersection

RECOMMENDATIONS FOR FURTHER
STUDY
The following recommendations for further study will

likely have the greatest effect on the B/C Ratio and the
potential return on investment:

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc. Sacramento, California
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TTELSON & ASSC IATE < N C
K TELSON & ASSOCIATES, INC.

TRANSPORTATION ENGINEERING/PLANNING

TAMC Regional ICE Study

Intersection Cost Comparison

Intersection Number

01/16

Los Coches Drive at Metz Street

Soledad, CA
Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.09 $ 13,909 | $ 189,022 0.21 $ 30,908 | $ 420,048
Predicted PDO Crashes 0.32 $ 3244 | $ 44,089 0.35 $ 3548 $ 48,215
Subtotal - Safety Costs - $ 17,153 | $ 233,111 - $ 34,456 | $ 468,263
DELAY
Delay to Persons in Vehicles (hours) 724 $ 7,715} $ 162,017 1310 $ 13937 | $ 292,667
Subtotal - Delay Costs - $ 77151 $ 162,017 - $ 13937 $ 292,667
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 500 6,795
Cost of Pow er for Signal - $ 1,500 20,385
Cost of llumination $ 1,000 | $ 13,590 $ 1,000 13,590
Cost of Landscaping Maintenance - $ 1000:$ 13,590
Cost of Signal Maintenance - $ 3,500 47,566
Cost of Pavement Rehabilitation $ 73,307 $ 124,000
Subtotal - Operations and Maintenance Costs - $ 2000;%$ 100,488 - $ 6500;$ 212,337
EMISSIONS
Tons of ROG 0.04 | $ 363 484 004 i $ 36 $484
Tons of NOX 016 | $ 2095 $ 28,468 016 | $ 2,095 $28,468
Tons of PM10 0.0019; $ 187 | $ 2,539 0.0019 | $ 187 $2,539
Subtotal - Emissions Costs $ 2317i$ 31,491 $ 2317:$ 31491
INITIAL CAPITAL COSTS
Construction Cost $ 1,188,700 $ 1,426,100
Construction Cost - Structures $ - $ -
Capital Support $ 595,000 $ 714,000
Right-of-Way $ - $ -
Subtotal - Initial Capital Costs $ 1,783,700 $ 2,140,100
NET PRESENT VALUE $ 2,279,316 $ 3,113,368
BENEFITS - Roundabout compared to Traffic Signal
Safety Benefit of Roundabout $235,153
Delay Reduction Benefit of Roundabout $130,650 LIFE CYCLE (20 YEAR)
Emission Reduction Benefit of Roundabout $0 BENEHRT/COST RATIO
Total Benefits $365,802
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$111,850 N/A
Added Capital Costs of a Roundabout -$356,400
Total Costs -$468,250
Roundabout Preferred
B/c Preferred: Roundabout Alternative Cost of Roundabout is less than cost of Traffic Signal, and
Roundabout offers benefits compared to Traffic Signal.
AIR QUALITY ANALYSIS
AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)
Annual Emission Reduction (Ib/year) N/A - New intersection N/A - New intersection
Cost Per Pound Per Life N/A - New intersection N/A - New intersection
AIRQUALITY COST EFFECTIVENESS ($/ton / year) N/A - New intersection N/A - New intersection

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary

ALTERNATIVE O
STOP CONTROL
N ﬁ - g Summary of Operations
' —°
2 _ : AM PM
LOS Delay 95% LOS Delay 95%
Design (s) Queue (s) Queue
T Year (ft) (ft)
2015 A 9.4 3 (NB) B 10.3 23 (NB)
(NB) (NB)
2035 [¢ 16.6 48 (NB) F 149.5 565 (NB)
(NB) (NB)
NOTES:
Los Coches Drive
ALTERNATIVE 1
SIGNAL
1“ f — 1 8 Summary of Operations
g ™
m AM PM
LOS | Delay 95% LOS | Delay 95%
T Design (s) Queue (s) Queue
Year (ft) (ft)
2015 A 6.1 16 (EBT) A 5.4 21 (EBT)
2035 A 6.7 66 (NB) B 15.7 292 (NB)
Los Coches Drive NOTES:
1N T ALTERNATIVE 1
SIGNAL (With Gabilan Extension) @
A Summary of Operations
4| AM PM
LOS | Delay 95% LOS | Delay 95%
i Design (s) Queue (s) Queue
; ] \I _ 5 Year (ft) (ft)
; L —E E 2015 Not Evaluated
T 2035 B | 11.6 | 135 (EBT) | B | 18.1 | 373 (EBT)
it
i NOTES:
Los Coches Drive

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary
ALTERNATIVE 2
ROUNDABOUT
N
L / . . Summary of Operations
) g LOS | Delay 95% LOS | Delay 95%
Design (s) Queue (s) Queue
Year (ft) (ft)
2015 A 3.1 10 (EB) A 3.4 14 (EB)
2035 A 5.1 56 (EB) A 7.7 91 (NB
NOTES:
Los Coches Drive
ALTERNATIVE 2
1N Gabian Or ROUNDABOUT
Summary of Operations
AM PM
i LOS Delay 95% LOS Delay 95%
Design (s) Queue (s) Queue
o Year (ft) (ft)
E—_,.<[}--ﬂ>"——g 2015 Not Evaluated
’ Ny i 2035 | A | 58 | e | B | 106 | 172(n8)
T NOTES:

Los Coches Drive

Kittelson & Associates, Inc.

Sacramento, California
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FRONT STREET AT EAST STREET

Capital Cost
Sensitivity
B/C Ratio
1.98
o L e
Result:

Roundabout

Based on the Life Cycle Benefit Cost
ratio

The Benefit Cost (B/C) ratio for Front Street at East
Street is 1.98. Based on the B/C ratio, the form of
intersection control with the greatest potential return
on investment is a Roundabout.

CAPITAL COST SENSITIVITY

The B/C ratio for this study intersection is sensitive to
estimated capital costs. Based on the B/C ratio’s
sensitivity to estimated capital costs, the preferred
intersection control type may change with further
refinement of the project costs as proposed
improvements progress through detailed planning and
design.

The total life cycle benefits of the roundabout are
estimated at $670,000 when compared to a traffic
signal. The total life cycle benefit includes an
estimated $4,500 reduction in annual operations and
maintenance costs when compared to a traffic signal.

Summary of Existing Conditions

Corridor Context

Intersection Roadway
Cross Functional Speed

Section Classification (mph)

Regional Context

Operationally, the roundabout configuration is a viable
alternative to serve forecast traffic. The existing stop-
control or, no project alternative, is near capacity in
the PM peak hour and will continue to degrade over
time. Signal control is a viable alternative considering
the project constraints given for this evaluation. There
may be other considerations, constraints, and project
factors identified in future design evaluations that
could affect the feasibility and prioritization of a
specific configuration.

The intersection evaluation was based on traffic
operations for the 2035 design year. The year 2015
was assumed for the baseline “build” condition for a
total 20 year life cycle duration to determine the B/C
ratio.

Refer to the Intersection Cost Comparison for
intersection Number SOL-02 on the following pages
for a complete summary of the Life Cycle Benefit/Cost
Analysis.

EXISTING CONDITIONS

This section provides a brief overview of the
transportation facilities and geometric characteristics
of the roadways within the study area. This section
also describes the existing conditions and constraints
identified at the study location.

Front Street at East Street is controlled by stop signs
on all approaches.

Parcels in the north, east, and south quadrants are
developed with commercial structures located at the
back of existing sidewalks. The westerly parcel is
undeveloped. The existing intersection is within the

Multimodal Transportation

Active Transportation Links

Pedestrian
Consideration
s

Transit Service Bicycle

Routes

Serves business & Service provided
ial | Mont cl 1}
Front Street | 2 lane commercial land by. on erey. Sidewalks .ass
L uses Salinas Transit Bike lanes
(SR 146 divided .
Local 25 for Line 23 on south of
south of north of . Crosswalk on
East Street) East St SR 146 provides Front Street north le East
' access to Pinnacles | south of East & Street
Front National Park. Street
Street at Serves residential,
busi &
East Street usiness, _ ) Sidewalks
commercial land Service provided
East Street 2 lane uses by Monterey Class Il
(SR 146) undivided Local 2 Salinas Transit (e:z:zisawntai”\(/vz:t Bike lanes
SR 146 provides for Line 23 le
access to Pinnacles €
National Park

Kittelson & Associates, Inc.

Sacramento, California
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City of Soledad. The south leg of Front Street and the
north leg of East Street are part of State Route 146 (SR
146) and Caltrans right of way.

Existing design constraints and considerations at the
study intersection include (see map for locations):

1. Existing commercial structure —identified as
fatal flaw if disturbed.
2. ldentified as potential future parking lot

The Summary of Existing Conditions table describes
the study area roadways. An aerial view of the
project location with existing design constraints is
provided below.

PLANNED IMPROVEMENTS

The Front Street at East Street intersection is located
within the City of Soledad Downtown Specific Plan
area.

INTERSECTION CONTROL ALTERNATIVES

The existing and proposed intersection control options
that were evaluated at the study intersection include:

Control Type Legend

Existing Stop f@'

Proposed Signal @
Proposed Roundabout

Design Year Traffic

Traffic data for the 2015 PM peak hour and the 2035
AM and PM peak hour volumes were taken from the
Soledad Business Park TIA provided by the City.
Volumes were not provided for the existing AM peak
hour.

Stop Control (Existing)

With stop control, demand is approaching capacity for
the PM peak hour under existing conditions.
Westbound Front Street vehicles experience
significant delay and queuing. Improvements to
increase capacity while maintaining stop control
operations for the design year PM peak hour demand
are not feasible based on existing site constraints.

GOog‘e‘earth

@ Refer to the Existing Conditions section on the previous page for description of the design constraint.

Kittelson & Associates, Inc.

Sacramento, California
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Signal Control

With signal control, additional lanes are not required
to achieve acceptable design year operations.
Intersection improvements, such as bulb outs, are
suggested to reduce pedestrian crossing distances.

The proposed traffic signal is expected to improve
intersection performance and provide sufficient
capacity for AM and PM peak hours under both
existing and future design year conditions.

No physical changes are proposed to the existing
intersection therefore there will be no impacts to
pedestrian facilities. Bike lanes and transit stops are
not provided.

Roundabout Control

With roundabout control, a single lane roundabout
with single lane approaches and departures will
improve intersection performance. The single lane
roundabout is expected to improve intersection
performance and provide sufficient capacity for AM
and PM peak hours under both existing and future
design year conditions.

Crossing distances will be reduced with the one lane
roundabout and midway refuge areas can also be
provided. Bike lanes along Front Street and East Street
can be maintained with a one lane roundabout.
Transit stops can be maintained with a one lane
roundabout.

TRAFFIC OPERATIONS SUMMARY

The following bar chart illustrates the peak hour
intersection delay for design year traffic operations by
intersection control form. Refer to the Intersection
Control Alternative Summary table for additional
information.

Delay (seconds)

0 10 20 30 40 50 60 70 &0

AM

PM

M Existing M New Traffic Signal @ New Roundabout

The following bar chart illustrates the calculated
average speeds through the study intersection used to
determine AB 2766 cost effectiveness.

Average Speed (miles per hour)
0 10 20 30 40

 —

M Existing M New Traffic Signal @ New Roundabout

PERFORMANCE MEASURE SUMMARY

The following table summarizes the five performance
measures evaluated to calculate the B/C ratio and the
cost effectiveness to reduce pollutant emissions. Refer
to the Screening Summary for a brief overview of each
performance measure and the assumptions used to
calculate the performance measure costs. Refer to
the Intersection Cost Comparison table for
performance measure costs and B/C ratio calculations.

Intersection alternatives that may be considered for
grant funding through the Motor Vehicle Registration
Fees Program (AB 2766) administered by the
Monterey Bay Unified Air Pollution Control District
(MBUAPCD) are noted in the Performance Measure
Summary Table. Alternatives with a cost effectiveness
to reduce pollutant emissions of $20,000 or less are
identified.

Performance Measure Summary Preferred
Performance Measure Control
Benefits
Safety ®
Delay ®
Emission e
Costs

L)

Operations and Maintenance

Initial Capital Cost @

Return on Investment

Life Cycle B/C Ratio CJ

AB 2766 Cost Effectiveness

Cost effectiveness < $20,000 ® @

Neutral: Indicates that the value of the performance
measure is equal for each proposed alternative.

Kittelson & Associates, Inc.

Sacramento, California
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Recommendations for Further Study

The following recommendations for further study will
likely have the greatest effect on the B/C ratio and the
potential return on investment:

= Preliminary engineering and additional site
investigations.

Kittelson & Associates, Inc.

Sacramento, California



Transportation Agency for Monterey County (TAMC)
Regional Intersection Control Evaluation

Front Street at East Street

Page 11-17

KITTELSON & ASSOCIATES, |

TRANSPORTATION ENGINEERING/PLAN

TAMC Regional ICE Study

Intersection Number SOL-02

NC.
NING

Intersection Cost Comparison

01/16

Front Street at East Street

Soledad, CA
Roundabout Traffic Signal
Total Total
Discounted Discounted
Annual Annual Life Cycle Annual Annual Life Cycle
Quantity Cost Cost Quantity Cost Cost
SAFETY
Predicted Fatal/lnjury Crashes 0.16 $ 24051 % 326,867 0.36 $ 53448 $ 726,371
Predicted PDO Crashes 0.64 $ 64951 % 88,273 0.72 $ 7331 % 99,636
Subtotal - Safety Costs - $ 30547 | $ 415140 - $ 60,779 | $ 826,007
DELAY
Delay to Persons in Vehicles (hours) 945 $ 10,763 | $ 226,032 2015 $ 23,083 $ 484,744
Subtotal - Delay Costs - $ 10,763 | $ 226,032 - $ 23,083 $ 484,744
OPERATIONS & MAINTENANCE
Cost of Signal Retiming - $ 500 6,795
Cost of Pow er for Signal - $ 1,500 20,385
Cost of llumination $ 1,000 | $ 13,590 $ 1,000 13,590
Cost of Landscaping Maintenance - $ 1000:$ 13,590
Cost of Signal Maintenance - $ 3,500 47,566
Cost of Pavement Rehabilitation $ 49,815 $ 39,010
Subtotal - Operations and Maintenance Costs - $ 2000:$ 76,995 - $ 6500;$ 127,347
EMISSIONS
Tons of ROG 0.05 | $ 46 | $ 626 005 $ 51 $695
Tons of NOX 016 | $ 2015} $ 27,380 016 i $ 2,015 $27,380
Tons of PM10 0.0022; $ 215§ $ 2,919 0.0022 | $ 215 $2,919
Subtotal - Emissions Costs $ 2275i$ 30924 $ 2281i$ 30994
INITIAL CAPITAL COSTS
Construction Cost $ 891,525 $ 632,600
Construction Cost - Structures $ - $ -
Capital Support $ 446,000 $ 317,000
Right-of-Way $ - $ -
Subtotal - Initial Capital Costs $ 1,337,525 $ 949,600
NET PRESENT VALUE $ 2,055,692 $ 2,387,698
BENEFITS - Roundabout compared to Traffic Signal
Safety Benefit of Roundabout $410,867
Delay Reduction Benefit of Roundabout $258,713 LIFE CYCLE (20 YEAR)
Emission Reduction Benefit of Roundabout $70 BENEHRT/COST RATIO
Total Benefits $669,649
COSTS - Roundabout compared to Traffic Signal
Added O&M Costs of a Roundabout -$50,352 1 9 8
Added Capital Costs of a Roundabout $387,925 "
Total Costs $337,573
B/C Preferred: Roundabout Alternative
AIRQUALITY Roundabout (vs. existing) Traffic Signal (vs. existing)
Annual Emission Reduction (Ib/year) 242 232
Cost Per Pound Per Life $110.94 $116.10
AIRQUALITY COST EFFECTIVENESS ($/ton / year) $11,094 $11,610

Kittelson & Associates, Inc.

Sacramento, California
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Intersection Improvement Alternatives ‘

Roundabout Alternative

Note: Intersection alternative improvements are conceptual and for planning purposes only. Alternatives are not to scale.

Kittelson & Associates, Inc. Sacramento, California
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Intersection Control Alternative Summary ‘
) East st EXISTING INTERSECTION o
1 SIGNAL
Summary of Operations
AM PM
+ Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
% % 2015 - - - D 32.7 323 (WBT)
: = z 2035 C 15.6 108 (SB) E 42.4 | 365(WBL)
+
NOTES:
1.  WB queue exceeds available storage for the 2015 and 2035 p.m.
peak hours and operations at Dixie Street.
East St
ALTERNATIVE 1
1N SIGNAL MODIFICATION PER COUNTY PLAN
Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
_ Year (s) (ft) (s) (ft)
g = o £ 2015 - - - B 15.7 | 197 (WBT)
2035 B 14.9 141 (SBL) B 17.4 | 248 (WBT)

NOTES:

East St

ALTERNATIVE 2
ROUNDABOUT

Summary of Operations
AM PM
Design LOS Delay | 95% Queue LOS Delay | 95% Queue
Year (s) (ft) (s) (ft)
2015 - - - A 6.9 81 (WB)
2035 A 6.1 48 (SB) A 9.1 148 (WB)

NOTES:

Kittelson & Associates, Inc. Sacramento, California
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TRANSPORTATION AGENCY FOR MONTEREY COUNTY

Memorandum

To: Technical Advisory Committee

From: Hank Myers, Senior Transportation Planning Engineer
Meeting Date:  April 7, 2016

Subject: Metropolitan Transportation Improvement Program Update

RECOMMENDED ACTION
RECEIVE information on the Metropolitan Transportation Improvement Program update.

SUMMARY

The Association of Monterey Bay Area Governments is in the process of updating the
Metropolitan Transportation Improvement Program, which contains a listing of federally-
funded transportation improvement projects in the tri-county region. Transportation
Agency staff coordinates with Monterey County jurisdictions to update their projects.

FINANCIAL IMPACT

No direct financial impact at this time; however, transportation improvement projects
that are programmed to receive federal funds are required to be included in the
Metropolitan Transportation Improvement Program prior to receiving an allocation.

DISCUSSION

The Metropolitan Transportation Improvement Program is a four-year program of
transportation improvement projects that are programmed to receive federal-funding,
require a federal action, or are considered regionally significant. The Association of
Monterey Bay Area Governments maintains the Metropolitan Transportation
Improvement Program, and is updating the document for fiscal years 2016/17 to 2019/20.
Sasha Tepedelenova, As ( iate Planner with the Association of Monterey Bay Area
Governments, will proﬁzgf: an update at }he meeting.

N g

Debra L. Hale, Exe€utive Director

Approved by: Date Signed: March 22, 2016

Regular Agenda Counsel Approval: N/A
Finance Approval: N/A

Attachment: Memo from the Association of Monterey Bay Area Governments on the
Metropolitan Transportation Improvement Program Update

Transportation Agency for Monterey County
¢ 55-B Plaza Circle o Salinas, California 93901-2902
(831) 775-0903 e FAX (831) 775-0897 e E-mail: hank@tamcmonterey.org
www.tamcmonterey.org



ASSOCIATION OF MONTEREY BAY AREA GOVERNMENTS

MEMORANDUM

TO: Transportation Agency for Monterey County, Technical
Advisory Committee

FROM: Sasha Tepedelenova, Associate Planner, Association of
Monterey Bay Area Governments

SUBJECT: Metropolitan Transportation Improvement Program
for FFY 2016-17 to FFY 2019-20

MEETING DATE: April 7, 2016

In response to requirements pursuant to its designation as a Metropolitan Planning
Organization, the Association of Monterey Bay Area Governments (AMBAG) prepares
transportation plans and programs for the Monterey Bay region consisting of Monterey,
San Benito and Santa Cruz Counties. One of these documents is the Metropolitan
Transportation Improvement Program (MTIP), a multi-million dollar, multi-year program
of proposed projects for major highway, arterial, transit, and bikeway projects. Each
MTIP covers four years of programming and is prepared in coordination with local, state
and federal partner agencies. AMBAG updates the MTIP every two years and is currently
accepting projects for inclusion at the MTIP for FFY 2016-17 to FFY 2019-20.

The federally required MTIP is a comprehensive listing of surface transportation
improvement projects for the tri-county Monterey Bay Region that receive federal funds,
are subject to a federally required action, and/or are regionally significant. The process
AMBAG must follow when developing and adopting the MTIP is outlined at Federal
statute 23 U.S.C. 450. After interagency consultation and public
review/comments/hearing, the AMBAG Board of Directors adopts the MTIP. The
document is then submitted to Caltrans, the Federal Highway Administration (FHWA)
and the Federal Transit Administration (FTA) for their approval and incorporation into
the Federal Statewide Transportation Improvement Program (FSTIP).

Changes to the MTIP between two updates can be performed through formal
amendments and administrative modifications. AMBAG processes formal amendments
to the MTIP on a quarterly schedule or more often, if warranted by special circumstances.

Planning Excellence!

P.0. Box 2453 Seaside, CA 93955-2453 [ph] 831.883.3750 [fax] 831.883.3755 http://www.ambag.org info@ambag.org



Administrative modifications are processed for minor program revisions on an as needed
basis. In accordance with the current Federal regulations, the MTIP as well as any
amendments to the adopted MTIP must meet the following general requirements for a
project to be approved by the U.S. Department of Transportation as a part of the FSTIP:
1) Projects must be consistent with AMBAG's adopted 2035 Metropolitan

Transportation Plan/Sustainable Communities Strategy (MTP/SCS);

2) Projects must be financially constrained to reasonably available resources; and

3) Projects must satisfy public review/comments requirements.

AMBAG works closely with the Transportation Agency for Monterey County in the
development of the MTIP. The schedule for the FFY 2016-17 to 2019-20 MTIP update is
listed below.

Table 1. Schedule for the Monterey Bay Metropolitan Transportation Improvement
Program for FFY 2016-17 to 2019-20

Tasks / Phases Start Finish
1 RTIP Development (STIP adoption expected on May 18-19, 2016) 5/19/2016
2 Deadline to Submit Projects for MTIP 4/11/2016 6/1/2016
3 Program MTIP Projects into CTIPS 4/1/2016 6/30/2016
4 Review of Draft MTIP by RTPAs/Caltrans/Local Agencies 7/1/2016 7/11/2016
5 Update Final Draft (MTIP) into CTIPS 7112/2016 7/18/2016
6 Public Comment Period (Draft also forwarded to Caltrans) 7/21/2016 8/19/2016
7 Public Hearing: AMBAG Board Meeting 8/10/2016
8 Respond to Public Comments & Finalize MTIP for Board Approval 8/22/2016 8/29/2016
9 Final MTIP Approval by AMBAG Board 9/14/2016
10 MPO Submits Final FTIP to Caltrans September 30, 2016
11 Caltrans submits FSTIP to FHWA/FTA November 16, 2016
12 FSTIP Approval by FHWA/FTA December 16, 2016




Agenda Item: 6
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TRANSPORTATION AGENCY FOR MONTEREY COUNTY

Memorandum

To: Technical Advisory Committee

From: Virginia Murillo, Assistant Transportation Planner
Meeting Date: April 7, 2016

Subject: 2016 Active Transportation Plan

RECOMMENDED ACTION:

PROVIDE input on the 2016 Active Transportation Plan objectives, programs and ranking of
criteria for selection of high priority projects.

SUMMARY::

The 2016 Active Transportation Plan will be an update of the 2011 Bicycle and Pedestrian Master
Plan. The focus of the 2016 Plan update is to match State Active Transportation Program guidelines,
incorporate innovative bicycle facility designs, and promote high priority projects.

FINANCIAL IMPACT:

The Transportation Agency budgeted $50,000, to be paid for out of TAMC reserve funding, to begin
preparation of the 2016 Active Transportation Plan update in the 2015/2016 fiscal year. The Plan
will position high priority projects to be more competitive for grant funding, such as the State’s
Active Transportation Program that has $230 million available on a competitive basis.

DISCUSSION:

The 2016 Active Transportation Plan will be an update of the 2011 Bicycle and Pedestrian Master
Plan. The 2016 Plan will focus on updating the plan to meet the State's guidelines for Active
Transportation Plans and identifying high priority bicycle and pedestrian projects. The 2016 Plan
will also focus on analyzing key gaps in the existing and proposed bicycle and pedestrian networks
and identifying opportunity sites for innovative bicycle facility design and areas for enhanced
regional and local connectivity.

At the March Committee meeting, staff presented a draft vision statement for the Plan, along with
goals, objectives and programs to support the Plan vision and criteria for high priority projects. Staff
also presented these to the Bicycle and Pedestrian Facilities Advisory Committee. Attachment 1

Transportation Agency for Monterey County
¢ 55-B Plaza Circle o Salinas, California 93901-2902
(831) 775-4415 FAX (831) 775-0897 e E-mail: virginia@tamcmonterey.org
www.tamcmonterey.org




2016 Active Transportation Plan Update Technical Advisory Committee
April 7, 2016

includes the revised objectives, programs and criteria for high priority projects based on input from
both Committees.

Transportation Agency staff will work with staff from each of the cities and the County, the Bicycle
and Pedestrian Committee, the Technical Advisory Committee, and other bicycle and pedestrian
community stakeholder groups to identify high priority bicycle and pedestrian projects. TAMC plans
to hire a consultant to develop conceptual plans and cost estimates for the highest priority projects in
order to make these high priority projects more competitive for State and Federal funding. In
addition to input on the 2016 Active Transportation Plan objectives and programs, staff requests
Committee input for ranking the criteria listed in the table below to be used for selection of high
priority projects. For reference, Attachment 2 describes the ranked project criteria used in the 2011
Bicycle and Pedestrian Master Plan. Staff has developed the following draft criteria to start the
discussion:

Draft Criteria for High Priority Projects

Active Transportation Trips:
e Generates an increase in bicycling and/or walking trips.
e Creates a more comfortable walking or bicycling experience for the user.

Safety:
e Addresses a location with a high bicycle and pedestrian collision history.

Connectivity:
e Fills a gap in an existing route to major destinations.

e Provides a connection between or access to major destinations, such as: employment centers,
shopping centers, community centers, schools and transit stations.

Equity:
e Helps create geographic equity in the list of priority projects distributed throughout Monterey
County.

Quality:
e Improves or maintains the quality of an existing facility with high existing usage, or in a way that will
increase usage.

Complete Streets
e Integrates active transportation facilities into pre-existing or planned roadway or maintenance
projects

Approved by:%( /f@k Date signed: 3/25/16

Debra L. Hale, Executive Director

Regular Agenda Counsel Approval: N/A
Finance Approval: Yes
Attachments:
1. Draft Vision, Goals, Objectives and Criteria for High Priority Projects
2. 2011 Bicycle and Pedestrian Master Plan Project Ranking Criteria
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TOR MONFEREY Count Agenda Item 6, Attachment 1
Introduction

The 2016 Transportation Agency for Monterey County Active Transportation Plan is an update of the
2011 Bicycle and Pedestrian Master Plan, which identified all existing and proposed bicycle and
pedestrian facilities in Monterey County and the communities therein. This Plan identifies remaining
gaps in the bicycle and pedestrian network and opportunity areas for innovative bicycle facility design.
To assist high priority projects in obtaining state and federal Active Transportation funding, this Plan also
includes conceptual designs and cost estimates for these projects.

Vision

Active transportation will be an integral, convenient and safe part of daily life in
Monterey County for residents and visitors of all ages and abilities.

The vision statement for the plan is the foundation on which this Plan’s goals, policies and objectives are
developed, expressing the desired end result of implementing the Plan. To pursue this vision, this Plan
emphasizes planning, designing and building bicycle and pedestrian facilities that will be used by a broad
range of people throughout Monterey County.

Goals

The following goals support the vision statement and articulate the Plan’s vision seeks to support
bicycling and walking in Monterey County. The goals also set the basis for developing the Plan’s
performance measures and project prioritization criteria to guide the short-term, mid-term and long-
term implementation of projects and programs.

1. Active Transportation Trips: Increase the proportion of trips accomplished by biking and
walking throughout Monterey County.
Encouraging more people to use active modes of transportation is the primary goal of this Plan.
The Plan seeks to increase the total number of bicyclists and pedestrians in the County and the
total percentage of all trips made by walking or using a bicycle. The goal is to increase the use of
active transportation for commute trips, recreational trips and shorter distance trips, as well as
trips to shopping centers, community centers, schools and when connecting to transit.

2. Safety: Improve bicycle and pedestrian safety.
Having safer and more comfortable bicycle and pedestrian facilities encourages the use of active
modes of transportation. Bicyclists and pedestrians are particularly vulnerable users of the street
system. The innovative bicycle facility designs introduced in this Plan will enhance safety and
increase predictability for bicyclists, pedestrians and all users of the road.

3. Connectivity: Remove gaps and enhance bicycle and pedestrian network connectivity.
In order to maximize of its use, the bicycle and pedestrian network must conveniently connect
people to their destinations, including employment centers, shopping centers, community
centers, schools and transit stations. This plan analyzes opportunity areas for filling gaps and
enhancing connectivity in the bicycle and pedestrian network in order to link key destinations
within cities and in the region. This plan also recommends increasing to the number of high quality
support facilities, such as bicycle racks and lockers, and wayfinding signs.
Page 1 of 5
April 6, 2016 Draft
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FOR MONTEREY COUNTY

4. Equity: Provide improved bicycle and pedestrian access to diverse areas and populations in
Monterey County via public engagement, program delivery and capital investment.
This goal emphasizes the importance of making investments throughout the County in order to
improve multimodal connections in each part of our diverse geography. This goal is also aimed at
ensuring that disadvantaged communities fully share in the benefits of active transportation
programs and investments.

5. Education: Increase awareness of the environmental and public health benefits of bicycling and
walking for transportation and recreation.
By increasing awareness of the benefits of bicycling and walking for public health and the
environment, the support for and use of new facilities will grow.

6. Quality Facilities: Improve the quality of the bike and pedestrian network through innovative
design and maintenance of existing facilities.
Having bikeways and walkways that are maintained and free of hazards and debris is an important
way to encourage the use of active transportation.

Objectives & Programs

Each goal has corresponding programs and objectives. The following objectives provide a way to
objectively measure progress towards reaching the each of goals in this Plan. The following programs
help implement the Plan’s vision, goals and objectives.

1. Active Transportation Trips: Increase the proportion of trips accomplished by biking and
walking throughout Monterey County.

Objectives Programs

1.1 Increase the number of trips made by bicycle
from the existing 0.7% (2014) to 1.4% within
10 years, and 2.8% within 20 years of
adoption of this Plan.

1.2 Increase the number of walking trips from
the existing 3.1% (2014) to 5% by the-within
10 years, and 7% within 20 years of adoption
of this Plan.

1.3 Measure perception of comfort with walking
and/or bicycling as transportation.

1.a Survey members of the community to
identify barriers to bicycling and walking
mode increase.

1.b Develop a bicycle and pedestrian count
program to help assess the demand for
new bikeways and walkways and track
success of newly built projects.

2. Safety: Improve bicycle and pedestrian safety.

Objectives Programs

2.1 Reduce the number of bicycle and pedestrian
related collisions, injuries and fatalities that
took place in 2013, the most recent year in
which data is available, from 122 bicyclist
injuries and fatalities and 128 pedestrian
injuries and fatalities to 0 within 20 years of
adoption of this Plan.

2.a Collect and maintain bicycle and
pedestrian collision data; target future
projects at high collision locations.

2.b Coordinate with local and State law
enforcement agencies and collect
enforcement data.

2.c Publish biennial report on bicycle and

Page 2 of 5
April 6, 2016 Draft
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2.2 Employ best practices and innovative bicycle
and pedestrian facility designs, such as such
as Class IV protected bike lanes, countdown
signals or pedestrian scrambles, when
appropriate.

2.3 Support safe bicycling and walking behaviors.

pedestrian collisions with a focus on
corridor segment safety assessments.

2.d Support jurisdiction analysis of
innovative designs when jurisdictions
are constructing new bicycle and/or
pedestrian facilities or making
improvements to the bicycle and/or
pedestrian networks.

3. Connectivity: Remove gaps and enhance bic

cle and pedestrian network connectivity.

Objectives

Programs

Bicycle Network:

3.1 Construct the top 10 high priority bicycle
improvements by 2025.

3.2 Target completion of the top 10 cost-
effective, high value barriers to bicycling by
2025.

3.3 Increase the mileage of Monterey County’s
bikeways, including multi-use paths, by
15%from 226 bikeway miles (2016) to 260
bikeway miles by the year 2025.

3.4 Complete the Monterey Bay Sanctuary Scenic
Trail by 2030.

3.5 Integrate planning for bicycle facilities with
the construction of roadway improvement
projects.

Pedestrian Network

3.6 Construct the top 10 high priority pedestrian
improvements by 2025.

3.7 Target completion of the top 10 cost-
effective, high value barriers to walking by
2025.

3.a Work with local jurisdictions to identify
and address gaps in the bicycle and
pedestrian network located at activity
centers, such as schools, community
and shopping centers and major

employers.

4. Equity: Provide improved bicycle and pedestrian access to diverse areas and populations in

Monterey County via public engagement, program delivery and capital investment.

Objectives

Programs

4.1 Encourage participation from all areas of the
County in the Bicycle and Pedestrian Facilities
Advisory Committee.

4.2 Designate high priority projects in North
County, the greater Monterey Peninsula,
Salinas and South County, with special
considerations for areas with minority and/or
low-income communities.

4.3 Encourage project design that
accommodates all ages and abilities to
attract a broader range of users.

4.a Continue language translation for event
and program announcements, such as
for Bike Month events, and bicycle
safety training outreach materials
distributed to schools, colleges, cycling
clubs, and major employers.

4.b Continue to host bicycle safety trainings
throughout different areas of the

County.

Page 3 of 5
April 6, 2016 Draft
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5. Education: Increase education and awareness of the environmental and public health

benefits of bicycling and walking for transportation and recreation.

Objectives

Programs

5.1 Work with local agencies to support,
promote and institutionalize bicycle and
pedestrian safety education and outreach
programs.

5.a Continue support of bike month

activities, and other active
transportation activities, such as
Ciclovia Salinas.

5.b Continue to host bicycle safety

trainings, and encourage participants to
become League of American Bicyclists
League Cycling Instructor.

5.c Continue to support bicycle rodeos in

schools.

5.d Support jurisdiction efforts to create

and maintain Safe Routes to Schools
programs.

6. Quality Facilities: Improve the gquality of the bike and pedestrian network through

innovative desigh and maintenance of existing facilities.

Objectives

Programs

6.1 Encourage implementation and maintenance
of the bikeway and walkway network in each

jurisdiction’s active transportation plans and
capital improvement programs.

6.2 Increase the number of bicycle and
pedestrian support facilities, such as secure
bicycle racks and lockers and wayfinding
signs.

6.3 Implement the Regional Bicycle and
Pedestrian Wayfinding Plan by signing the
routes included in the Wayfinding Plan by
2025.

6.4 Encourage safe and convenient bicycle
parking.

6.5 Improve existing bicycle and pedestrian
facilities through innovative design or
materials.

6.6 Consider use of innovative treatments and
materials when designing new bicycle and
pedestrian facilities.

6.a Expand Bicycle Secure Program Guide to

include more information on bike
corrals, bike parking in parking lots and
other potential locations and

configurations.

6.b Work with local jurisdictions to develop

6.c

and adopt policy that requires a certain
percentage of parking to be bike
parking with new development/major
remodels.

Continue to administer the bicycle
facilities service request program and
report potholes, debris in the bike lane,
or other impediments to bicycling. As
part of this program, track and report to
the cities and county the bicycle and
pedestrian facilities with highest
maintenance needs.

High Priority Project Criteria Definition

The Plan will include conceptual design of high priority projects that meet the following criteria:

1. Active Transportation Trips:

e Generates an increase in bicycling and/or walking trips

Page 4 of 5
April 6, 2016 Draft
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e (Creates a more comfortable walking or bicycling experience for the user.

2. Safety:
e Addresses a location with a high bicycle and pedestrian collision history.

3. Connectivity:
e Fills a gap in an existing route to major destinations.

e Provides a connection between or access to major destinations, such as: employment
centers, shopping centers, community centers, schools and transit stations.

4. Equity:
e Helps create geographic equity in the list of priority projects distributed throughout
Monterey County.
5. Quality:

e Improves or maintains the quality of an existing facility with high existing usage, orin a
way that will increase usage.
Complete Streets
e Integrates active transportation facilities into pre-existing or planned roadway or
maintenance projects

o

Page 5 of 5
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Criteria Description Maximum Score

Gap Closure in Network Projects that complete a continuous connection will have higher scores. Projects will be
scored with either a zero or twenty-five (25). 25

Collisions/Safety

This ranking is based on available collision data identifying corridors with high
incidents of bicycle related collisions (2004-2009) within a quarter mile buffer of the
proposed improvement. Projects will be scored on a scaled ranking from zero to twenty:
five (25) based on number of collisions per mile. Projects that address areas with the

highest number of collisions are scored with a twenty-five (25). 25
Local Connections Projects that contribute to a continuous connection between cities communities will

receive higher scores. Projects will be scored by either a zero or twenty (20). 20
Project Feasibility Project cost affects the ability to implement a facility. Projects that are lower cost will

have higher scores. Projects will be scored on a scaled ranking from zero to fifteen (15)

based on the Plan developed cost estimates. 15
Activity Center Connections Total of Employment, community and multimodal center connections 15

Employment Centers Projects that connect to employment centers will receive higher scores. Scoring for this

criteria will be based on the Transportation Agency for Monterey County’s employment
data (2008). Projects will be scored on a scaled ranking from zero to five based on
number of employees within one mile.

Ul Ui

Community Centers

Projects that connect to activity centers such as schools, shopping centers or
recreational areas will score higher. Projects will be scored with either a zero or five.

Multimodal Centers Projects that connect to multimodal centers including park-and-ride lots, rail, bus, =
aviation and maritime traffic will score higher. Projects will be scored by either a zero
or five.

Maximum Score 100
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