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AGENDA
May 1, 2018

9:00 A.M. Convene and announce adjournment to closed session in Room 101.
Closed Session
A. CONFERENCE WITH LABOR NEGOTIATORS

1. Agency Negotiators: David Twa and Richard Bolanos.

Employee Organizations: Public Employees Union, Local 1; AFSCME Locals 512 and 2700;
California Nurses Assn.; SEIU Locals 1021 and 2015; District Attorney Investigators’ Assn.;
Deputy Sheriffs Assn.; United Prof. Firefighters [.A.F.F., Local 1230; Physicians’ & Dentists’
Org. of Contra Costa; Western Council of Engineers; United Chief Officers Assn.; Contra Costa
County Defenders Assn.; Contra Costa County Deputy District Attorneys’ Assn.; Prof. & Tech.
Engineers IFPTE, Local 21; and Teamsters Local 856.

2. Agency Negotiators: David Twa.

Unrepresented Employees: All unrepresented employees.

B. CONFERENCE WITH LEGAL COUNSEL--EXISTING LITIGATION (Gov. Code, §
54956.9(d)(1))

1. Brian Cuevas, et al. v. Contra Costa County Health Services, et al., Contra Costa County
Superior Court Case No. C09-01786

C. CONFERENCE WITH LEGAL COUNSEL--ANTICIPATED LITIGATION
Initiation of litigation pursuant to Gov. Code, § 54956.9(d)(4): One potential case


http://www.co.contra-costa.ca.us

9:30 A.M. Call to order and opening ceremonies.

Inspirational Thought- "In three words I can sum up everything I've learned about life: it goes
on." ~ Robert Frost

CONSIDER CONSENT ITEMS (Items listed as C.1 through C.57 on the following agenda) —

Items are subject to removal from Consent Calendar by request of any Supervisor or on request
for discussion by a member of the public. Items removed from the Consent Calendar will be
considered with the Discussion Items.

PRESENTATIONS (5 Minutes Each)

PR.1

PR.2

PR.3

PRESENTATION recognizing the month of May 2018 as "Community Action
Month" in Contra Costa County. (Camilla Rand, Community Services Bureau
Director)

PRESENTATION recognizing May 2018 as Older Americans Month in support
of Intergenerational Network of All-Age Friendly Cities and Communities efforts.
(Kathy Gallagher, Employment and Human Services Director and Victoria
Tolbert, Aging and Adult Bureau Director)

PRESENTATION recognizing Meals on Wheels Diablo Region on its 50th
anniversary. (Supervisor Mitchoff)

DISCUSSION ITEMS

D. 1 CONSIDER Consent Items previously removed.

D. 2 PUBLIC COMMENT (2 Minutes/Speaker)

D.3

D4

HEARING to consider appeal of Planning Commission decision to deny a
proposal to merge three lots, defer road improvements, and allow a
13,887-square-foot single family residence in the Alamo Summit subdivision,
Alamo area. (Discovery Builders, Inc., Appellant) (Alamo Land Investors, LLC,
Owners) (Lashun Cross and Sean Tully, Department of Conservation and
Development)

HEARING to consider adoption of Ordinance No. 2018-06 to regulate farm
animal raising and keeping in residential zoning districts and rooster keeping in
agricultural zoning districts, and adoption of Ordinance Nos. 2018-11 and
2018-12 to prohibit farm animal raising and keeping in residential zoning districts
in Bethel Island, Byron, Discovery Bay, and Knightsen. (Aruna Bhat and Stanley
Muraoka, Department of Conservation and Development)



D.5

D.6

D.7

CONSIDER options for Board of Supervisors representation on the Countywide
Redevelopment Successor Oversight Board. (Supervisor Mitchoff)

CONSIDER approving the Contra Costa Centre [-680/Treat Boulevard Bicycle
and Pedestrian Plan and authorizing staff to pursue funding opportunities for
implementation, as recommended by the Transportation, Water and Infrastructure
Committee. (Jamar Stamps, Department of Conservation and Development)

ACCEPT report regarding media coverage asserting that loads of soil that may not
have been adequately screened for radioactivity were trucked from Hunters Point
site to multiple different landfills in the state, including Keller Canyon Landfill.
(Marilyn Underwood, Health Services Department and John Kopchik, Department
of Conservation & Development)

D. 8 CONSIDER reports of Board members.

Closed Session

ADJOURN

CONSENT ITEMS

Road and Transportation

C.1

C.2

C.3

APPROVE the Camino Tassajara Bike Lane Gap Closure Project and take related
actions under the California Environmental Quality Act, and AUTHORIZE the
Public Works Director, or designee, to advertise the Project. San Ramon Valley
area. (40% Tri-Valley Transportation Council Funds, 30% Measure J Funds, and
30% South County Area of Benefit Funds)

APPROVE and AUTHORIZE the Public Works Director, or designee, to execute
a contract with Dynamic Dzyne Associates, Inc., dba Substrate, Inc., in the amount
of $600,000 for construction management services for the Marsh Creek Road
Bridge Replacement Project, for the period May 1, 2018 through June 30, 2019,
Clayton area. (11% Local Road Funds and 89% Federal Highway Bridge
Program)

APPROVE and AUTHORIZE the Public Works Director, or designee, to execute,
on behalf of the County, a right of way contract and easement agreement with Mt.
Diablo Unified School District, to acquire easements in district property located at
425 Castle Rock Road, Walnut Creek (North Gate High School), in connection
with the Pedestrian Crossing Enhancement Project, as recommended by the Public
Works Director, Walnut Creek area. (28% Transportation Development Act Grant;
72% Local Road Funds.)



Engineering Services

C.4

ADOPT Resolution No. 2018/153 approving and authorizing the Public Works
Director, or designee, to fully close a portion of Willow Pass Road between Marin
Avenue and Manor Drive, on May 28, 2018, from 10:00 AM through 11:00 AM,
for the purpose of Bay Point Spring Derby Parade, Bay Point area. (No fiscal
impact)

Claims, Collections & Litigation

C.5

DENY claims filed by Ernest F. Broussal Jr., Tommie Clayton, Deandre Antoine
Lewis, Doug MacMaster, and Precision Risk Management Inc., DENY late claims
filed by Wali Jahangiri (2), Nadieh Kakar, and Mario Torres.

Honors & Proclamations

C.6

C.7

C.8

Ordinances

C.9

ADOPT Resolution No. 2018/147 recognizing the month of May 2018 as
"Community Action Month" in Contra Costa County, as recommended by the
Employment and Human Services Director.

ADOPT Resolution No. 2018/164 recognizing May 2018 as Older Americans
Month in support of Intergenerational Network of All-Age Friendly Cities and
Communities efforts, as recommended by the Employment and Human Services
Director.

ADOPT Resolution No. 2018/169 honoring Meals on Wheels Diablo Region on
its 50th anniversary, as recommended by Supervisor Mitchoff.

ADOPT Ordinance No. 2018-13 to require the humane treatment of roosters, as
recommended by the Animal Services Director.

Appointments & Resignations

C.10

APPOINT Walter Fields to the District V Representative Alternate seat on the
Contra Costa Fire Protection District Advisory Commission, as recommended by
Supervisor Glover.



C.11

C.12

C.13

APPROVE the medical staff appointments and reappointments, department
changes, additional privileges, advancements, voluntary resignations, and changes
to the anesthesiology privileges, as recommended by the Medical Staff Executive
Committee and the Health Services Director.

ACCEPT resignation of Lanita Mims, DECLARE a vacancy in the District 3-A
seat on the Alcohol and Other Drugs Advisory Board, and DIRECT the Clerk of
the Board to post the vacancy, as recommended by Supervisor Burgis.

ADOPT Resolution No. 2018/170 to reappoint Supervisor Candace Andersen and
Supervisor Federal D. Glover as the Board of Supervisors' representatives to the
Contra Costa Local Agency Formation Commission and to update the Master List

of Board Member appointments for 2018, as recommended by Supervisor
Mitchofft.

Intergovernmental Relations

C.14

ADOPT a position of "Support" on the Water Supply and Water Quality Act of
2018, a citizens initiative water bond that may appear on the November 2018
statewide California ballot, as recommended by the Legislation Committee.

Personnel Actions

C.15

C.16

C.17

Leases

ADOPT Position Adjustment Resolution No. 22265 to abolish the Deputy
Director of Animal Services-Exempt (unrepresented) classification and cancel one
vacant position in the Animal Services Department. (No fiscal impact)

ADOPT Position Adjustment Resolution No. 22275 to add one Senior Health
Education Specialist position (represented) and cancel one vacant Health
Education Specialist position (represented) in the Health Services Department.
(50% Family, Maternal and Child Health Program, 50% Proposition 56 -
Children's Oral Health)

ADOPT Position Adjustment Resolution No. 22276 to add one full-time Deputy
County Counsel Advanced- Exempt (unrepresented) position and cancel one
full-time Deputy County Counsel Advanced (unrepresented) vacant position in the
Office of the County Counsel. (No fiscal impact)



C.18

APPROVE and AUTHORIZE the Public Works Director, or designee, to execute
a lease with Cove Investments, LLC, for a term of five years for 1,340 square feet
of office space for the Health Services Department - CORE Program at 1160
Brickyard Cove Road, Suite 111, Richmond, at an initial annual rent of $37,788
for the first year with annual increases thereafter, with two two-year renewal
terms, under the terms and conditions set forth in the lease. (100% Mental Health
Services Act Funds)

Grants & Contracts

APPROVE and AUTHORIZE execution of agreements between the County and the
following agencies for receipt of fund and/or services:

C.19

C.22

APPROVE and AUTHORIZE the Agricultural Commissioner, or designee, to
execute a contract with the California Department of Food and Agriculture in an
amount not to exceed $23,443 to place and service traps for the detection of the
European Grapevine Moth from January 1, 2018 through December 31, 2018.

APPROVE and AUTHORIZE the Employment and Human Services Director, or
designee, to apply for and accept funding in an amount not to exceed $3,540,487

from the Department of Health and Human Services Administration for Children

and Families for Early Head Start supplemental funding for the period September
1, 2018 through August 31, 2019. (20% In-kind County match)

APPROVE and AUTHORIZE the Employment and Human Services Director, or
designee, to apply for and accept grant funding in an amount not to exceed
$12,000 from the City of Brentwood to provide economic development advising,

training, and outreach services to Brentwood businesses for the period July 1, 2018
through June 30, 2019. (100% match, Federal)

APPROVE and AUTHORIZE the Employment and Human Services Director, or
designee, to execute a contract and accept reimbursement in an amount not to
exceed $15,000 from Mount Diablo Unified School District for the provision of

food services at the Crossroads High School childcare program for the period July
1, 2018 through June 30, 2019. (No County match)

APPROVE and AUTHORIZE execution of agreement between the County and the
following parties as noted for the purchase of equipment and/or services:

C.23

APPROVE and AUTHORIZE the Sheriff-Coroner, or designee, to execute a
Maintenance and Support Agreement with Gemalto Cogent, Inc., in an amount not
to exceed, $454,772 for the purchase of Livescan specific hardware,

implementation services, and support of the software for the period January 1,
2018 through December 31, 2022. (100% CAL-ID funds)



.24

.25

.26

.27

.28

.29

.30

.31

APPROVE and AUTHORIZE the Agricultural Commissioner, or designee, to
execute Agreement #18-73-06-0251-RA with the United States Department of
Agriculture (USDA) Wildlife Services in an amount not to exceed $40,649 to
provide wildlife damage management for the period July 1, 2018 through June 30,
2019. (State 60%, County 40%)

APPROVE and AUTHORIZE the Sheriff-Coroner, or designee, to execute a
software and licensing agreement, including modified indemnification language,
with Shotcaller Global, Inc., in an annual amount of $25,500 for the "GunOps"
crime tracking system software tracking system for the period April 17, 2018 and
renewed annually unless canceled by either party. (100% State)

APPROVE and AUTHORIZE the Employment and Human Services Director, or
designee, to execute a contract with Language Line Services, Inc. in an amount

not to exceed $1,250,000 for interpretation and translation services for the period
July 1, 2018 through June 30, 2019. (10% County, 48% State, 42% Federal)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract with Contra Costa Hearing Aid Center, Inc., in an amount not to
exceed $250,000 to provide audiology and hearing aid services to Contra Costa
Health Plan members for the period May 1, 2018 through April 30, 2020. (100%
Contra Costa Health Plan Enterprise Fund II)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract with Paladin Managed Care Services, Inc., in an amount not to
exceed $300,000 to provide claims processing and negotiation services to Contra
Costa Health Plan members for the period June 1, 2018 through May 31, 2020.
(100% Contingency fee from savings)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract with California Center for Behavioral Health in an amount not
to exceed $150,000 to provide outpatient psychiatry services to Contra Costa
Health Plan members for the period June 1, 2018 through May 31, 2020. (100%
Contra Costa Health Plan Enterprise Fund II)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract with Estelita Marquez-Floyd, M.D., in an amount not to exceed
$266,240 to provide outpatient psychiatric services to children and adolescents at
the East County Mental Health Clinic for the period July 1, 2018 through June 30,
2019. (50% Federal Medi-Cal, 50% Mental Health Realignment)

APPROVE and AUTHORIZE the Director of Risk Management to execute a
contract amendment with BST EHS Services and Solutions to increase the payment
limit by $508,600 to a new total payment limit of $1,727,400 for additional
Occupational Safety Health Administration (OSHA) compliance support during
the period of July 1, 2017 through June 30, 2018. (100% Workers' Compensation
Internal Service Fund)



.32

.33

.34

.35

.36

.37

.38

APPROVE and AUTHORIZE the Sheriff-Coroner, or designee, to execute a
contract with Men and Women of Purpose in an amount not to exceed $191,650
for the provision of mentoring and placement services to assist adult inmates
transitioning back into the community for the period July 1, 2018 through June 30,
2019. (100% AB109 Public Safety Realignment)

APPROVE and AUTHORIZE the Sheriff-Coroner, or designee, to execute a
contract with Bay Area Chaplains, Inc., in an amount not to exceed $156,100 for
chaplaincy services in adult detention facilities for the period July 1, 2018 through
June 30, 2019. (100% Inmate Welfare Fund)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract with Archer Business Solutions, LLC, in an amount not to
exceed $145,000 to provide technical support and consulting for the Health
Services Department’s Information Systems Unit for the period July 1, 2018
through June 30, 2019. (100% Hospital Enterprise Fund I)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract with Contra Costa Crisis Center in an amount not to exceed
$310,685 to provide prevention and early intervention services pursuant to the
Mental Health Services Act for the period July 1, 2018 through June 30, 2019,
with a six-month automatic extension through December 31, 2019, in an amount
not to exceed $155,342. (100% Mental Health Services Act)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract with Yana Wirengard, M.D., in an amount not to exceed
$467,000 to provide general surgery services at Contra Costa Regional Medical
Center and Health Centers for the period July 1, 2018 through June 30, 2019.
(100% Hospital Enterprise Fund I)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract amendment with Crestwood Behavioral Health, Inc., effective
May 1, 2018, to increase the payment limit by $1,006,976 to a new payment limit
of $8,389,976, to provide additional subacute skilled nursing care services for the
period July 1, 2017 through June 30, 2018. (92% Mental Health Realignment, 8%
Mental Health Services Act)

RESCIND Board Action of February 13, 2018 (C.52) and APPROVE and
AUTHORIZE the Sheriff-Coroner, or designee, to execute a Services Agreement
with Gemalto Cogent, Inc., in an amount not to exceed, $120,000 for the services
and maintenance enhancement of a dedicated on-site support engineer for a term
of July 1, 2018 through June 30, 2019 with no change in payment limit. (100%
CAL-ID)



.39

.40

.41

.42

.43

.44

.45

APPROVE and AUTHORIZE the Employment and Human Services Director, or
designee, to execute a contract amendment with CocoKids, Inc., effective May 1,
2018, to increase the payment limit by $40,000 to a new payment limit of
$120,000 and to extend the term date from June 30, 2018 to December 31, 2018,
to provide additional ongoing Promoting Safe and Stable Families Program
Services. (30% County; 70% State)

APPROVE and AUTHORIZE the Employment and Human Services Director, or
designee, to execute a contract amendment with Aspiranet, effective May 1, 2018,
to increase the payment limit by $36,964 to a new payment limit of $155,311, and
to extend the term end date from June 30, 2018 to December 31, 2018, to provide
ongoing outreach, advocacy, and support to adoptive families. (100% Federal)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
terminate the existing contract with D. R. Ruecker M.D., Inc., and enter into a new
contract with David Robert Ruecker, M.D., in an amount not to exceed $300,800
to provide outpatient psychiatric care for seriously emotionally disturbed children
and adolescents in Central Contra Costa County for the period May 1, 2018
through April 30, 2019. (50% Federal Medi-Cal, 50% Mental Health
Realignment)

APPROVE and AUTHORIZE the Employment and Human Services Director, or
designee, to execute a contract amendment with Paul Gibson, LCSW, to increase
the payment limit by $52,500 to a new payment limit of $145,300 to provide
Clinical Supervision Services to Children and Family Services Bureau staff
seeking licensure, effective July 1, 2018 with no change to the original contract
term of July 1, 2017 through June 30, 2019. (100% State)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract with God’s Grace Caring Home, Inc. in an amount not to
exceed $358,800 to provide augmented board and care services for

County-referred mentally disordered clients for the period from July 1, 2018
through June 30, 2019. (100% Mental Health Realignment)

APPROVE and AUTHORIZE the Employment and Human Services Director, or
designee, to execute an interagency agreement with Contra Costa Community
College District — Diablo Valley College in an amount not to exceed $30,000 to
provide Resource Family Pre-Approval training for the period July 1, 2018
through June 30, 2019. (75% Federal, 25% State)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract amendment with Ena Rios, LCSW (dba Ena Rios Corporation),
effective May 1, 2018, to increase the payment limit by $130,000 to a new
payment limit of $230,000 to provide additional specialty mental health services
for the period July 1, 2016 through June 30, 2018. (50% Federal Medi-Cal, 50%
Mental Health Realignment)



. 46

.47

.48

.49

.50

.51

.52

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract amendment with Bay Area Doctors, Inc., effective May 1,
2018, to increase the payment limit by $100,000 to a new payment limit of
$800,000 to provide additional specialty mental health services for the period July
1, 2016 through June 30, 2018. (50% Federal Medi-Cal, 50% Mental Health
Realignment)

APPROVE and AUTHORIZE the Employment and Human Services Director, or
designee, to execute a contract with Family Support Services in an amount not to
exceed $360,317 to provide comprehensive respite services to foster parents and
relative caregivers for the period of July 1, 2018 through June 30, 2019. (79%
State, 21% County)

APPROVE and AUTHORIZE the Director of Risk Management to execute a
contract amendment with Ah Hing (dba Risk Management Outsourcing, LLC),
increase the payment limit by $59,494 to a new payment limit of $178,482 and
extend the term from June 30, 2018 to December 31, 2018 to continue providing
risk management services on behalf of Contra Costa County. (100% Self
Insurance Internal Service Funds)

APPROVE and AUTHORIZE the County Administrator, or designee to execute a
contract between the County and Steckbauer Weinhart, LLP, in an amount not to

exceed $150,000, for legal services in the area of tax-related bankruptcy matters
for the period from May 1, 2018 through April 30, 2021. (100% General Fund)

APPROVE and AUTHORIZE the Auditor-Controller to pay Concord Yellow Cab,
Inc., in an amount not to exceed $16,465.69 for non-emergency transportation
services for County clients and patients with HIV disease for services rendered to

Contra Costa County residents during the period November 1, 2017 through
February 28, 2018. (100% State)

APPROVE clarification of Board action of February 13, 2018 (Item C.51), which
authorized the Purchasing Agent to execute a purchase order with Beckman

Coulter, Inc., in the amount of $253,395 to reflect the correct payment limit of
$264,009. (100% Hospital Enterprise Fund I)

APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract with Nancy E. Ebbert, M.D., in an amount not to exceed
$332,800 to provide outpatient psychiatric services to adolescent and transitional
age adult patients for the period July 1, 2018 through June 30, 2019. (24% Mental
Health Services Act, 38% State Mental Health Realignment, 38% Federal
Medi-Cal)



C.53 APPROVE and AUTHORIZE the Health Services Director, or designee, to
execute a contract with Antoine Samman, M.D., in an amount not to exceed
$240,000 to provide neurology services at Contra Costa Regional Medical Center
and Health Centers for the period May 1, 2018 through April 30, 2019. (100%
Hospital Enterprise Fund I)

Other Actions

C.54 APPROVE and AUTHORIZE the Conservation and Development Department to
initiate a General Plan Amendment process to consider changing the General Plan
land use designation from "Multiple-Family Residential-Very High Density" to
"Multiple-Family Residential-Very High Special Density" for a group of five
parcels located at the intersection of Del Hombre Lane and Roble Road, in the
Contra Costa Centre area. (100% Applicant Fees)

C.55 ACCEPT the report prepared by the Office of the Sheriff in accordance with Penal
Code Section 4025(e) representing an accounting of all Inmate Welfare Fund
receipts and disbursements for Fiscal Year 2016/17, as recommended by the
Sheriff-Coroner. (No fiscal impact)

C.56 APPROVE and AUTHORIZE the County Librarian to close the Kensington
Library from June 4, 2018 through and including June 12, 2018 in order to repaint
the interior, upgrade the employee work area and replace furniture in the public
area. (70% Library Fund, 30% Friends of the Kensington Library)

C.57 RECEIVE Civil Grand Jury Report No. 1802, entitled "Los Medanos Community
Healthcare District" (attached), and FORWARD to the County Administrator for
response. (No fiscal impact)

GENERAL INFORMATION

The Board meets in all its capacities pursuant to Ordinance Code Section 24-2.402, including as the
Housing Authority and the Successor Agency to the Redevelopment Agency. Persons who wish to
address the Board should complete the form provided for that purpose and furnish a copy of any
written statement to the Clerk.

Any disclosable public records related to an open session item on a regular meeting agenda and
distributed by the Clerk of the Board to a majority of the members of the Board of Supervisors less
than 96 hours prior to that meeting are available for public inspection at 651 Pine Street, First
Floor, Room 106, Martinez, CA 94553, during normal business hours.

All matters listed under CONSENT ITEMS are considered by the Board to be routine and will be
enacted by one motion. There will be no separate discussion of these items unless requested by a
member of the Board or a member of the public prior to the time the Board votes on the motion to
adopt.

Persons who wish to speak on matters set for PUBLIC HEARINGS will be heard when the Chair
calls for comments from those persons who are in support thereof or in opposition thereto. After



persons have spoken, the hearing is closed and the matter is subject to discussion and action by the
Board. Comments on matters listed on the agenda or otherwise within the purview of the Board of
Supervisors can be submitted to the office of the Clerk of the Board via mail: Board of
Supervisors, 651 Pine Street Room 106, Martinez, CA 94553; by fax: 925-335-1913.

The County will provide reasonable accommodations for persons with disabilities planning to
attend Board meetings who contact the Clerk of the Board at least 24 hours before the meeting, at
(925) 335-1900; TDD (925) 335-1915. An assistive listening device is available from the Clerk,
Room 106.

Copies of recordings of all or portions of a Board meeting may be purchased from the Clerk of the
Board. Please telephone the Office of the Clerk of the Board, (925) 335-1900, to make the
necessary arrangements.

Forms are available to anyone desiring to submit an inspirational thought nomination for inclusion
on the Board Agenda. Forms may be obtained at the Office of the County Administrator or Office
of the Clerk of the Board, 651 Pine Street, Martinez, California.

Subscribe to receive to the weekly Board Agenda by calling the Office of the Clerk of the Board,

(925) 335-1900 or using the County's on line subscription feature at the County’s Internet Web

Page, where agendas and supporting information may also be viewed:
WWW.c0.contra-costa.ca.us

STANDING COMMITTEES

The Airport Committee (Supervisors Diane Burgis and Karen Mitchoff) meets quarterly on the
second Wednesday of the month at 11:00 a.m. at the Director of Airports Office, 550 Sally Ride
Drive, Concord.

The Family and Human Services Committee (Supervisors Candace Andersen and John Gioia)
meets on the fourth Monday of the month at 10:30 a.m. in Room 101, County Administration
Building, 651 Pine Street, Martinez.

The Finance Committee (Supervisors Karen Mitchoff and John Gioia) meets on the fourth
Monday of the month at 9:00 a.m. in Room 101, County Administration Building, 651 Pine Street,
Martinez.

The Hiring Outreach Oversight Committee (Supervisors Candace Andersen and Federal D.
Glover) meets on the first Monday of every other month at 1:00 p.m. in Room 101, County
Administration Building, 651 Pine Street, Martinez.

The Internal Operations Committee (Supervisors Diane Burgis and Candace Andersen) meets on
the second Monday of the month at 1:00 p.m. in Room 101, County Administration Building, 651
Pine Street, Martinez.

The Legislation Committee (Supervisors Karen Mitchoff and Diane Burgis) meets on the second
Monday of the month at 10:30 a.m. in Room 101, County Administration Building, 651 Pine
Street, Martinez.


http://www.co.contra-costa.ca.us

The Public Protection Committee (Supervisors John Gioia and Federal D. Glover) meets on the
first Monday of the month at 10:30 a.m. in Room 101, County Administration Building, 651 Pine

Street, Martinez.

The Transportation, Water & Infrastructure Committee (Supervisors Karen Mitchoff and
Candace Andersen) meets on the second Monday of the month at 9:00 a.m. in Room 101, County

Administration Building, 651 Pine Street, Martinez.

Airports Committee June 13, 2018 11:00 a.m. |See above

Family & Human Services Committee TBD TBD See above

Finance Committee TBD TBD See above

Hiring Outreach Oversight Committee June 4, 2018 1:00 p.m. |See above

Internal Operations Committee May 14, 2018 Canceled |1:00 p.m. |See above
June 11, 2018

Legislation Committee May 14, 2018 10:30 a.m. |See above

Public Protection Committee May 7, 2018 Canceled |TBD See above
Next Meeting TBD

Transportation, Water & Infrastructure Committee| May 14, 2018 9:00 a.m. |See above

AGENDA DEADLINE: Thursday, 12 noon, 12 days before the Tuesday Board meetings.

Glossary of Acronyms, Abbreviations, and other Terms (in alphabetical order):

Contra Costa County has a policy of making limited use of acronyms, abbreviations, and

industry-specific language in its Board of Supervisors meetings and written materials. Following is
a list of commonly used language that may appear in oral presentations and written materials

associated with Board meetings:

AB Assembly Bill

ABAG Association of Bay Area Governments
ACA Assembly Constitutional Amendment
ADA Americans with Disabilities Act of 1990

AFSCME American Federation of State County and Municipal Employees

AICP American Institute of Certified Planners

AIDS Acquired Immunodeficiency Deficiency Syndrome

ALUC Airport Land Use Commission
AOD Alcohol and Other Drugs

ARRA American Recovery & Reinvestment Act of 2009
BAAQMD Bay Area Air Quality Management District

BART Bay Area Rapid Transit District

BayRICS Bay Area Regional Interoperable Communications System




BCDC Bay Conservation & Development Commission

BGO Better Government Ordinance

BOS Board of Supervisors

CALTRANS California Department of Transportation

CalWIN California Works Information Network

CalWORKS California Work Opportunity and Responsibility to Kids
CAER Community Awareness Emergency Response

CAO County Administrative Officer or Office

CCE Community Choice Energy

CCCPFD (ConFire) Contra Costa County Fire Protection District
CCHP Contra Costa Health Plan

CCTA Contra Costa Transportation Authority

CCRMC Contra Costa Regional Medical Center

CCWD Contra Costa Water District

CDBG Community Development Block Grant

CFDA Catalog of Federal Domestic Assistance

CEQA California Environmental Quality Act

CIO Chief Information Officer

COLA Cost of living adjustment

ConFire (CCCFPD) Contra Costa County Fire Protection District
CPA Certified Public Accountant

CPI Consumer Price Index

CSA County Service Area

CSAC California State Association of Counties

CTC California Transportation Commission

dba doing business as

DSRIP Delivery System Reform Incentive Program

EBMUD East Bay Municipal Utility District

ECCFPD East Contra Costa Fire Protection District

EIR Environmental Impact Report

EIS Environmental Impact Statement

EMCC Emergency Medical Care Committee

EMS Emergency Medical Services

EPSDT Early State Periodic Screening, Diagnosis and Treatment Program (Mental Health)
et al. et alii (and others)

FAA Federal Aviation Administration

FEMA Federal Emergency Management Agency

F&HS Family and Human Services Committee

First 5 First Five Children and Families Commission (Proposition 10)
FTE Full Time Equivalent

FY Fiscal Year

GHAD Geologic Hazard Abatement District

GIS Geographic Information System

HCD (State Dept of) Housing & Community Development

HHS (State Dept of ) Health and Human Services

HIPAA Health Insurance Portability and Accountability Act
HIV Human Immunodeficiency Virus

HOME Federal block grant to State and local governments designed exclusively to create



affordable housing for low-income households

HOPWA Housing Opportunities for Persons with AIDS Program
HOYV High Occupancy Vehicle

HR Human Resources

HUD United States Department of Housing and Urban Development
IHSS In-Home Supportive Services

Inc. Incorporated

IOC Internal Operations Committee

ISO Industrial Safety Ordinance

JPA Joint (exercise of) Powers Authority or Agreement
Lamorinda Lafayette-Moraga-Orinda Area

LAFCo Local Agency Formation Commission

LLC Limited Liability Company

LLP Limited Liability Partnership

Local 1 Public Employees Union Local 1

LVN Licensed Vocational Nurse

MAC Municipal Advisory Council

MBE Minority Business Enterprise

M.D. Medical Doctor

ML.F.T. Marriage and Family Therapist

MIS Management Information System

MOE Maintenance of Effort

MOU Memorandum of Understanding

MTC Metropolitan Transportation Commission

NACo National Association of Counties

NEPA National Environmental Policy Act

OB-GYN Obstetrics and Gynecology

O.D. Doctor of Optometry

OES-EOC Office of Emergency Services-Emergency Operations Center
OPEB Other Post Employment Benefits

OSHA Occupational Safety and Health Administration

PACE Property Assessed Clean Energy

PARS Public Agencies Retirement Services

PEPRA Public Employees Pension Reform Act

Psy.D. Doctor of Psychology

RDA Redevelopment Agency

RFI Request For Information

RFP Request For Proposal

RFQ Request For Qualifications

RN Registered Nurse

SB Senate Bill

SBE Small Business Enterprise

SEIU Service Employees International Union

SUASI Super Urban Area Security Initiative

SWAT Southwest Area Transportation Committee

TRANSPAC Transportation Partnership & Cooperation (Central)
TRANSPLAN Transportation Planning Committee (East County)
TRE or TTE Trustee



TWIC Transportation, Water and Infrastructure Committee

UASI Urban Area Security Initiative

VA Department of Veterans Affairs

vs. versus (against)

WAN Wide Area Network

WBE Women Business Enterprise

WCCTAC West Contra Costa Transportation Advisory Committee
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Contra
To:  Board of Supervisors Costa
From: John Kopchik, Director, Conservation & Development Department Cou nty

Date: May 1, 2018

Subject: Alamo Summit - Modification to Final Development Plan #DP90-3030 for a Single Family Residence

RECOMMENDATION(S):
1. OPEN the public hearing, RECEIVE testimony, and CLOSE the public hearing.

2. AFFIRM the Planning Commission decision to deny a proposal to merge three lots, defer road
improvements, and allow a 13,888-square-foot single family residence in the Alamo Summit subdivision
(DP15-3039).

3. DENY the appeal of Discovery Builders, Inc.

4. DETERMINE that the Board’s decision is exempt from the California Environmental Quality Act
(CEQA) under CEQA Guidelines section 15270(a), projects that a public agency rejects or disapproves.

5. DIRECT the Department of Conservation and Development to file a CEQA Notice of Exemption with
the County Clerk

APPROVE | | oTHER

|:| RECOMMENDATION OF CNTY ADMINISTRATOR |:| RECOMMENDATION OF BOARD COMMITTEE

Action of Board On: 05/01/2018 |:| APPROVED AS RECOMMENDED |:| OTHER

Clerks Notes:

VOTE OF
SUPERVISORS I hereby certify that this is a true and correct copy of an action taken and entered on the minutes of the Board of
Supervisors on the date shown.

ATTESTED: May 1, 2018

Contact: (925) David J. Twa, County Administrator and Clerk of the Board of Supervisors

674-7798
By:, Deputy

cc:



FISCAL IMPACT:

None. The applicant has paid the initial application deposit, and is obligated to pay supplemental
fees to cover any and all additional staff time and material costs associated with the processing of
this application.

BACKGROUND:

Project Description:

Discovery Builders, the applicant is requesting modification to Final Development Plan #DP90-3030 to
allow the merger of three lots for construction of a single family residence. The applicant also requests to
amend Conditions of Approval (COA) #25 and #26 to modify the construction timing of Alamo Summit
Drive and the required improvements to Ridgewood Road. These roadway improvements would be
postponed until a future date when the developer elects to build out the remainder of the subdivision.
The applicant proposes a gravel roadway along the alignment of Alamo Summit Drive for use as a
construction route to the home site. Construction vehicles would access the gravel construction route via
Ridgewood Road, which the applicant indicates will be monitored and repaired as necessary during
construction of the proposed residence.

Site Description:

The project site is located within the boundaries of Alamo Summit, a 37-lot subdivision (SD 7553) that
was previously approved by the County. The Alamo Summit subdivision is located on a hillside at the
southern terminus of Castle Crest Road, approximately '2 mile west of Danville Boulevard at Livorna
Road. The project site overlooks the Rossmoor community to the west, and the Alamo community to the
south and east. Surrounding land uses are predominantly residential with the exception of open space to
the north of the Alamo Summit subdivision. Vehicular access to the subdivision is available via Castle
Crest Road from the north, and Ridgewood Road to the east. The project approval was conditioned to
require Alamo Summit Drive, a paved road connecting these two existing access points, be constructed
prior to the first phase of development. None of the 37 approved lots have been developed to date.

General Plan:

The project site has a General Plan land use designation of Agricultural Lands (AL). Single-family
residences are a compatible use within the AL designation. The proposed merger of three lots, resulting
in a 12.8-acre home site is consistent with the allowed density of one dwelling unit per five acres for the
AL land use designation.

Zoning:

The project site is within a Planned Unit District (P-1), a zoning district that was specifically adopted for
the 177-acre Alamo Summit subdivision. Residential development within this P-1 development is
subject to design guidelines, which were also adopted with the approved Final Development plan for the
Alamo Summit Subdivision.

Environmental Review:

Pursuant to the California Environmental Quality Act (CEQA) guidelines § 15270(a), CEQA does not
apply to projects for which a public agency disapproves. Staff is presenting this application with a



recommendation for denial, thus, no environmental review has been performed.

Staff Analysis of the Proposed Project:

The project proposal involves combining lots 7, 8, and 9 of the approved subdivision (approximately
12.8 acres total) and constructing a 13,888 square-foot single-family residence at this location. This
location is at one of the higher points within the subdivision boundaries. Alamo Summit Drive is to be
located along the eastern boundary of the proposed home site.

The primary issue regarding this application is the requirement for roadway improvements and a request
to modify the timing of roadway improvements. The applicant requests to amend COA’s #25 and #26 to
allow construction of one single-family residence prior to the construction of Alamo Summit Drive and
improving/widening Ridgewood Road. As noted, the applicant has requested to construct these roads at
a future date when the remaining lots of the subdivision are developed.

The applicant’s request to modify the timing for constructing required roadway improvements is a
substantial modification to the Final Development Plan that was approved with the subdivision in 1992.
The adopted EIR for the Alamo Summit project concluded that the use of either of the existing access
routes, Ridgewood Road and Castle Crest Road, by construction traffic would add significantly to
existing safety hazards for normal traffic on the route. These hazards were mitigated to a less than
significant level by requiring improvements to Ridgewood Road, prior to development. It was also
required that Alamo Summit Road be constructed to provide a temporary means of access for those
residences located on Upper Ridgewood Road, during lower Ridgewood Road improvements. Mitigation
Measure 3(d) required the construction of improvements and widening of Ridgewood Road as part of
the first construction phase. The applicant's request to construct a single-family residence is the first
construction phase of the project. Additionally, Mitigation Measure 3(d) stipulated that construction
vehicles would only be allowed access to the site via the improved Ridgewood Road. Mitigation
Measure 3(d) was incorporated into the Final Development Plan approval as COA’s #25 and #26.

Pursuant to County Ordinance Code 84-66.1804(b), the County must find the proposed modification to
the Final Development Plan is consistent with the intent and purpose of the P-1 district adopted for the
site. The proposed modification does not comply with approved COA’s #25-27, or Mitigation Measure
3(d). As previously stated, these conditions were a major element of the project approval, without which
safe development of any portion of the Alamo Summit subdivision is not possible. Therefore, the
proposed modification is not consistent with the intent and purpose of the P-1 district adopted for the
Alamo Summit Subdivision and should be denied.

County Planning Commission (CPC) Hearing and Decision on February 14, 2018

The proposed Development Plan modification was presented to the CPC on February 14, 2018 with a
recommendation for denial from staff. Dozens of residents from the Alamo community appeared to
voice their opposition to the project. The concerns raised were primarily over the narrow configuration
of the existing roads that are located on steep terrain. There is great concern amongst local residents that
these roads cannot safely accommodate existing residential traffic and the added construction traffic
without the access improvements that the original subdivision was conditioned to perform prior to the
first phase of development on Alamo Summit. Neither representative of the applicant appeared to
present to the CPC in support of this application. The CPC voted unanimously (5-0) to deny the
requested modification to the approved Final Development Plan.

Appeal of County Planning Commission’s February 14, 2018 Decision




The County received an appeal of the County Planning Commission’s decision on February 22, 2018,
from Louis Parsons, President of Discovery Builders Inc. Below is a summary of the appeal points along
with staff’s response.

* Appeal Point: We are asking for the timing of the improvements to be modified. We
are not requesting deletion of any of the conditions.

Staff Response: As already stated previously, the adopted EIR for the Alamo Summit project
concluded that the use of either of the existing access routes, Ridgewood Road and Castle Crest Road, by
construction traffic would add significantly to existing safety hazards for normal traffic on the route.
These hazards were mitigated to a less than significant level by requiring improvements to Ridgewood
Road, and requiring all construction traffic to use the improved Ridgewood Road. In order to reduce the
impact of closing Ridgewood Road to perform these improvements, it was required that Alamo Summit
Road first be constructed to provide a temporary means of access for those residences located on Upper
Ridgewood Road.

The adopted EIR for the Alamo Summit project also found that utilizing Ridgewood Road in its existing
condition “would add significantly to existing safety hazards for normal traffic on the route”. The
applicant has proposed to assess the condition of Ridgewood Road during the construction phase and
promptly repair any damage caused by construction activities. This proposal is inadequate in that it fails
to address the primary intent of the Ridgewood Road improvements, which was to improve the road’s
ability to safely accommodate construction traffic for the Alamo Summit subdivision. There have been
no significant improvements to Ridgewood Road since the approval of the Alamo Summit subdivision
that may have reduced these hazardous conditions, and that may warrant consideration of the requested
modified timing of improvements. Thus, the preexisting hazardous situation for construction traffic and
residents on upper Ridgewood Road remains.

* Appeal Point:We have offered a solution for construction traffic through the project
site, and we are simply proposing the construction of a single home. We are
proposing to merge 3 lots into 1, which will lessen the ultimate overall development
impact.

Staff Response: Monitoring Ridgewood Road and repairing damage caused by construction traffic
does not alleviate or mitigate hazards that would be posed by the routing construction traffic on this
roadway given its current hazardous conditions. Furthermore, the current proposal does not provide a
paved alternative access route for residents on upper Ridgewood Road in the event that lower
Ridgewood Road needs to be closed to repair construction damage. The proposed gravel road may
provide construction vehicles access through the project site, but it fails to provide an alternative access
point for those residences most likely to be impacted by construction activity on lower Ridgewood Road.
Lastly, it is the existing hazardous conditions of Ridgewood Road combined with its proposed use as a
construction access that necessitates the required improvements; not the scale of the proposed
construction. Therefore, a decrease in the number of lots for the entire subdivision does not eliminate the
need to improve Ridgewood Road prior to construction activities.

CONSEQUENCE OF NEGATIVE ACTION:

If the Board is inclined to approve the applicant's appeal, it should direct staff to perform necessary
environmental review and take necessary steps to approve the request.

CHILDREN'S IMPACT STATEMENT:



This application is a request for approval of modifications to a Final Development Plan to allow for
construction of a single-family residence. The proposed project will not impact children’s programs
within the County. The applicant’s requirement to contribute to childcare facilities will still be required
as a condition of approval for the subdivision.

ATTACHMENTS
Appeal Letter
DP90-3030 COA

DP Modification Map
Alamo Summit Subdivision Map

Zoning Maps
Power Point- Alamo Summit



APPEAL LETTER



4061 Port Chicago Highway, Suite H
Concord, California 94520

(925) 682-6419

Fax (925) 689-7741

CA Lic. #753652 / NV Lic. #7070

February 20, 2018

Mr. John Kopchik

Director, Contra Costa County
Department of Conservation
and Development

30 Muir Road

Martinez, California 94553

RE: Appeal of County Planning Commission Denial of Request for Modification
of Final Development Plan and Amendment to Conditions of Approval;
Discovery Builders, Inc.; Applicant

Alamo Summit; County File Numbers Tract 7553/DP90-3030

Dear Mr. Kopchik:

As the applicant and on behalf of the owner, Alamo Investors, LL.C, we are hereby
submitting an appeal to the Contra Costa County Board of Supervisors of the F ebruary 14, 2018
County Planning Commission decision referred to above. Enclosed is our check payable to the
Department of Conservation and Development in the amount of $125.00 for the appeal fee.

Our grounds for the appeal are that we are asking for the timing of the improvements to be
modified. We are not requesting deleting any of the conditions. We have offered a solution for
construction traffic through the project site and we are simply proposing the construction of a single

home. We are also proposing to merge 3 lots into 1, which will lesson the ultimate overall
development impact.

We ask that our appeal be calendared for hearing before the Board of Supervisors. Please
advise me immediately if there is any additional information or documentation necessary to
complete the filing of this appeal.

Thank you for your attention to this matter.

President

LP:kmb
enc



DP90-3030 CONDITIONS OF APPROVAL
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FINDINGS AND CONDITIONS OF APPROVAL FORFINAL DE_VELOPMENT PLAN 3030-90 AND
'VESTING TENTATIVE SUBDIVISION 7553 (ALAMO SUMMIT) '

FINDINGS

1.- The applicant has indicated that they intend to commence construction within two and
one-half years of the effective date of-final project approval.

2. These applications were accepted as complete by the County on September 21, 1990
and are, therefore, governed by the policies and ordinances in effect at that time. The
1977 San Ramon Valley Area General Plan was the general plan document in effect
at that time for this site. That plan designated this site General Open Space, Country
Estates, and Single Family Residential-Low Density.

The proposed site plan and associated submittals are consistent with the policies of
that plan. The current applications are also consistent with the June, 1990 preliminary
development plan,. File #2776-RZ, adopted by the Board of Supervisors for this site.

3. The Alamo Summit project will constitute a residential environment of sustained
desirability and stability, and will be in harmony with the character of the nearby
community. The majority of this hillside site will be dedicated to the County as a
scenic easement in which further development is precluded. The project provides for
protection of virtually all of the mature oak trees that cover this site. Existing trees
and supplemental landscaping will be utilized to screen residential development.
Exterior colors of residences shall be limited to earth-tone, non-reflective hues so that
residences will blend into the natural terrain. Design guidelines and staff plan review
will assure sensitive development.

4. In accord with the required findings of the Planned Unit (P-1) District, the County finds
that the development of a harmonious, integrated plan like the Alamo Summit project,
justifies exceptions from the normal application of the code, including variations in

parcel configuration and design to provide better conformity with existing natural
terrain features.

CONDITIONS OF APPROVAL

General

1. Development shall be based on thefollowing submitted exhibits and documents except
as modified by the conditions below:

A. Vesting Tentative Map - 100 scale (Sheet 1).
B. Ridgewood Road Improvements and Typical Street Sections (Sheet 2).
C. Vesting Tentative Map - 40 scale (Central Section) (Sheet 3).

D. Vesting Tentative Map - 40 scale (North Section) (Sheet 4). o



E. Vesting Tent‘a}ti\f/e_ Map - 40 scalg (South Section) (Sheet 5).

F. Final Development Plén (Sheet 6). |

G. Entry Design (Sheet 7).

H "Geotechnical Exploration, Alamo Summit", Engeo, Inc., August 8, 1990.

1, "Project Design Guidelines", August, 1990.

J. Alamo Summit Final Development Plan and Subdivision Booklet, May 8, 1991.
K. "Arborist Report", Michael Baesky, Horticultural Consultant, August 29, 1990.

L. June 25, 1991 letter from Christopherson & Graff regarding Alamo Summit
Building Color Samples.

M. October 20, 1990 Alamo Summit Child Care Response Program Agreement

between Alamo Summit, inc., Mt. Diablo Regional YMCA, and County of
Contra Costa.

N. Display scale renderings of the development as viewed from Livorna Road,
Ramona Way, Stone Valley Road, and I-680/La Gonda Way.

0. September 4, 1991 Staff Study - Lot 37 conversion to snake habitat, scenic
easement area.

A maximum of 37 single family residential lots shall be permitted. Any proposed
increase in the number of lots shall require additional environmental review and
approval of an application to amend the final development plan. Any proposed creation
of new parcels for non-residential purposes (e.g., EBMUD, neighborhood antenna

parcel) shall be reviewed and approved by the Zoning Administrator for consistency
with the approved Final Development Plan.

At least 30 days prior to filing a final map or issuance of grading permits, the following
documents shall be submitted for the review and approval of the Zoning Administrator:

A. Revised Final Development Plan.

B. Revised Grading/Tree Preservation Plan.

C. Construction Period and Long-Term Erosion Control Plan.
D. Landslide Repair and Road Construction Landscape Plans.

E. Final Project Entry Plans.



Utility Servic

Construction Actiyity Policy E__rogram‘ '(per PDP cﬁondition B.J.).

Revised Whipsnake Habitat Protection Program (per PDP condmon 8.A., FDP
12.B.2.).. ,

Willow Thicket Protection Program (per PDP condition 8.B.).

Vegetation Control Plan for Fire Protection (per PDP condition 8.C.).

4, Prior to filing a final map, provide evidence to the Public Works Department that the

project has been annexed to East Bay Municipal Utility District and Central Sanitary
District.

Revised Development Plan

5.  Prior to issuance of grading permits or filing a final map, a revised final development
plan shali be submitted providing for the following changes:

A.

Designation of identified portions of Lot 37 as Alameda Whipsnake Habitat Area
and 30-foot wide buffer zone in accord with the September 4, 1991 Staff

Study; and inclusion of the designated habitat and buffer in scenic easement
dedication.

Jonathan Lane may be constructed within the buffer zone as shown in the FDP,
so long as no incursions into the actual habitat area occur. Placement, design

and construction of road improvements shall maximize protection of the
Whipsnake habitat.

The residential lot and satellite antennae easement proposed for Lot 37 may be
relocated elsewhere on the site consistent with the findings in the -

environmental impact reports for this project and with the objectives of the
Alamo Summit Project Design Guidelines.

The boundaries of the proposed scenic easement area shall be precisely
identified by metes and bounds description on the final development plan and
grading plan. Adjustments to the scenic easement boundaries should be
provided to conform more closely with the natural terrain contours.

6. . Prior to filing the final map, the Final Development and/or Project Design Guidelines
shall be revised to reflect that at least one of the following three design measures shall
be applied to development on Lots 2, 9, and 11. Similar revisions shall apply Measures
B and C (but not A) to Lots 1,4, 5,7, 10, 31, and 32. The Zoning Administrator shall
review and approve individual proposals for development of these lots in terms of
potential visual impacts, and apply this condition accordingly.



A. Relocation of the homesites to a lower or otherwise less visually prominent

location, and/or reorientation of the structure "footprint" and/or articulation of
its structural form to reduce the perceived building mass visible from one of the
three vantage points analyzed in the SEIR, either Ramona Way, 1-680/Stone
Valley Road or I-680/Livorna Road;

B. Limitations on the height and scale of the residences on the homesites and
incorporation of building shape and surface plane variations to reduce structural
bulk and scale and increase design compatibility with the existing hillsides; in
no event shall structures on Lots 1,2, 4,5, 7,9, 10, 11, 31 or 32 protrude
above a ridgeline including any existing tree canopy as viewed from Interstate
680 as the ridgeline exists as of October 17, 1991; and

C. Selective introduction of vegetative screening on the east side of the homesites
to create natural-appearing arrays of trees and shrubs within approximately 30
feet of the building to be screened (location of vegetative screening close to the
residential structure provides greater opportunity for selective placement and
trimming to "frame" maintain selected views); screening vegetation should not
be placed in unnatural-appearing linear rows.

Geotechnical

7.

10.

Development of this subdivision shall comply with the recommendations of the
Preliminary Soil Report of Engeo, Inc. dated August 8, 1990, except as to
recommended cut slope gradients which require special erosion control to permit

2H:1V slopes.

Owner shall make the report of Engeo, Inc. dated August 8, 1990 available for review
to prospective purchasers of parcels of this subdivision. Relevant information from the
report shall be provided to purchasers.

Prior to issuance of building permits on parcels of this subdivision, except Parcels 2,
5,7, 11, 16, 17, 23, 35, and 37, submit an as-graded report of the engineering
geologist and geotechnical engineer with a map showing final plan and grades for soil
improvements installed during grading, as surveyed by a licensed land surveyor or civil
engineer (when requested by the County Geologist based on a lot-by-lot
determination.)

Construction of individual residential structures shall take into account the landslides
mapped by Engeo, Inc. on Plate 2 of the report of August 8, 1990. Structures shall
not be placed on active landslides unless repaired in accordance with advice of a
geotechnical engineer. Structures may be placed on inactive landslides with the advice
of a geotechnical engineer and approval of the Zoning Administrator.



11.  Landslide repair grading in this subdivision shall be restored by erosion control and
revegetation/landscaping in accordance with plans by a landscape architect submitted
with the grading permit plans for review and approval of the Zoning Administrator.

Grading Plans and Restrictions

'12.  Grading/Tree Preservation Plans shall provide for the following programs and

information:

A.

To reduce long-term erosion and sedimentation impacts on downstream water
quality, grading plans shall be designed such that no surface run-off shall be
directed onto cut or fill slopes. All graded slopes shall have either brow ditches
or berms at the crest to control surface run-off. These drainage structures shall
be underlain by subdrains. Run-off from graded surfaces shall be intercepted

by closed conduits and conveyed to adequate storm drainage facilities.

The following measures are intended to protect the habitat (Diablan sage scrub)
of the Alameda Whipsnake during grading operations:

1)

2)

3)

The Diablan sage scrub and associated 30-foot buffer areas designated
on the revised Final Development Plan on Lots 1, 2, and 37 shall be
preserved and protected from grading. The 3-foot, open-metal fence
described in the application shall be constructed along the upper
contours of the designated areas upon completion of grading.

The grading plans shall provide for clear delineation of the buffer area by
several strands of durable marking tape strung between metal posts
before any grading activities begin. No land disturbance, including the
deposition of soil, shall be allowed in the designated buffer area.

A program shall be submitted with the grading plan to provide for daily
monitoring by an independent observer selected by the Zoning
Administrator to inspect the grading on Lots 1, 2, and the area of Lot 37
to ensure compliance with these restrictions. The program shall provide
for daily inspection during any grading in the vicinity of the snake buffer
zones and reporting to the Community Development Department of any
violations of the buffer zone by grading activities.

Drainage measures shall be incorporated into the grading plan which
would prevent run-off from the grading and subsequent development
from entering the adjacent Diablan sage scrub habitat.



Trees with a trunk circumference of 72 inches or more in proximity to proposed
improvements and building sites shall be identified on the plan; each tree shall
be identified as to whether it is to be preserved or eliminated. Measures
recommended in the arborist’s report to protect the trees during the
construction stage shall be identified on the grading plan.

A sample section and color of the proposed retaining walls along project roads
shall be submitted.

The grading/tree preservation plan shall provide for a tree replacement program
to replace mature trees approved for removal as a result of subdivision
improvements (road, utility, slide repair). Trees with a trunk circumference of
72 inches or greater shall be replaced on a_one-for-one basis by new tree
plantings. The new trees shall consist of species that are naturally indigenous
to the Bay Area and have a minimum size of 15 gallons. Siting of new trees
shall be distributed throughout the project.

The applicant shall attempt to obtain one or more bonds to secure protection
of each tree with a circumference of 72 inches or greater, measured 4.5 feet
above grade, determined by the Zoning Administrator to be sufficiently near the
proposed project grading and construction to cause concern for its safety,
which is identified in the arborist’s report as qualified for preservation. The
bonds shall be posted with the County as a condition of issuing grading or
construction permits for the particular work posing a risk to the tree(s) in
question. Bonding shall generally follow the procedures established by the City
of Walnut Creek in its Ordinance 1688, as described in the Final Development
Plan application, or such other procedure as may be mutually acceptable. If the
procedures associated with the City of Walnut Creek are not feasible, the
applicant shall explore the feasibility of a bonding program similar to the one
administered by the City of San Ramon.

In the event that the Zoning Administrator determines that the applicant is not
able to obtain any such bond at a reasonable cost or in a timely manner, the
Zoning Administrator may waive this requirement. In lieu thereof, the County
shall provide for a program for regular-scheduled inspection and enforcement
by a licensed arborist under contract to the County to assure protection of
designated trees during grading and construction of project improvements in the
vicinity of such trees. The costs of said program including administrative fee
shall be borne by the applicant.



Erosuon Control

13.

14.

Construction Period: A construction period erosion control plan in accord with the
information requirements and standards of the San Francisco Regional Water Quality
Control Board shall be submitted to the Community Development Department. Prior
to submittal, the San Francisco Regional Water Quality Control Board shall have an
opportunity to review and comment on the proposed plan. The plan shall include such
measures as construction scheduling, mechanical and vegetative measures, and
appropriate seasonal maintenance to reduce erosion and sedimentation. The plan shall
remain in effect for a period of time sufficient to stabilize the site for all construction
phases of the project. ‘Construction in the central drainage channel shall be limited to
the time period between April 15 and October 1.

Long Range: A long-range creek channel maintenance program shall be submitted to
the Community Development Department. The maintenance program shall ensure the
continued effectiveness of project design features in mitigating creek channel stability
impacts to insignificant levels. The program shall be added to the Use Restrictions and

- Conservation Protection section to be included in the proposed Covenants, Conditions
_and Restrictions.

Landslide Repair gand Infrastructure-Related Landscage Plans

185.

A I'andsgape plan prepared by a licensed landscape architect shall be submitted
pursuant to the recommendation in the Geotechnical Report. The plan shall not only

_serve to minimize erosion impacts but also reduce the visual impacts of the landslide

repair and infrastructure improvements. Where landslide repair activities involve
excavation of existing landslide deposits on Lots 11, 30, 31, 32, 33, 34, 35, or 36,
visually restore the associated grading scars through recontouring to achieve a natural-
appearing landform, and revegetation (immediate hydroseeding with native grasses,
followed by introduction of natural-appearing shrub and tree arrays).

The plan shall also provide for effective restoration of the vegetation and associated
wildlife habitat along the creek channel immediately following improvements for the
project sewer line. This component of the plan shall provide erosion control,
recontouring, hydroseeding, and revegetation.

The plan shall be certified for compliance with the Water Conservation Ordinance (Ord.
82-26) and shall emphasize plant species that are naturally indigenous to the Bay Area.
the plan shall describe these repair and visual restoration measures in detail. The
objective of the visual restoration work shall be to reduce the visual impact of the slide
repair and road restoration work as seen from the two vantage points of I-680/Livorna
Road and Stone Valley Road east of 1-680 within a period of 2 - 5 years.

Installation of temporary irrigation systems to support landscape improvements in the
first year may be necessary to accomplish this objective.



Internal Street Names

16. At least 30 days prior to filing a final map, proposed street names shall be submitted
for the review and approval of the Community Development Department, Graphics
Section.

Project Design Guidelines

17. The Project Design Guidelines shall be modified to provide for the following:

A.

Development of all lots shall be subject to prior administrative review and
approval of the Zoning Administrator to ensure compliance with the Project
Design Guidelines. Development review shall include individual grading, site,
architectural and landscape plans for each project lot. At least 30 days prior
to issuance of a grading or building permit, developers or owners of individual
lots shall submit plans to the Community Development Department. The
Zoning Administrator has the authority to waive strict compliance with the
guidelines when:

- the intent of the guidelines could be obtained through some other design
approach; and

- compliance with the guidelines would prohibit reasonable development
of the lot.

The Project Design Guidelines shall be modified so that the design concepts
proposed are mandatory except under those special circumstances determined
by the Zoning Administrator to merit relaxation of the requirements. The
guidelines shall be revised to change language such as minimize, maximize,
avoid, encourage, whenever possible, to the extent possible, should, could, etc.
to include more definitive wording such as require, shall, etc. Exceptions to
these mandatory provisions at the discretion of the Zoning Administrator shall
be allowed only when the intent of the guidelines could be obtained through
some other design approach, and literal interpretation would prohibit the
reasonable development of the lot. The Zoning Administrator shall make
specific findings to support any exceptions that are granted and shall provide
at the applicant’'s expense, notice of tentative decision to grant such an
exception. Such notice shall be provided to all owners of property within 300
feet of the building site as shown on the latest equalized assessment roll, the
Alamo Improvement Association, and the Alamo Summit Homeowners
Association. At the discretion of the Zoning Administrator, additional notice
may be required for residents of Castle Crest Road and Ridgewood Road.



The Project Design Guidelines shall be modified to prov:de more specific
requirements for the application of the’ "homesite zone™ concept (see pg. 7 of
Guidelines) to individual iots, depending on their visibility from off-site vantage
points. Specifically, the "building zone", or the area of each lot which is
proposed to accommodate the main structure, accessory structures, parking
areas, fences, and irrigated landscaping, shall be reviewed by the Zoning
Administrator on an individual lot basis. This "building zone" area should not
exceed one acre in area, and should be reduced in area in those individual lot
situations where the Zonmg Administrator determines that a smaller "building
zone" is warranted to off-set visual |mpacts of the proposed homesite.

The Zoning Administrator shall have final discretion regarding the extent of tree
preservation to be required within the "building zone". Particular attention shall
be given to Lots 1, 2, 3, 4, 5, 7,9, 10, 11, and 28 - 36 based on the visual
impact analysis reviewed in the Supplemental EIR.

A provision shall be added which identifies the homesites listed below for
particular consideration in the design review process of potential visual impacts
associated with particular vantage points reviewed in the Supplemental
Environmental Impact Report. This provision is intended to alert the designer
~ of individual project homes and the Zoning Administrator of the special visual
sensitivity of these lots.

Vantage Point Homesites (Lots)

Ramona Way 2,3,7,9,10,and 11
I-680/Livorna Road 2,3,7,9,10,11,and 29 - 36
1-680/Stone Valley Road - 1,2,4,5,9,10, 11, and 28 - 31

r r ’

The "Building Height" subsection of the "Development Standards" section of
the Project Design Guidelines shall be revised to state the following:

"The proposed 35-foot maximum structural height limit shall be reviewed on a

lot-by-lot basis as necessary to minimize visual impacts for the following lots
and vantage points:

Vantage Point Homesites (Lots)

Ramona Way : 2,3,7,9,10,and 11
1-680/Livorna Road 2,3,7,9, 10, 11, 24, & 29-36
1-680/Stone Valley Road 1,2,4,5,9,10, 11, & 28 - 31

r r £

"The review shall include consideration of individual homesite characteristics
(including the extent of existing vegetation to be retained and protected) and
the need to implement other Project Design Guidelines pertaining to "the Built
Zone", "apparent height", "accessory structures”, and "concealment". The
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applicant for each individual homesite shall graphically demonstrate to the
Zoning Administrator’s satisfaction how the proposed height characteristics
serve to implement these specific guidelines and avoid significant visual
impacts.”

G. Design review for the homesites on Lots 1, 4, 5, 10, 31, and 32 shall provide
for the introduction of vegetative screening on the east and east/southeast side
of homesites. In addition to proposed efforts to achieve a visual blend of
Homesites 31 and 32 and their grassland setting through use of a "light tone”
color palette, incorporate natural-appearing vegetative screening techniques to
reduce the visibility of these two units as viewed from the |1-680/Stone Valley
Road vantage point. ' '

H. In the "Special Provisions™ section of the Guidelines, specify prohibitions on
grading of Lots 15 and 16 which could cause direct or indirect damage to the
willow thicket.

I The specifications on proposed mesh fencing shall be modified to allow
movement of all sizes of wildlife through the site.

J. Design review submittals shall include a site plan of the property encompassing
the building and transitional zones labelled "Existing Site Conditions.” The plan
shall identify existing contours and individual trees or tree masses. Individual
trees with a trunk circumference of 20 inches or greater 4% feet above the
ground shall be identified with their dripline and species.

K. Introduced landscape materialsin proximity toresidential/garage structures shall
be fire-resistant and consistent with any fire-hazard buffer measures of the San
Ramon Valley Fire Protection District.

Covenants, Conditions, and Restrictions (CC & Rs)

18.

A copy of the project’s Covenants, Conditions and Restrictions shall be submitted to
the Community Development Department. The conservation easement use restrictions
shall be modified to include equivalent protection of the Diablo sage scrub area on Lot
37 to the restrictions proposed for Lots 1 and 2. Reference to the proposed
communications facility easement on Lot 37 shall be adjusted to conform with the
modifications to the final development plan approved by the Zoning Administrator.

The CC & Rs shall specify that each residential lot shall provide at least six, on-site,
visitor parking spaces.

The CC & Rs shall include the long-range creek channel maintenance program
described above under the "Erosion Control" heading. The program shall be inserted
into the Conservation Protection section.
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11.

Prior to filing a final map, the applicant shall, as proposed, dedicate to the County the
proposed enforcement powers associated with the Conservatton Protection section of
the modified CC & Rs.

Scenic Easement and Trail Dedications

20.

21.

A scenic easement over designated areas shall be dedicated to the County with the
recording of the final map.

The applicant shall offer to dedicate to the County or other appropriate public agency,
trail rights-of-way along the road alignments designated on the Final Development Plan.
The trail dedication. shall generally encompass the entire road bed. Where trails leave
paved roads, the dedication should equal the width of the fire trail, creekside utility
road or other path being used. Trail dedication along Ridgewood Road is limited to
only that portion of right-of-way owned in fee by the applicant; use of this dedication
may be further limited by restrictions on applicant’s legal right to grant public access
along Ridgewood Road without approval by other parties with an interest in the road.

The dedication shall provide for access by trail users only. Trail dedication and public

use shall become effective when trail access is secured to the south. Trail
development and use shall be in conformance with the applicant’s agreement with the

R 7-A Service Area.

Common Facilities and Long-Term Circulation Controls

22,

23.

The final design of the project entries shall be subject to the review and approval of
the Zoning Administrator. lllumination shall be limited to that required for security and
gate operational purposes and shall be designed to avoid impacts on nearby residences.
Design of the gated entries shall provide for:

A. Easy over-ride for emergency vehicles;
B. Easy manual operation from inside by residents; and
C. Emergency use by Ridgewood and Castle Crest Road area residents for escape.

Instructions for use of project roads in an emergency by Castle Crest and upper
Ridgewood Road residents shall be submitted to the Community Development
Department. Evidence shall be submitted that these instructions have been
distributed to Castle Crest Road and upper Ridgewood Road residents.

The design and operation of the project entries shall be structured so as to permit use
of the Castle Crest Road access by project residents and emergency vehicles only.
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12.

Design of the proposed satellite antenna facility shall be subject to the prior review and
approval of the Zoning Administrator. The facility shall be placed or screened in accord
with the Design Guidelines.

Construction Stage Requirements

25.

26.

27.

To provide a temporary means of alternative access for upper Ridgewood Road
residents during construction of improvements to the route segment below (east of)
the proposed project entrance, a paved roadway link through the project site to Castle
Crest Road shall be provided for temporary use as needed by upper Ridgewood Road
residents during the lower Ridgewood Road construction period: The section of
internal project road between Castle Crest and Ridgewood Roads ("Summit Road and
Alyssa Lane") shall be constructed prior to commencement of the proposed Ridgewood
Road improvements. Permanent or temporary vehicle barriers shall be constructed at
the project’s Ridgewood and Castle Crest Road entrances prior to completion of the
Ridgewood Road improvements. Residents of upper Ridgewood Road and Castle Crest
Road shall be notified at least 15 days in advance of any closure of Ridgewood Road
longer than 20 minutes. Any such closure shall be limited to 30 days or less without
prior approval of the Zoning Administrator and an additional 10 days notice.

The developer shall maintain the closed road to be passable by responding emergency
vehicles unless prior approval of the Public Works Department is obtained. Said
request for closure to emergency vehicles shall be made at least 48 hours in advance.
If approved, the developer shall notify all emergency response agencies (including San
Ramon Valley Fire Protection District and Consolidated Fire District) by hand delivered
written notice and shall provide evidence of receipt of the notice by emergency
response agencies to the Public Works Department prior to closure of road for
emergency vehicles.

Except as described above, project-related Ridgewood Road improvements (widening
and guardrails) shall constitute the first phase of project construction and shall be
conducted in two stages. First, the road will be widened and reconstructed, and the
first layers of paving shall be installed. The second stage of improvement to
Ridgewood Road shall commence after completion of project roads and utilities, at
which time the final lift of pavement shall be installed. During the period between the
two stages of road improvements, the applicant shall maintain the road surface to
avoid dangerous conditions.

All construction-related traffic shall use Ridgewood Road rather than Castle Crest Road
to gain access to and from the site. Ridgewood Road shall be temporarily closed
between Lunada Lane and the project entry when trucks carrying wide loads are using
the road. These closures shall be scheduled to occur during non-peak, weekday traffic
hours. Contractors and sub-contractors shall be informed of this requirement in their
contracts.
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29.

13.

The. applicant shall diligently attempt to minimize parking of construction-related

vehicles along Ridgewood Road between the project entry and Lunada Lane.

Should archaeological materials be uncovered during grading, trenching or other on-site
excavation(s), earthwork .within 30 yards of these materials shall be stopped until a
professional archaeologist who is certified by either the Society for California
Archaeology (SCA) and/or the Society of Professional Archaeologists (SOPA) has had
an opportunity to evaluate the significance of the find and suggest appropriate
mitigation(s), if deemed necessary.

Danville Boulevard of Trees Project Contribution

30.  Provide evidence that a contribution has been made of at least $10,000 to the Danville
Boulevard of Trees project, prior to filing the final map.

Child Care

31.  Provide evidence that a contribution of $9,051 to the Y.M.C.A. has been made for

child care facilities at the Rancho Romero Elementary School in accord with the
agreement entered into by the applicant, YMCA and the County, prior to filing the final
map. These funds shall be used exclusively for capital improvements at Rancho
Romero School for child care facilities.

Road, Drainage and Utility Requirements

32.

The following requirements pertaining to drainage, road, and utility improvements will
require the review and approval of the Public Works Department:

A. In accordance with Section 92-2.006 of the County Ordinance Code, this
subdivision shall conform to the provisions of the County Subdivision Ordinance
(Title 9). Any exceptions therefrom must be specifically listed in this
conditional approval statement. Conformance with the Ordinance includes the
following requirements:

1) County-maintained street lighting is not required.
2) Constructing a paved turnaround at the end of each proposed private
road.

3) Underground of all utility distribution facilities.

4) Conveying all storm waters entering or originating within the subject
property, without diversion and within an adequate storm drainage
facility, to a natural watercourse having definable bed and banks or to
an existing public storm drainage facility which conveys the storm.
waters to a natural watercourse.
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5) Designing and constructing storm drainage facilities required by the
Ordinance in compliance with specifications outlined in Division 914 of
the Ordinance and in compliance with design standards of the Pubic
Works Department. The Ordinance prohibits the discharging of
concentrated storm waters into roadside ditches.

Individual and common drainage systems in the project shall be designed
to satisfy the performance standards described in pages 173 - 175 of
the September, 1989 Final Environmental Impact Report for this project.

6) Relinquishing "development rights™ over that portion of the site that is
within the structure setback area of the creek. The structure setback
area shall be determined by using the criteria outlined in Chapter 914-
14, "Rights of Way and Setbacks", of the Subdivision Ordinance.

7) Submitting improvement plans prepared by a registered civil engineer,
payment of review and inspection fees, and security for all
improvements required by the Ordinance Code or the conditions of
approval for this subdivision.

8) Submitting a Final Map prepared by a registered civil engineer or
licensed land surveyor.

Widen the existing pavement on Ridgewood Road from the project access to
Lunada Lane as necessary to provide a continuous 20-foot pavement width.

Construct the on-site roadway system and the off-site portion of Mark Lane to
current County private road standards with a minimum width of 16 feet within
a 2b-foot access easement.

Install safety related improvements on Ridgewood Road between the project
entrance and Lunada Lane, including guardrails and pavement markers through
the curves, subject to the review of the Public Works Department. Safety
improvements shall include installation of guardrails and pavement markers
through the curves to keep traffic in their lanes and posting curves with their
safe driving speed. A stop sign shall be provided at the Lunada Lane approach
to Ridgewood Road.

Review the super-elevation of the curves along the section of Ridgewood Road
from Lunada Lane to the project access gate for safety and comfort, and
improve the curves as necessary, subject to review by the Public Works
Department and review and approval of the Zoning Administrator.

Furnish proof to the Public Works Department, Engineering Services Division,
that legal access to the property is available from Ridgewood Road.
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Provide for adequate sight distance at all internal intersections using a design
speed of 25 miles per hour in accordance with CALTRANS standards. No on-
street parking shall be permitted along sharp curves of intérnal roadways.

Prevent storm.drainage, originating on the property .and conveyed in a
concentrated manner, from drainage across driveways.

Mitiga}:e the impact of the additional storm water run-off from this development
on San Ramon Creek by:

1) Removing 1 cubic yard of channel excavation material from the
inadequate portion of San Ramon Creek near Chaney Road for each 50
square feet of new impervious surface area created by the development.
All excavated material shall be disposed of off-site by the developer at
his cost. The site selection, land rights, and construction staking will be
by the Flood Control District. OR

2) Upon written request, the applicant may make a cash payment in lieu of
actual excavation and removal of material from San Ramon Creek. The
cash payment will be calculated at the rate of $0.10 per square foot of
new impervious surface area created by the development. The added
impervious surface area created by the development will be based on
the Flood Control District’s standard impervious surface area ordinance.
The Flood Control District will use these funds to work on San Ramon
Creek annually. ‘

Furnish proof to the Public Works Department, Engineering Services Division,
of the acquisition of all necessary rights of entry, permits and/or easements for
the construction of off-site, temporary or permanent, road and drainage
improvements.

The applicant shall make good faith efforts to acquire necessary rights of way
and easements. Pursuant to Section 66462.5 of the State Subdivision Map
Act, if the applicant is unable to secure the rights needed to construct off-site
improvements, and the County fails to acquire or commence proceedings to
acquire such rights, then before the County approves the final map the
applicant shall enter into an agreement pursuant to Section 66462 to complete
the improvements at such time as the County acquires the necessary property
rights. The County may require the applicant to reimburse the County for the

cost of acquiring off-site real property interests required in connection with this
subdivision.

Construct a paved turnaround at the Ridgewood Road gate access in
accordance with County private road standards.
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L. Construct a paved turnaround at the Castie Crest Road gate access within a
nen-exclusive access easement, subject to the review and approval of the
Zoning Administrator. '

M. Prior to filing the Final Map, apply to the Public Works Department for
annexation of the property to Drainage Area 67A for the maintenance and
operation of the drainage area’s drainage facilities. The application will require
a metes and bounds description of the property.

N. Applicant shall use good faith efforts to attempt to develop and/or enter into
a maintenance agreement with the other property owners that will use the
private portion of Ridgewood Road, to insure its maintenance.

0. Furnish at least six off-street parking spaces per lot, subject to review and
approval of the Zoning Administrator.

P. Assure permanent reliable access from the end of the public road portion of
Ridgewood ‘Road and Castle Crest Road. This may require the repair of all on-
site landslides that impact the access road. The subdnv:suon improvement plans
shall be signed by a licensed geotechnical engineer.

Q. The following drainage requirements shall be required to mitigate any additional
run-off from the northeast portion of the project. Individual and common
drainage systems for the area of Lots 1 through 5 shall be designed to avoid
any added contribution to existing periodic flooding problems in the Ramona
Way and Livorna Road West neighborhoods below. These design requirements
may require construction of improved ditches, channels, or storm drains, as
necessary,

R. Install road signage on the northbound Crest Avenue approach to Castle Crest
Road to warn oncoming drivers of the Castle Crest Road.

ADVISORY NOTES

This project may be subject to the requirements of the Department of Fish & Game.
It is the applicant’s responsibility to notify the Department of Fish & Game, P.O. Box
47, Yountville, California 94599, of any proposed construction within this
development that may affect any fish and wildlife resources, per the Fish & Game
Code.

This project may also be subject to the requirements of the Army Corps of Engineers.
The applicant should notify the appropriate district of the Corps of Engineers to
determine if a permit is required and if it can be obtained.
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C. The applicant will be required to comply with the requirements of the
Bridge/Thoroughfare Fee Ordinance for the Alamo Area of Benefit as adopted by the
Board of Supervisors.

D. The applicant will be required to comply with the drainage fee requirements for
Drainage Area 13 as adopted by the Board of Supervisors. When the property is
annexed to Drainage Area 67A, the applicant will also be required to comply with the
drainage fee requirements for that Drainage Area.

E. Community Development Department shall request Public Works Department to
provide striping of Castle Crest Road between the project entrance and Crest Avenue
prior to recordation of a final map. This item does not constitute a pre-condition for
development of the Alamo Summit project.

F. In the event that the Commission’s decision is appealed to the Board of Supervisors,
the Commission registers its objection to the creation of a gated community for this
project.

RD/aa

SUBVII/7553C.RD

9/9/91

9/17/91

9/26/91

10/17/91

10/17/91-SR(a)
11/20/91



DP MODIFICATION MAP



Exhibit B
Alamo Summit
Development Plan
Modification
; : WA S e County File DP15-3039
: b = o o o) WEEERPY P U « S 2 . Combine 3 Lots /
Secondary Access e AR R giat o * Sl Construct Home
| (Residents and Emergency - WA

by Upper Ridgewood Rd residents during Lower
Ridgewood Rd construction period.
(Condition of Approval 25)
T T . e
£ o . e -
J€-M Second - Improve Existing Lower Rid

gewood
4 Rd from Luanda Ln to Project Entrance.

(COA 26)

i

8% Third - Use Lower Ridgewood
Rd for construction and Upper
&l Ridgewood Rd homeowner
traffic. No construction traffic
on Castle Crest Rd. (COA 27)
A e o ¥ %5 i T

",.'/'"1-"

ce Alamo Summit 37 Lot Subdivision
== Road Improvements [ Parcels

==== Proposed Residence Access Road

TR R FRE B A OO T T, T B T SRR DUATVE A R

Walnut Creek City Limits

T

!ﬂ {“:;"; o ¥ By
_—-——-—_11 Feet Map Created 2/7/2016 This map was created by the Contra Coste County Depariment of Conservation and
Development with data from the Contra Costa County GIS Program. Some
0 280 560 1,120 o oo Seniz Sonty ool base data, primarily City Limits, is derived from the GA State Board of Equalization's
Y y P 4 P tax rate areas. While cbligated to use this data the County assumes no responsibility for
30 Muir Road, Martinez, CA 94553 o B g N
37:50:41.791N 122:07:03.756W its accuracy. This map contains copyrighted information and may not be aftesed. It may be
B S reproduced in its current state if the source is cited. Users of this map agree to read and
accept the County of Contra Costa disclaimer of liability for geographic information.




ALAMO SUMMIT SUBDIVISION MAP



S133HS 6Z 4O ¥ 133HS
W05 0L LON i 5 %ﬁ.{lﬂl
o % P [ <2t |
VIviaa m (S7FOT | STAC00N | 5e1 ]
(8 W ozi) [8TTZE | Z [¥a
057601 | W 95.0R9EN | zz1 |
TS At e |
X FYCOCN | oz |
< TR | RSN | 611 ]
[SZ051 | M,9250.65N | 8
[ZOVLI | MSOOLZIN | 263
01 | M.92.1LCPN | oI
[SVOTZ | B.9NCO9N | o1l |
[FETHT | AITSLEEN | 0 |
[9LTE | Welb, £
LIS YN |z |
NGNSV YIS AUVLINVS yss (o9 I.uﬁwnmwul 5
41
AN3N3EV ALTILLA JT18Nd Fnd m.nudq_mulqu_ﬂnnmul.quJI
LEAI5YI NIVHO WHOLS TIVATS F0sd [55ver | ABl 7
Advannoa AgNg  TZTTOL | A {1 5
OHRNEE VIGR) () ¥ » 3
1NIOd TIONY (v} I he 1
wioL ) [Freer] 2
AUVONNOA QL LNIAINON Gog—1) [TTTHT ] T0.20 X
LAEAINOW QL LNIWIHOK m-n) | MICISIN |z
CELLON SV LNZWNOR ¥ al
LIULS GUVANYLS GNNC e HLONTY ONtV3g Nq
. CELLON SV INJWINOW GHNO3 . ® ELT/8ENT]
VILIZHIN D JUSVI ONV UVERY /T 135 e}
YOLIZ#IN i3s @
NI LIWITALD l..-tlu-l (€ W o)
WA — = —
= P gl op— - lele 9ns
e e —— e 107
oS L
]
ON3931 e ird )
AT oy N
mswlku = 57 1T B
L3305 Ny
XY W\\ n X, W13g 235

4 a« 3rs.ucson
LN 2
F ]
f,bo o hﬁﬂzo. /m,
& e ez Wd 14}
(G * 5L-85 ‘SH
— D, TEoNvd

£EC6-L£6~(SZ6) TNOH
VINSOIITYD HIFHD LONTVM — 9, LINS ‘GYOY ATTIVA OIOVNSA S52Z
ONUSAYNS ONYT B ONRITENIONT TAKD ~ “ONI STLVIOOSSY ¥ NOSHVS!

008=,4 TS 800Z Y38MW3Ld3S
* VINOAIVO 40 AUVIS VISOD VHINOD J0 ALNNOD

NVIGINGN GNY 3Sv8 078vIa LNNOW
1S3M Z JONVY ‘HLNOS | dIHSNMOL NI TIV ‘2L NOLLO3S
JO Y LSIMHINOS IFHL 40 NOLLNOJ V ONV ‘ii NOLLDIS
0 ¥ ISVIHLNOS FHL J0 NOLYOd V 40 NOISNAENs v

<LINNNS ONVIV.

€56/ NOISINIAENS

. /
iy ?ﬂﬂ% ALNNOY V1SQ2
M -

H33HD LONTYM 40 ALD|g

NS o
C L/ 21 W zon
6608 NOISIAIQENS
|g08 NolsINGENS

SONIMV3E 40 SiIsvs

40 ALID QUYGNVLS GNNOJ

‘SONINV39 40 SISve

%8, o o~
tey LE i [lege
% I3y L o%r
” ]| g 5°g
MICSOIN @ FT
.W Yag
h r~ )o@
%0@. _OHW.
23 ¥ L@m |
o @
i Box [Rg
~enﬂnw. v\ G | af m
0000t 2,02, v5.88N 2ab | xp”
oW - by
28 %
svgez |
086 S FES0100 66 ¥ 20 Ma65.0v.00N)
. -— e . - S TS B S NN S E—-
MYLS0.10N \ 1.97.LP.OON
(S NS1 ¥L M.B¥,20.20K) o ‘62 133HS
"L19 ¥0 60Vel K1 Mo N Wi3g
GunSan'  §y EEm
w | NOYI % GNnod
8\
m_
m—
AVMANEYd HOOWSSON \ : s ns
e o L S @ Ve N Lo
30 LONTVM

40 AL QYYONVLS ONNOJ4




ZONING MAPS



I X

3039 Genera

4 \ _ooM M
/ /pamPe/

DP15-

e Y‘?’\
SL (Single-Family Residential >’

“Low'Density), | W W

SV/(SingI/e-Fami\Iy Rgsidential
- Very.Low Densit
AN

A

AN

K [ Proposed Residence Parcels SL (Single Family Residential - Low)
H [ | Parcels AL (Agricultural Lands)

[ Walnut Creek City Limits B PS (Public/Semi-Public)

General Plan OS (Open Space) " Smens.
SV (Single Family Residential - Very Low) o?"'o -
— I r - x —

==

i
]

éLegend

I s Fcct This map was created by the Contra Costa County Department of Conservation and
0 320 640 1.280 by Contmsgoi::aézdu:{; %’ig;?lmenl of Developmentyvith data from the Contra Costa County GIS Program. Some
» Conservation and Development, GIS Group base data, primerily City Limits, is derived from the CA State Board of Equalization's
30 Muir Road, Martinez, CA 94553 tax rate areas. While obligated to use this data the County assumes no responsibility for
37:69:41 791‘N 122.07'.03 756W its accurac y. This map contains copyrighted information and may not be altered. It may be
o e reproduced in its current state if the source is cited. Users of this map agree to read and
ir 1.

accept the County of Contra Costa disclai of liability for



A A

% DP15-3039 Zoning Map |

/\A_z

(General
Agricultural)

(Si\ngle'Famin
Residential)

A-2
(Gegera’l
Agricultural)

AN

\

Cogipl
(Planned Unit)

I ] Proposed Residence Parcels Zoning

[ | Parcels R-20 (Single Family Residential)
[ Walnut Creek City Limits R-65 (Single Family Residential)

A-2 (General Agricultural) o _.'/
P-1 (Planned Unit) \ %@g

LW
Byt ek i

ké"*o% SO
i

Map Created 4/18/2018
by Contra Costa County Department of
Conservation and Development, GIS Group
30 Muir Road, Martinez, CA 94553
37:59:41.791N 122:07:03.756W

accept the County of Contra Costa disclai

This map was created by the Contra Costa County Department of Conse
Development with data from the Contra Costa County GIS Program. Some
base data, primarily City Limits, is derived from the CA State Board of Equalization's 7
tax rate areas. While obligated to use this data the County assumes no responsibility for ¥
its accuracy. This map contains copyrighted information and may not be altered. ltmay be @
reproduced in its current state if the source is cited. Users of this map agree to read and
.

rvation and

of liability for



& DP 15-3039 Aerial Pho tograph
| o

] Proposed Residence Parcels -

[ Parcels
Walnut Creek City Limits

Feet
780

Map Created 4/18/2018
by Contra Costa County Department of
Conservation and Development, GIS Group
30 Muir Road, Martinez, CA 94553
37:59:41.791N 122:07:03.756W

%1 w,

This map was created by the Contra Costa County Department of Conservation and
Development with data from the Contra Costa County GiS Program. Some
base data, primarily City Limits, is derived from the CA State Board of Equalization's
tax rate areas. While obligated to use this data the County assumes no responsibility for
its accuracy. This map contains copyrighted information and may not be altered. It may be
reproduced in its current state if the source is cited. Users of this map agree to read and
accept the County of Contra Costa disclaimer of liability for geographic information.




POWERPOINT



Alamo Summit Single-Family Residence

County File Number DP15-3039

COUNTY BOARD OF SUPERVISORS
TUESDAY, MAY 1, 2018



Chronology

March 17, 1992 : 37-lot Alamo Summit Subdivision project (#SD91-
7553 & #DP90-3030) approved by the County Board of Supervisors

January 22, 2010: Final Map for subdivision recorded. None of the
properties have been developed to date

November 12, 2015: Applicant submits an application to allow
merging of three lots, construction of a new residence, and
modification of timing for required roadway improvements

February 14, 2018: County Planning Commission unanimously denies
proposed project

February 22, 2018: Appeal of County Planning Commission filed with
the County



Project Elements

» Lot Merger: Merging of Lots-7, -8,

and -9 to create one 12.8-acre |ot e T e PRELIMINARY GRADING & DRAINAGE PLAN

LOTS 7, 8 & 9 TRACT 7533

» New Residence: Construction of a
new 13,887 sq. ft. residence

» Roadway Improvement Timing:
Modification to Conditions of
Approval #25 and #26 of Final
Development Plan #DP90-3030 to
change the timing for construction
of Alamo Summit Road and
improvements to Ridgewood Road
until after the residence is
constructed and development of
the remaining lots has begun.




New Home Project Site

Combine Lot

[ Proposed Residence
== Road Improvements
= Proposed Residence Access Road

Exhibit B
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Development Plan
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Summary of Appeal Points

Requesting that the time for improvements be modified, and not for
the deletion of any condition of approval

A solution for construction traffic through the project site has been
offered.

Only one single-family residence is being proposed

The proposal includes a request to merge three lots, which lessens
the overall development impact.



Basis for Staff Recommendation

» Incorporation of mitigations and the addition of conditions of
approval requiring roadway improvements addressed project
concerns in a manner that allowed for approval of the Alamo
Summit subdivision. The Ridgewood Road improvements are
required to mitigate hazards created by the existing roadway
conditions and the proposed construction traffic, to a less than
significant level.

» Lessening the scale of the overall development (lot merger) and
making as needed repairs during the construction phase does not
mitigate or eliminate the roadway hazards identified in the project
EIR.






To:  Board of Supervisors

From: John Kopchik, Director, Conservation & Development Department

Date: May 1, 2018

Subject: Hearing on the Urban Farm Animals Ordinance, Urban Farm Animal Exclusion (-UE) Combining District Ordinance,
and UE Combining District Rezoning Ord.

RECOMMENDATION(S):

1. OPEN the public hearing on Ordinance No. 2018-06, Ordinance No. 2018-11, and Ordinance No.
2018-12 RECEIVE testimony, and CLOSE the public hearing;

2. DETERMINE that adoption of Ordinance No. 2018-06, Ordinance No. 2018-11, and Ordinance No.
2018-12 is exempt from the California Environmental Quality Act (CEQA) under CEQA Guidelines
section 15061(b)(3) (“General Rule” exemption);

3. ADOPT Ordinance No. 2018-06, regulating the raising and keeping of farm animals in residential zoning
districts and the keeping of roosters in agricultural zoning districts;

4. ADOPT Ordinance No. 2018-11, establishing an Urban Farm Animal Exclusion (-UE) Combining
District to exclude the raising and keeping of farm animals in specified residential district;

5. ADOPT Ordinance No. 2018-12, applying the Urban Farm Animal Exclusion (-UE) Combining District
to specified residential districts in Bethel Island, Byron, Diablo, Discovery Bay, and Knightsen; and

6. DIRECT the Department of Conservation and Development to file a CEQA Notice of Exemption with
the County Clerk.

APPROVE | | oTHER

RECOMMENDATION OF CNTY ADMINISTRATOR |:| RECOMMENDATION OF BOARD COMMITTEE

Action of Board On: 05/01/2018 |:| APPROVED AS RECOMMENDED |:| OTHER

Clerks Notes:

VOTE OF SUPERVISORS

I hereby certify that this is a true and correct copy of an action taken and entered on the minutes of the Board
of Supervisors on the date shown.

ATTESTED: May 1, 2018

Contact: Stan Muraoka, David J. Twa, County Administrator and Clerk of the Board of Supervisors
925-674-7781

By:, Deputy

cc:



FISCAL IMPACT:

The cost of preparing this ordinance has been funded by the Department of Conservation and
Development.

BACKGR: D:

On September 16, 2014, the Board of Supervisors directed the Department of Conservation and
Development to study the raising and keeping of small farm animals for non-commercial purposes on
small residential lots in unincorporated areas of the County. On May 9, 2017, the Board directed the
Department to prepare a countywide amendment of the County Ordinance Code to allow the raising and
keeping of certain farm animals including chickens, goats, and honeybees for non-commercial purposes
within residential land use districts (the Urban Farm Animals Ordinance). Subsequently, on June 6,
2017, the Board directed the Department to include regulations on the keeping of roosters in agricultural
districts in the Urban Farm Animals Ordinance.

On February 6, 2018, the Board directed the Department to include nucleus honeybee hives in the Urban

Farm Animals Ordinance, and exclude specific areas of District I1I, including Bethel Island, Byron,
Diablo, Discovery Bay, and Knightsen, from the application of the Urban Farm Animals Ordinance.

Current Status

The keeping of small farm animals, including fowl, rabbits, and other grain-fed rodents, and up to two
head of livestock is allowed on any lot in the R-20, R-40, R-65, and R-100 Single-Family Residential
Districts. The County Ordinance Code also regulates animal structures and livestock enclosures.
Honeybees are not permitted on any residentially zoned lot. On agriculturally- zoned property, all farm
animals are permitted with no restriction on the size of the lot or the number of animals.

Proposed Ordinances

A. Ordinance No. 2018-06 Urban Farm Animals Ordinance: The Urban Farm Animals
Ordinance would add Chapter 82-50 to the County Ordinance Code to establish regulations for the
raising and keeping of farm animals, including fowl, rabbits, grain-fed rodents, honeybees, and
livestock, on a lot in any single-family residential (R- ) district or two-family residential (D-1) district, or
a single-family residential lot in a planned unit (P-1) district. The Urban Farm Animals Ordinance would
also add Article 84-38.14 to the County Ordinance Code to regulate rooster keeping in agricultural
zoning districts.

The following summarizes the regulations contained in the Urban Farm Animals Ordinance related to
urban farm animal raising and keeping:

1. The minimum area of a lot on which fowl (except for hens), rabbits, or grain-fed rodents may be
raised or kept is 20,000 square feet.

2. The maximum number of domesticated female chickens (hens) allowed on a single lot is one hen per
1,000 square feet of lot area.

3. No more than an aggregate total of 20 fowl (including hens), rabbits, and grain-fed rodents may be
kept on a single lot.

4. The minimum area of a lot on which an apiary (honeybees) may be kept is 6,000 square feet.

5. The maximum number of beehives allowed on a single lot is determined by lot area, as follows:



Lot Area Maximum Number of
Beehives

6,000 square feet or more, but less than 4

20,000 square feet

20,000 square feet or more, but less than 6

40,000 square feet

40,000 square feet or more 8

6. For each beehive kept on a lot one nucleus hive may also be kept on the lot. A nucleus hive is defined
as a small beehive of a few thousand bees with a queen, created from a larger hive, and typically kept in
a small box or container.

7. The minimum area of a lot on which livestock may be raised or kept is 40,000 square feet. The lot
must be contiguous.

8. The maximum number of livestock on a single lot is two head of livestock per 40,000 square feet of
lot area.

The Urban Farm Animals Ordinance includes specific location and design requirements for animal
structures, such as minimum distances from the front, side, and rear property lines, height limits, and
honeybee flyway barriers.

The Urban Farm Animals Ordinance would also revise the County Ordinance Code to allow the keeping
of up to two roosters on lots of five or more acres in any agricultural district, unless expressly exempted
from the limitation (e.g., commercial poultry ranches registered with the California Department of Food
and Agriculture and which primarily produce eggs or meat for commercial sale). The Urban Farm
Animals Ordinance would also authorize the Animal Services Director to enforce the rooster keeping
regulations in Title 8 of the County Ordinance Code.

B. Ordinance No. 2018-11 Urban Farm Animal Exclusion (-UE) Combining District

Ordinance: The Urban Farm Animal Exclusion (-UE) Combining District Ordinance was prepared at
the direction of the Board to exclude specific areas of District III from the application of the Urban Farm
Animals Ordinance. The Urban Farm Animal Exclusion (-UE) Combining District Ordinance would add
Chapter 84-79 to the County Ordinance Code to establish the UE Combining District. The UE
Combining District would apply to single-family residential (R-) districts, single-family residential areas
in planned unit (P-1) districts, and two-family residential (D-1) districts, in the communities of Bethel
Island, Byron, Diablo, Discovery Bay, and Knightsen.

Keeping or maintaining apiaries would be prohibited in a UE Combining District. Urban farm animal
raising and keeping would be prohibited in a UE Combining District, where the underlying zoning
district is a R-6, R-7, R-10, R-12, or R-15 single-family residential district, or a single-family residential
area in a P-1 planned unit district, or a D-1 two-family residential district. The establishment and
application of the UE Combining District will leave the communities of Bethel Island, Byron, Diablo,
Discovery Bay, and Knightsen subject to the existing zoning regulations despite adoption of the Urban
Farm Animals Ordinance.

C. Ordinance No. 2018-12 UE Combining District Rezoning Ordinance: The UE Combining
District Rezoning Ordinance would apply the Urban Farm Animal Exclusion (-UE) Combining District
to single-family residential (R-) districts, single-family residential areas in planned unit (P-1) districts,




and two-family residential (D-1) districts in the communities of Bethel Island, Byron, Diablo, Discovery
Bay, and Knightsen. Rezoning maps showing the UE Combining District are included in rezoning
Ordinance No. 2018-12 (attached). The UE Combining District is an overlay that applies zoning
regulations in addition to those imposed by the underlying zoning designation. In the Urban Farm
Animal Exclusion (-UE) Combining District, uses otherwise permitted under the Urban Farm Animals
Ordinance are prohibited.

County Planning Commission Hearing

The County Planning Commission held a public hearing on the revised draft Urban Farm Animals
Ordinance, the draft Urban Farm Animal Exclusion (-UE) Combining District, and Rezoning
RZ18-3241 on March 14, 2018. The Commission received oral testimony from one person, who
commented on the proliferation of hobbyist beekeeping in the Bay Area and the problems created by bee
excrement in areas with large numbers of honeybees. As explained in the staff report considered by the
Planning Commission, the proposed Urban Farm Animals Ordinance addresses the impact of bees in
urban neighborhoods in Contra Costa County and potential problems that may be created by bee
excrement, by requiring a minimum lot area to keep honeybees, apiary registration and identification
pursuant to the California Food and Agricultural Code, and a fresh water source at all times, along with
setting a maximum height for beehive structures, minimum distances from property lines, and requiring
flyway barriers for distances of less than 25 feet from any property line. At the conclusion of testimony
on March 14, 2018, the County Planning Commission voted to recommend that the Board approve the
proposed ordinances and rezoning.

Consistency with General Plan

A. The Urban Farm Animals Ordinance implements General Plan goals and policies such as the
following:

« Land Use Goal 3-A: To coordinate land use with circulation, development of other infrastructure
facilities, and protection of agriculture and open space, and to allow growth and the maintenance of the
County's quality of life. In such an environment, all residential, commercial, industrial, recreational and
agricultural activities may take place in safety, harmony, and to mutual advantage.

« Land Use Goal 3-C: To encourage aesthetically and functionally compatible development which
reinforces the physical character and desired images of the County.

The Urban Farm Animals Ordinance would not adversely affect the physical character and quality of life
in single-family and two-family residential districts. The Urban Farm Animals Ordinance would assist in
the implementation of land use goals and policies for single-family and two-family residential areas by
providing for the raising and keeping of urban farm animals on single-family and two-family residential
lots, but would not otherwise affect the single-family and two-family residential areas.

The Urban Farm Animals Ordinance would facilitate the maintenance of the physical character and
quality of life in agricultural districts. The limitation on the number of roosters on lots in agricultural
districts and regulations for rooster keeping on such lots would allow Animal Services staff to control
rooster fighting in the County, but would not affect agricultural activities.

B. County Code Section 26-2.1806(1): The change proposed will substantially comply

with the General Plan. The Urban Farm Animal Exclusion (-UE) Combining District Ordinance and
the UE Combining District Rezoning Ordinance would exclude specific areas of District III from the




application of the Urban Farm Animals Ordinance. Under the rezoning, keeping or maintaining an
apiary would not be allowed in any residential area of Bethel Island, Byron, Diablo, Discovery Bay, and
Knightsen, and farm animal raising and keeping would not be allowed in the R-6, R-7, R-10, R-12, and
R-15 single-family residential districts, or in a P-1 planned unit district for which single-family
residential uses are approved, or in a D-1 two-family residential district in these residential areas.
However, the areas to be rezoned would remain subject to and consistent with existing General Plan
goals and policies, and thereby, would substantially comply with the General Plan.

C. Growth Management Performance Standards. The Urban Farm Animals Ordinance, Urban
Farm Animal Exclusion (-UE) Combining District Ordinance, and UE Combining District Rezoning
Ordinance would also be consistent with the Growth Management Performance Standards. The Urban
Farm Animals Ordinance would allow for the raising and keeping of farm animals on residential parcels
and restrict the number of roosters on agricultural parcels, but it would not alter the underlying use of the
parcels, or substantially increase the intensity of use of the parcels, or increase the number of persons on
the parcels. Thus, the Urban Farm Animals Ordinance would not create any significant impact on traffic,
water, sewage, fire protection, public protection, parks and recreation or flood control and drainage. The
Urban Farm Animal Exclusion (-UE) Combining District Ordinance and the UE Combining District
Rezoning Ordinance would exclude specified properties from the application of the Urban Farm
Animals Ordinance, and therefore, no change would occur on the subject properties and there would be
no effect on traffic, water, sewage, fire protection, public protection, parks and recreation, or flood
control and drainage.

Consistency with Zoning

A. The Urban Farm Animals Ordinance would expand allowable uses on lots in single-family residential
districts (R-6, R-7, R-10, R-12, R-15, R-20, R-40, R-65, and R-100 Districts), on single-family
residential lots in a planned unit (P-1) district, and on lots in a two-family residential (D-1) district. The
Urban Farm Animals Ordinance would also establish standards for animal structures and livestock
enclosures. The proposed Ordinance would not conflict in any manner with applicable zoning
regulations.

The Urban Farm Animals Ordinance would reduce the number of code enforcement actions for
unpermitted uses by making the raising and keeping of urban farm animals a permitted use. The zoning
aspects of these uses (e.g., number of animals, animal structure setbacks) would be regulated by the
provisions of the Urban Farm Animals Ordinance and Title 8 of the County Code. Animal noise and
animal odors would continue to be addressed by existing regulations in Title 4 of the County Code.

With respect to rooster keeping, the limitation on the number of roosters that can be kept on a lot in an
agricultural district would allow for the control of rooster fighting, but would not otherwise affect
agricultural activities.

B. County Code Section 26-2.1806(2): The uses authorized or proposed in the land use

district is compatible within the district and with uses authorized in adjacent districts. The
Urban Farm Animal Exclusion (-UE) Combining District Ordinance and UE Combining District
Rezoning Ordinance would exclude specific areas of District III from the application of the Urban Farm
Animals Ordinance. The rezoned areas would remain subject to the existing regulations of the
underlying zoning district, and therefore, would remain consistent with existing zoning regulations.
Further, the residential areas of Bethel Island, Byron, Diablo, Discovery Bay, and Knightsen are adjacent
to large areas in agricultural zoning districts. Application of the UE Combining District to these
residential areas would maintain the current relationship of the residential areas to the adjacent




agricultural areas. Thus, the authorized uses in areas to be rezoned and the regulation of these uses
would remain compatible with the uses and regulations of the underlying zoning district and the uses and
regulations of adjacent zoning districts.

C. County Code Section 26-2.1806(3): Community need has been demonstrated for the

use proposed, but this does not require demonstration of future financial success. A
distinguishing characteristic of District III is that the unincorporated residential communities in the
District, including Bethel Island, Byron, Diablo, Discovery Bay, and Knightsen, are relatively small
communities adjacent to large areas of agricultural land, where farm animal raising and keeping is a
prevalent land use activity. Accordingly, the residential communities are distinctly urban locations in a
predominantly agricultural setting. Application of the Urban Farm Animals Ordinance in the residential
areas of Bethel Island, Byron, Diablo, Discovery Bay, and Knightsen would weaken existing distinctions
between urban and rural areas by allowing farm animal raising and keeping in the urban areas in a
manner similar to the adjacent rural areas. Thus, there is a community need for the rezoning, because the
proposed rezoning of these residential areas to the UE Combining District would maintain the existing
separation of urban and rural activities and the distinct urban character of the communities.

California Environmental Quality Act

Adoption of the Urban Farm Animals Ordinance, Urban Farm Animal Exclusion (-UE) Combining
District Ordinance, and UE Combining District Rezoning Ordinance is exempt from the California
Environmental Quality Act (CEQA) pursuant to CEQA Guidelines Section 15061(b)(3). The Urban
Farm Animals Ordinance would authorize only minor alterations to land and new construction or
conversion of small structures. The Urban Farm Animal Exclusion (-UE) Combining District Ordinance
and UE Combining District Rezoning Ordinance would not result in any change to existing land use
regulations and would result in no physical change. Therefore, it can be seen with certainty that there is
no possibility that the project could have a significant effect on the environment.

Conclusion and Recommendation

The Urban Farm Animals Ordinance allows for the raising and keeping of urban farm animals on
single-family and two-family residential lots and regulates the keeping of roosters on agricultural lots, in
a manner consistent with the overall physical character and quality of life in the County. The Urban
Farm Animals Ordinance would provide clear parameters for the raising and keeping of urban farm
animals and for rooster keeping, to ensure the health, safety, and general welfare of the community. The
Urban Farm Animal Exclusion (-UE) Combining District Ordinance and the UE Combining District
Rezoning Ordinance would exclude certain areas of District III, including residential areas of Bethel
Island, Byron, Diablo, Discovery Bay, and Knightsen, from the application of the Urban Farm Animals
Ordinance, and would maintain the existing separation of urban and rural activities and the distinct urban
character of these communities. Staff recommends that the Board of Supervisors adopt Ordinance No.
2018-06, Ordinance No. 2018-11, and Ordinance No. 2018-12.

CONSEQUENCE OF NEGATIVE ACTION:

The County will continue to allow the keeping of urban farm animals, but not including honeybees, on
lots in the R-20, R-40, R-65, and R-100 Single-Family Residential Districts. Property owners in the R-6,
R-7, R-10, R-12, R-15, D-1, and P-1 districts will not be allowed to keep urban farm animals. The
keeping of honeybees would not be permitted on any residentially-zoned lot. The number of roosters
allowed on an agriculturally-zoned property would not be restricted.

ATTACHMENTS
Ordinance No. 2018-06




Ordinance No. 2018-11
Ordinance No. 2018-12



ORDINANCE NO. 2018-06
URBAN FARM ANIMALS

The Contra Costa County Board of Supervisors ordains as follows (omitting the parenthetical
footnotes from the official text of the enacted or amended provisions of the County Ordinance
Code):

SECTION I. SUMMARY. This ordinance adds Chapter 82-50 to the County Ordinance Code
to regulate the raising and keeping of farm animals in residential zoning districts. This ordinance
also amends the County Ordinance Code to regulate the keeping of roosters in agricultural zoning
districts.

SECTION II. Chapter 82-50 is added to the County Ordinance Code, to read:

Chapter 82-50
URBAN FARM ANIMALS

Article 82-50.2
General

82-50.202 Purpose. The primary purpose of this chapter is to establish regulations for the
raising and keeping of farm animals in residential zoning districts. The provisions of this chapter
do not apply in any agricultural zoning district. (Ord. 2018-06 § 2).

82-50.204 Definitions. For the purposes of this chapter, the following words and phrases have
the following meanings:

(a) “Apiary” has the meaning set forth in Food and Agricultural Code section 29002.
(b) “Bird enclosure” means one or more coops, cotes, pens, cages, or other similar

enclosures, used to house one or more birds, including pigeons, but not including poultry,
fowl, roosters, peacocks, or guinea fowl.

() “Farm animals” means one or more fowl, rabbits, grain-fed rodents, bees, or livestock.

(d) “Fowl” means one or more domesticated chickens, ducks, geese, turkeys, or similar birds
customarily kept for eggs or meat. “Fowl” does not include roosters, peacocks, or guinea
fowl.

(e) “Nucleus hive” means a small beehive of a few thousand bees with a queen, created from

a larger hive, and typically kept in a small box or container.

ORDINANCE NO. 2018-06
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63) “Urban farm animal raising and keeping” means the raising or keeping of farm animals in
residential zoning districts for non-commercial purposes. (Ord. 2018-06 § 2).

Article 82-50.4

Urban Farm Animal Raising and Keeping

82-50.402 Location requirements. Urban farm animal raising and keeping is allowed on any lot
in a single-family residential district (R-6, R-7, R-10, R-12, R-15, R-20, R-40, R-65, and R-100),
a planned unit (P-1) district for which single-family residential uses are approved, or a two-

family residential (D-1) district. (Ord. 2018-06 § 2).

82-50.404 Standards - Small animals.

(a) The minimum area of a lot on which fowl (except for hens), rabbits, or grain-fed rodents
may be raised or kept is 20,000 square feet.

(b)

one hen per 1,000 square feet of lot area.

The maximum number of domesticated female chickens (hens) allowed on a single lot is

(©) No more than an aggregate total of 20 fowl (including hens), rabbits, and grain-fed
rodents may be kept on a single lot.

(d)

the housing of small animals is 12 feet.

The maximum height of a chicken coop, rabbit hutch, or similar accessory structure for

(e) Chicken coops, rabbit hutches, and similar accessory structures for the housing of small
animals must be set back from property lines by the following distances:

Minimum Distance From
Average Lot Width
Front Property Line | Side Property Line | Rear Property Line
Less than 80 feet 50 feet 10 feet 10 feet
80 feet or more, but | 50 feet 25 feet 25 feet
less than 120 feet
120 feet or more 60 feet 40 feet 40 feet

® Bird enclosures are governed by Article 82-50.6. (Ord. 2018-06 § 2).

82-50.406 Standards - Apiaries.

(a) The minimum area of a lot on which an apiary may be kept is 6,000 square feet.

ORDINANCE NO. 2018-06
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(b) The maximum number of beehives allowed on a single lot, excluding nucleus hives, is
determined by lot area, as follows:

Lot Area Maximum Number of
Beehives

6,000 square feet or more, but less than 20,000 square feet 4

20,000 square feet or more, but less than 40,000 square feet 6

40,000 square feet or more 8

(©) For each beehive kept on a lot in accordance with subsection (b) of this section, one
nucleus hive may also be kept on the lot.

(d) An apiary must be registered and identified in accordance with Article 4 of Chapter 1 of
Division 13 of the Food and Agricultural Code.

(e) A fresh water source for bees must be provided at all times on a lot on which an apiary is
located.

® The maximum height of an accessory structure for the housing of beehives is 12 feet.

(2) Accessory structures for the housing of beehives must be set back from property lines by
the following distances:

Minimum Distance From

Average Lot Width
Front Property Line | Side Property Line | Rear Property Line
Less than 80 feet 50 feet 15 feet 15 feet
80 feet or more, but | 50 feet 25 feet 25 feet
less than 120 feet
120 feet or more 60 feet 40 feet 40 feet

(h) If an accessory structure for the housing of beehives is located less than 25 feet from any
property line, the structure must be enclosed by a six-foot tall solid barrier located 10 feet
or less from the structure in all directions. (Ord. 2018-06 § 2).

82-50.408 Standards - Livestock.

(a) The minimum area of a lot on which livestock may be raised or kept is 40,000 square
feet. The lot must be contiguous.

ORDINANCE NO. 2018-06
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(b) The maximum number of livestock on a single lot is two head of livestock per 40,000
square feet of lot area.

(c) Barns, stables, and other buildings or structures used to shelter livestock must be set back
at least 100 feet from the front property line and all streets, and must be set back at least
50 feet from all side and rear property lines. Fenced pasture, paddocks, or other enclosed
livestock areas must be located at least 10 feet from all property lines. (Ord. 2018-06 §
2).

Article 82-50.6
Bird Enclosures

82-50.602 Location requirements. A bird enclosure is allowed on any lot in a single-family
residential district (R-6, R-7, R-10, R-12, R-15, R-20, R-40, R-65, and R-100), a planned unit (P-
1) district for which single-family residential uses are approved, or a two-family residential (D-1)
district. (Ord. 2018-06 § 2).

82-50.604 Standards.

(a) The maximum size of a bird enclosure is one square foot per 50 square feet of lot area. A
bird enclosure may not exceed 1,600 square feet.

(b) The maximum height of a bird enclosure is 12 feet.

(c) A bird enclosure must be set back at least 25 feet from the front property line and all
streets, and must be set back at least 10 feet from all side and rear property lines.

(d) A bird enclosure must be maintained in a sanitary manner as determined by the county
health department. (Ord. 2018-06 § 2).

Article 82-50.8
Variance Permits

82-50.802 Variance permit - Granting. Variance permits to modify the height or setback
provisions in Article 82-50.4 and Article 82-50.6 may be granted in accordance with Chapter 26-
2. (Ord. 2018-06 § 2).

SECTION III. Section 82-4.238 of the County Ordinance Code is deleted in its entirety.
SECTION IV. Section 84-4.402 of the County Ordinance Code is amended to read:

84-4.402 Uses—Permitted. The following uses are allowed in an R-6 district:
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(1

)
3)
4

)

(6)
(7
®)

A detached single-family dwelling on each lot and the accessory structures and
uses normally auxiliary to it;

Crop and tree farming;

Publicly owned parks and playgrounds;

A residential care facility for the elderly, operated by a person with all required
state and local agency approvals or licenses, where no more than six persons
reside or receive care, not including the licensee or members of the licensee's
family or persons employed as facility staff;

A family day care home where care, protection and supervision of twelve or fewer
children in the provider's own home are provided for periods of less than twenty-
four hours per day, while the parents or guardians are away;

Bird enclosures in compliance with the provisions of Chapter 82-50.

Accessory dwelling units complying with the provisions of Chapter 82-24.
Urban farm animal raising and keeping in compliance with the provisions of

Chapter 82-50. (Ords. 2018-06 § 4, 2003-17 § 4, 86-43 § 2, 78-83 § 1, 77-51 § 2,
68-25 § 2: prior code § 8142(a): Ords. 1269 § 1, 1179 § 3, 1039, 1028, 382 § 4A).

SECTION V. Section 84-14.402 of the County Ordinance Code is amended to read:

84-14.402 Uses—Allowed. The following uses are allowed in the R-20 district:

(1

)

3)

4

)
(6)

A detached single-family dwelling on each lot and the accessory structures and
uses normally auxiliary to it;

Crop and tree farming, and horticulture;
A temporary stand for the sale of agricultural products grown on the premises,
with two and one-half acres per stand, set back at least thirty-five feet from the

front property line, and operated not more than three months in any calendar year;

Urban farm animal raising and keeping in compliance with the provisions of
Chapter 82-50;

Publicly owned parks and playgrounds;

A residential care facility for the elderly, operated by a person with all required
state and local agency approvals or licenses, where not more than six persons
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reside or receive care, not including the licensee or members of the licensee's
family or persons employed as facility staff;

(7) A family day care home where care, protection, and supervision of twelve or
fewer children in the provider's own home are provided for periods of less than
twenty-four hours per day, while the parents or guardians are away;

(8) Bird enclosures in compliance with the provisions of Chapter 82-50;

(9)  Accessory dwelling units complying with the provisions of Chapter 82-24. (Ords.
2018-06 § 5,2017-11 § 4, 86-43 § 4, 78-83 § 2, 77-51 § 8, 68-25 § 2, 2033, 2032,
1768 § 2: prior code § 8146(a): Ords. 1269, 1179 § 8, 382 § 4V).

SECTION VI. Section 84-14.404 of the County Ordinance Code is amended to read:

84-14.404 Uses—Requiring land use permit. In the R-20 district the following uses are
permitted on the issuance of a land use permit:

(1) Same as in the R-6 district (Section 84-4.404) except for the deletion of
“Greenhouses, over three hundred square feet”;

(2) Horse riding academies and horse riding instruction, provided that the standards in
Section 82-50.408 are complied with. (Ords. 2018-06 § 6, 86-43 § 5, 1768, 1569:
prior code § 8146(b): Ord. 1269: Ord. 1179).

SECTION VII. Article 84-14.14 of the County Ordinance Code is deleted in its entirety.
SECTION VIII. Section 84-14.1602 of the County Ordinance Code is amended to read:

84-14.1602 Land use and variance permit - Granting. Land use permits for the special uses
enumerated in Section 84-14.404, and variance permits to modify the provisions in Sections 84-
14.402(7) and 84-14.602 through 84-14.1202, may be granted in accordance with Chapters 26-2
and 82-6. (Ords. 2018-06 § 8, 77-51 § 9, 1768 § 4: prior code § 8146(1): Ords. 1179 § 8 [382 §
4V)).

SECTION IX. Article 84-16.14 of the County Ordinance Code is deleted in its entirety.
SECTION X. Section 84-16.1602 of the County Ordinance Code is amended to read:

84-16.1602 Land use and variance permit - Granting. Land use permits for the special uses
enumerated in Section 84-16.404, and variance permits to modify the provisions in Sections 84-
14.402(7) and 84-16.602 through 84-16.1202, may be granted in accordance with Chapters 26-2
and 82-6. (Ords. 2018-06 § 10, 77-51 § 10, 1768 § 4: prior code § 8148(1): Ords. 1179 § 9, 420 §
6 [382 § 46]).
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SECTION XI. Section 84-18.404 of the County Ordinance Code is amended to read:

84-18.404 Uses—Requiring land use permit. In the R-65 district the following uses are
permitted after the issuance of a land use permit:

(1) All the uses designated for the R-6 district in Section 84-4.404 except for the
deletion of:

(A)  Greenhouses, over three hundred square feet;

(B)  Hospitals, eleemosynary and philanthropic institutions and convalescent
homes;

(2) Horse riding academies and horse riding instruction, provided that the standards in
Section 82-50.408 are complied with. (Ords. 2018-06 § 11, 1768, 1569: prior
code § 8148.5(b): Ord. 1405).
SECTION XII. Article 84-18.14 of the County Ordinance Code is deleted in its entirety.
SECTION XIII. Section 84-18.1602 of the County Ordinance Code is amended to read:
84-18.1602 Land use and variance permit - Granting. Land use permits for the special uses
enumerated in Section 84-18.404, and variance permits to modify the provisions in Sections 84-
14.402(7) and 84-18.602 through 84-18.1202, may be granted in accordance with Chapters 26-2
and 82-6. (Ords. 2018-06 § 13, 77-51 § 11, 1768 § 4: prior code § 8148.5(1): Ord. 1405).
SECTION XIV. Article 84-20.14 of the County Ordinance Code is deleted in its entirety.
SECTION XYV. Section 84-20.1602 of the County Ordinance Code is amended to read:
84-20.1602 Land use and variance permit - Granting. Land use permits for the special uses
enumerated in Section 84-20.404, and variance permits to modify the provisions in Sections 84-
14.402(7) and 84-20.602 through 84-20.1202, may be granted in accordance with Chapters 26-2
and 82-6. (Ords. 2018-06 § 15, 77-51 § 12, 1768 § 4, 1549: prior code § 8148.7(1)).
SECTION XVI. Section 82-4.320 is added to the County Ordinance Code, to read:

82-4.320 Poultry. “Poultry” means one or more domesticated birds or roosters customarily kept
for the production of eggs or meat for commercial use. (Ord. 2018-06 § 16).

SECTION XVII. Section 82-4.322 is added to the County Ordinance Code, to read:

82-4.322 Rooster. “Rooster” means any male chicken that: (1) is six months or older, (2) has

ORDINANCE NO. 2018-06
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full adult plumage, or (3) is capable of crowing. (Ord. 2018-06 § 17).
SECTION XVIII. Article 84-38.14 is added to the County Ordinance Code, to read:

Article 84-38.14
Rooster Keeping

84-38.1402 Standards.
(a) The minimum lot size on which to keep a rooster is five acres.

(b) No person may keep, maintain, or harbor more than two roosters on a lot except as part
of, or in connection with, any of the following:

(1) Commercial poultry ranches registered with the California Department of Food
and Agriculture and which primarily produce eggs or meat for commercial sale.

(2) Public or private schools registered with the California Department of Education.

3) Projects sponsored by Future Farmers of America or other similar programs
focused on youth agricultural education.

4) Legitimate poultry hobbyists as approved in writing by the animal services
director.

(c) In addition to any other remedy allowed by this code or applicable law, the animal
services director may issue an administrative penalty under Article 416-4.8 to any
responsible person for a violation of this article. (Ord. 2018-06 § 18).

SECTION XIX. Article 84-40.14 is added to the County Ordinance Code, to read:

Article 84-40.14
Rooster Keeping

84-40.1402 Standards. Rooster keeping standards for the A-3 district shall be the same as those
for the A-2 district (Section 84-38.1402). (Ord. 2018-06 § 19).

SECTION XX. Article 84-42.16 is added to the County Ordinance Code, to read:

Article 84-42.16
Rooster Keeping

84-42.1602 Standards. Rooster keeping standards for the A-4 district shall be the same as those
for the A-2 district (Section 84-38.1402). (Ord. 2018-06 § 20).

ORDINANCE NO. 2018-06
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SECTION XXI. Article 84-80.14 is added to the County Ordinance Code, to read:

Article 84-80.14
Rooster Keeping

84-80.1402 Standards. Rooster keeping standards for the A-20 district shall be the same as
those for the A-2 district (Section 84-38.1402). (Ord. 2018-06 § 21).

SECTION XXII. EFFECTIVE DATE. This ordinance becomes effective 30 days after
passage, and within 15 days after passage shall be published once with the names of supervisors

voting for or against it in the Contra Costa Times, a newspaper published in this County.

PASSED on , by the following vote:

AYES:
NOES:
ABSENT:
ABSTAIN:

ATTEST: DAVID J. TWA,

Clerk of the Board of Supervisors Board Chair
and County Administrator

By: [SEAL]
Deputy

KCK:

H:\Client Matters\2018\DCD\Ordinance No. 2018-06 Urban Farm Animals.wpd
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ORDINANCE NO. 2018-11

URBAN FARM ANIMAL EXCLUSION COMBINING DISTRICT
The Contra Costa County Board of Supervisors ordains as follows (omitting the parenthetical
footnotes from the official text of the enacted or amended provisions of the County Ordinance
Code):
SECTION I. SUMMARY. This ordinance adds Chapter 84-79 to the County Ordinance Code
to establish the Urban Farm Animal Exclusion (-UE) Combining District. The ordinance
prohibits urban farm animal raising and keeping in specified residential zoning districts in Bethel
Island, Byron, Diablo, Discovery Bay, and Knightsen.
SECTION II. Chapter 84-79 is added to the County Ordinance Code, to read:

Chapter 84-79
URBAN FARM ANIMAL EXCLUSION (-UE) COMBINING DISTRICT

Article 84-79.2
General

84-79.202 Urban farm animal exclusion (-UE) combining district. All land within a land use
district combined with an urban farm animal exclusion (-UE) combining district is subject to the

additional regulations set forth in this chapter. (Ord. 2018-11 § 2).

84-79.204 Applicability. The -UE district applies to all property in any of the following zoning
districts located in the following communities:

(a) Zoning districts.

(1) Single-family residential districts (R-6, R-7, R-10, R-12, R-15, R-20, R-40, R-65,
and R-100).

(2) Planned unit (P-1) districts for which single-family residential uses are approved.
3) Two-family residential (D-1) districts.

(b) Communities.
(1) Bethel Island.

(2) Byron.

ORDINANCE NO. 2018-11
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3) Diablo.
(4) Discovery Bay.
(%) Knightsen. (Ord. 2018-11 § 2).

84-79.206 Priority. If there is any conflict between the regulations of this chapter and those of
the underlying zoning district, the requirements of this chapter govern. (Ord. 2018-11 § 2).

84-79.208 Definitions. For the purposes of this chapter, the following words and phrases have
the following meanings:

(a) “Apiary” has the meaning set forth in Section 82-50.204.

(b) “Urban farm animal raising and keeping” has the meaning set forth in Section 82-50.204.
(Ord. 2018-11 § 2).

Article 84-79.4
Uses

84-79.402 Permitted uses.

(a) Except as otherwise provided in Section 84-79.404, all uses authorized in the underlying
zoning district are permitted in a -UE district.

(b) Urban farm animal raising and keeping is permitted in a -UE district where the underlying
zoning district is a single-family residential district with an R-20, R-40, R-65, or R-100
designation. (Ord. 2018-11 § 2).

84-79.404 Prohibited uses.
(a) Keeping or maintaining an apiary is prohibited in a -UE district.

(b) Urban farm animal raising and keeping is prohibited in a -UE district where the
underlying zoning district is a listed single-family residential district (R-6, R-7, R-10, R-
12, R-15), a planned unit (P-1) district for which single-family residential uses are
approved, or a two-family residential (D-1) district. (Ord. 2018-11 § 2).

SECTION III. EFFECTIVE DATE. This ordinance becomes effective 30 days after passage,
and within 15 days after passage shall be published once with the names of supervisors voting for
or against it in the Contra Costa Times, a newspaper published in this County.
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PASSED on , by the following vote:

AYES:
NOES:
ABSENT:
ABSTAIN:

ATTEST: DAVID J. TWA,

Clerk of the Board of Supervisors Board Chair
and County Administrator

By: [SEAL]
Deputy

KCK:

H:\Client Matters\2018\DCD\Ordinance No. 2018-11 Urban Farm Animal Exclusion Combining District.wpd
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New Zoning

ORDINANCE NO._ 2018 - 12
(Re-Zoning Land in the

East County Area)

The Contra Costa County Board of Supervisors ordains as follows:

SECTION I: Pages E-26, F-27, F-28, G-28, H-28, J-26, M-28m, M-28, M-29, N-28, N-29, P-27,
P-28, P-29, Q-27, Q-28m, R-17, S-17 _ of the County's 2005 Zoning Map (Ord. No. 2005-03) is amended

by re-zoning the land in the above area shown shaded on the map(s) attached hereto and incorporated herein
(see also Department of Conservation and Development File No. R -3241 )

FROM: Land Use District

D-1

R-6, R-10, R-20, R-40

R-6 -FH, R-40 -FH

P-1
P-1 -FH

(Two Family Residential)

(Single Family Residential)

(Single Family Residential -Flood Hazard Combining District)
(Planned Unit)

(Planned Unit -Flood Hazard Combining District)

TO: Land Use District

D-1 -UE

R-6 -UE, R-10 -UE,

R-20 -UE, R-40 -UE

R-6 -FH -UE,
R-40 -FH -UE

P-1 -UE
P-1 -FH -UE

(Two Family Residential -Urban Farm Animal Exclusion
Combining District)

(Single Family Residential -Urban Farm Animal Exclusion
Combining District)

(Single Family Residential -Flood Hazard Combining District
-Urban Farm Animal Exclusion Combining District)

(Planned Unit -Urban Farm Animal Exclusion Combining District)

(Planned Unit -Flood Hazard Combining District
-Urban Farm Animal Exclusion Combining District)

and the Department of Conservation and Development Director shall change the Zoning Map
accordingly, pursuant to Ordinance Code Sec. 84.2.002.

SECTION Il. EFFECTIVE DATE. This ordinance becomes effective 30 days after passage, and within

15 days of passage shall be published once with the names of supervisors voting for and against it in

the

, @ newspaper published in this County.

PASSED on

by the following vote:

Supervisor

1. J. Gioia

2. C. Andersen
3. D. Burgis

4. K. Mitchoff
5. F.D. Glover

Aye
()
()
()
()
()

No Absent Abstain

—_— o~ o~~~
—_ — ~— ~ o
_ — ~— ~ o
—_~ o~~~ ~
~ — ~— ~ o

ATTEST: David Twa, County Administrator

and Clerk of the Board of Supervisors

By

Chairman of the Board
, Dep. (SEAL)
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Contra
To:  Board of Supervisors Costa
From: Karen Mitchoff, District IV Supervisor Cou nty

Date: May 1, 2018

Subject: OPTIONS FOR REPRESENTATION ON THE COUNTYWIDE REDEVELOPMENT SUCCCESSOR AGENCY
OVERSIGHT BOARD

RECOMMENDATION(S):
CONSIDER options for Board of Supervisors representation (Seat 1) on the Countywide Redevelopment
Successor Oversight Board.

FISCAL IMPACT:
The Countywide Oversight Board has no direct impact on the General Fund. Members of the Oversight
Board do not receive compensation.

BACKGROUND:

The California State Legislature enacted Assembly Bill x1 26 to dissolve redevelopment agencies formed
under the Community Redevelopment Law (Health and Safety Code Section 33000 et seq.); and on
February 1, 2012, the redevelopment agencies in 17 jurisdictions in Contra Costa County were dissolved.
Each of these jurisdictions declared that they would act as successor agency for their dissolved
Redevelopment Agencies. Oversight Boards for each of these 17 Successor Agencies were established in
accordance with the Dissolution Act.

Beginning July 1, 2018, there will be only one oversight board in Contra Costa County. The purpose of this
County Oversight Board is to oversee all redevelopment successor agencies in the County. This new

APPROVE | | oTHER

RECOMMENDATION OF CNTY ADMINISTRATOR |:| RECOMMENDATION OF BOARD COMMITTEE

Action of Board On: 05/01/2018 |:| APPROVED AS RECOMMENDED |:| OTHER

Clerks Notes:
VOTE OF SUPERVISORS I hereby certify that this is a true and correct copy of an action taken and entered on the minutes of the
Board of Supervisors on the date shown.
ATTESTED: May 1, 2018
Contact: Maureen Toms (925) , County Administrator and Clerk of the Board of Supervisors
674-7878

By: , Deputy
cc: CAO, DCD
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oversight board will be staffed by the County Auditor-Controller with assistance from the Contra Costa
County Department of Conservation (DCD). The Countywide oversight board is appointed as follows:

(1) One member may be appointed by the county board of supervisors.

(2) One member may be appointed by the city selection committee established pursuant to Section
50270 of the Government Code. In a city and county, the mayor may appoint one member.

(3) One member may be appointed by the independent special district selection committee established
pursuant to Section 56332 of the Government Code, for the types of special districts that are eligible
to receive property tax revenues pursuant to Health and Safety Code Section 34188.

(4) One member may be appointed by the county superintendent of education to represent schools if
the superintendent is elected. If the county superintendent of education is appointed, then the
appointment made pursuant to this paragraph shall be made by the county board of education.

(5) One member may be appointed by the Chancellor of the California Community Colleges to
represent community college districts in the county.

(6) One member of the public may be appointed by the county board of supervisors.

(7) One member may be appointed by the recognized employee organization representing the largest
number of successor agency employees in the county.

If any Oversight Board member positions have not been filled by July 15, 2018, the Governor may appoint
people to those positions. Below is the current status of the Oversight Board composition:

Seat To Represent: Primary Alternate (if any)
1 |Board of Supervisors TBD
2 |Mayor's Conference Peter Murray | Laura Hoffmeister
3 |Special Districts TBD
4 |Superintendent of Schools TBD
5 |Community College Districts Vicki Gordon
6 |County Public Member (BOS) Jack Weir William Swenson
7 |Labor Organizations TBD

Before July 15, the Board of Supervisors should make the appointment for Seat 1 on the oversight board.
The statute does not define the seat term. The Board's general policy has been to establish seat terms at four
years when no other term has been specified. However, Board of Supervisors member appointments are, in
some cases, considered for reassignment annually. Therefore, a seat term of up to four years, at the Board's
discretion, would be appropriate. To fill Seat 1, the Board may consider appointing:

e A member of the Board of Supervisors

¢ Another county elected official who resides or works in Contra Costa County and is willing to serve
o A County staffperson

o A member of the public who resides in Contra Costa Costa

The duties of the Countywide Redevelopment Successor Oversight Board are summarized briefly below:



e Approve new repayment terms for outstanding loans where the terms have not been specified

¢ Approve refunding of outstanding bonds or other debt of the former redevelopment agency by successor
agencies in order to provide for savings or to finance debt service spikes

o Approve creation of reserves as required by indentures, trust indentures, or similar documents governing the
issuance of outstanding redevelopment agency bonds

e Approve merger of project areas

o Continuing the acceptance of federal or state grants, or other forms of financial assistance from either public or
private sources, where assistance is conditioned upon the provision of matching funds, by the successor entity
as successor to the former redevelopment agency, in an amount greater than 5 percent

¢ Approve compensation agreements between entities that wish to retain assets for future use, and the other
taxing entities, to provide payments to them in proportion to their shares of the base property tax

o Approve establishment of the Recognized Obligation Payment Schedule or "ROPS"

o Oversee successor agencies' actions to wind down their affairs



To:  Board of Supervisors
From: TRANSPORTATION, WATER & INFRASTRUCTURE COMMITTEE
Date: May 1, 2018

Subject: Approval of the Contra Costa Centre [-680/Treat Boulevard Bicycle and Pedestrian Plan

RECOMMENDATION(S):
APPROVE the Contra Costa Centre 1-680/Treat Boulevard Bicycle and Pedestrian Plan, AUTHORIZE
staff to pursue funding opportunities for implementation.

FISCAL IMPACT:

None to the General Fund. A Contra Costa Transportation Authority — Transportation for Livable
Communities (Measure J) grant and Subregional Transportation Needs (Measure J) funds funded
development of the Plan. Staff time for recommended activities is covered under existing budgets (50%

Road Fund and 50% Measure J Fund).

BACKGROUND:

On 4/9/18, staff provided an update to the Transportation, Water and Infrastructure Committee (TWIC)
with a recommendation that the Committee provide comment and direct staff as appropriate including 1)
bringing the Contra Costa Centre [-680/Treat Boulevard Bicycle and Pedestrian Plan to the full Board of
Supervisors for approval, and 2) pursue funding opportunities for implementation, as directed by the
Committee.

APPROVE | | oTHER

|:| RECOMMENDATION OF CNTY ADMINISTRATOR RECOMMENDATION OF BOARD COMMITTEE

Action of Board On: 05/01/2018 |:| APPROVED AS RECOMMENDED |:| OTHER

Clerks Notes:

VOTE OF SUPERVISORS

I hereby certify that this is a true and correct copy of an action taken and entered on the minutes of the Board
of Supervisors on the date shown.

ATTESTED: May 1, 2018

Contact: Jamar Stamps (925) David J. Twa, County Administrator and Clerk of the Board of Supervisors
674-7832

By: , Deputy
cc: Monish Sen, PWD, Jerry Fahy, PWD
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On 12/7/15, staff provided an update to the TWIC indicating additional analysis was required to
complete the I-680/Treat Boulevard Bike/Pedestrian Plan. Estimated cost of additional work was
$20,705, eventually funded by Measure J Subregional Transportation Needs funds.

Project Area

The approximately /2-mile study segment (Exhibit A) encompasses Treat Boulevard from the North
Main Street intersection (City of Walnut Creek), through the I-680 over-crossing and Contra Costa
Centre BART Station Transit Oriented Development (“TOD”), to the Jones Road/Iron Horse Trail
Bridge (County).

Background

The Contra Costa Centre [-680/Treat Boulevard Bicycle and Pedestrian Plan (“Plan” or “Study”) was
undertaken to address challenges and barriers to bicycling and walking within the ’2- mile Study
segment by developing concepts that emphasize a better safety for bicyclists and pedestrians.

The Contra Costa Transportation Authority (“CCTA”) Measure J — Transportation for Livable
Communities Grant program (2014) and Measure J Subregional Transportation Needs (2017) funded the
Study.

Study development was in collaboration with the City of Walnut Creek, with participation from
interested agencies like Caltrans, CCTA, TRANSPAC and transit service providers. Alta + Planning &
Design (“consultant”), with assistance from sub-consultant DKS Associates, developed technical work
for the Plan. County staff and the consultant team also gained valuable public input through multiple
meetings and community workshops held between 2014 and 2017.

Overall, six Corridor Concepts (1A, 1B, 2, 3, 4, 4A) and five focused-analysis Off-Ramp Alternatives
(A, B, C, D, E) were considered. The “Preferred Project” is Corridor Concept 4A combined with
Off-Ramp Alternative C (i.e. “Concept 4A/Alternative C”).

Summary: Preferred Project Analysis (Concept 4A/Alternative C)
-Preferred Project design based on agency staff and public input and technical analysis.

-Provides better multi-modal balance while maintaining optimum corridor performance, minimizes
pedestrian discomfort, and avoids Caltrans design exceptions.

-Includes geometric modifications to the Oak Road and [-680 Off-Ramp intersections to improve
pedestrian and bicycle crossings.

Tables 1, 2 and 3 (Exhibit B) show traffic data from key locations along the Study Corridor in “existing”
and “future” year scenarios. These locations would undertake the most dramatic improvements under the
Preferred Project. Though comment was received during the process that removal of lanes could cause
congestion impacts or shift a bottleneck, the analysis shows each key location performs optimally under
the Preferred Project. Currently, Treat Boulevard from Buskirk Avenue to Jones Road is four lanes.
After Jones Road, through-traffic lanes reduce from four to three. This creates congestion with vehicles
needing to merge into the eastbound through lanes. The Preferred Project would create lane uniformity
in the Buskirk Avenue to Jones Road segment, which will smooth traffic throughput and improve overall
corridor performance in terms of delay and level of service.

In the “No Build” scenario, the Study Corridor will inevitably experience higher future traffic volumes



due to typical increases in background traffic. Implementing the Preferred Project has nominal impact to
overall corridor performance (Exhibit B, Table 4), and in fact improves performance at key points in the
Study corridor while providing better multi-modal balance.

Next Steps
Estimated Project Cost — $2.5 million

Staff will provide updates to the Board, through the Transportation, Water, and Infrastructure
Committee, at key milestones during implementation.

Secure Funding: Staff will pursue grants and other eligible sources to fund activities identified below.

Preliminary Design: Preliminary design will include detailed plans, including relatively accurate
locations, dimensions, materials, and features, which will assist in developing a corresponding refined
preliminary cost estimate. The preliminary plans would be the basis for environmental documents for the
project. Following the preliminary design County staff may conduct additional community outreach.

Environmental Studies and Documentation: Environmental studies and findings are required to
comply with the California Environmental Quality Act (“CEQA”). If using federal funds, additional
documents would be required to address the National Environmental Policy Act (“NEPA”). The
environmental studies must review and address a broad range of potential environmental issues.

Permits: The County will obtain the necessary permits and agreements for the project to proceed, such
as an Encroachment Permit from Caltrans.

Construction Documents: The preliminary plans will be refined into final design plans that contain
construction drawings, specifications, and cost estimates.

Right-of-Way Acquisition: 1f necessary, Real Estate Services will work with property owners to
acquire easement or other type of temporary or permanent land rights to allow project implementation.

Bidding and Contracting: Contract bid documents will be prepared and the project will be
advertised for public bid. The County will analyze bids and contract with the most qualified contractor.

Construction: The contactor will construct the project with County oversight.

CONSEQUENCE OF NEGATIVE ACTION:

The pedestrian and bicycle gap along the Treat Boulevard Corridor between North Main Street in the
City of Walnut Creek, through the I-680 over-crossing, to the Iron Horse Trail will continue to exist.
Goals and policies of the General Plan and other policies will not be implemented relative to this project.

ATTACHMENTS

Exhibit A — Project Study Area Map

Exhibit B — Traffic Data Tables

Exhibit C - DRAFT FINAL TreatBikePedPlan

Exhibit D - Revised Concept 4 Analysis (3/6/17)

Exhibit E - Alternatives Traffic Analysis Report (7/22/15)
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! DKS Traffic Analysis of Revised Concept 4 (10/9/2017)
2 DKS Feasibility Study and Evaluation Traffic Analysis of Revised Concept 4 (3/6/2017)
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Table 4
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3 DKS Alternatives Traffic Analysis Report (7/22/2015)
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Summary

The Contra Costa Centre Transit Village is a Transit Oriented Development (“TOD”) in
unincorporated Walnut Creek, clustered around the Pleasant Hill BART station. It is characterized
by mixed commercial, office and residential land uses. Pedestrians and cyclists access the area
principally via the Iron Horse Trail or a narrow (5’) sidewalk along the north side of the 1-680
overcrossing bridge.

Treat Boulevard creates challenges for the users of transit as the wide roadways (up to nine lanes)
and intersections become barriers for pedestrians to cross. Without bicycle infrastructure, the
first/last mile for transit users becomes even more constrained.

The Contra Costa Centre 1-680/Treat Boulevard Bicycle and Pedestrian Plan (“Plan” or “Study”)
was undertaken to address challenges and barriers to bicycling and walking within the ¥2- mile
Study segment by developing concepts that emphasize a higher level of comfort for bicyclists and
pedestrians.

The Contra Costa Transportation Authority (“CCTA”) Measure J — Transportation for Livable
Communities Grant program (2014) and Subregional Transportation Needs (2017) funded the
Study.

Study development was in collaboration with the City of Walnut Creek, with participation from
interested agencies like Caltrans, CCTA, TRANSPAC and transit service providers. Alta +
Planning & Design, with assistance from sub-consultant DKS Associates, developed technical
work for the plan. County staff and the consultant team also gained valuable public input through
multiple meetings and community workshops held between 2014 and 2017.

Overall, six Corridor Concepts (1A, 1B, 2, 3, 4, 4A) and five focused-analysis Off-Ramp
Alternatives (A, B, C, D, E) were considered. The “Preferred Project” is Corridor Concept 4A
combined with Off-Ramp Alternative C (i.e. “Concept 4A/Alternative C”).

Preferred Project Highlights — Concept 4A/Alternative C
o Preferred Project design based on agency staff and public input and technical analysis.

e Includes geometric modifications to the Oak Road and 1-680 Off-Ramp intersections to
improve pedestrian and bicycle crossings.

e Provides better multi-modal balance while maintaining optimum corridor performance,
minimizes pedestrian discomfort, and avoids Caltrans design exceptions.

In the “No Build” scenario, the Study Corridor will inevitably experience higher future traffic
volumes due to typical increases in background traffic. Implementing the Preferred Project has
nominal impact to overall corridor performance, and in fact improves performance at key points
in the Study corridor while providing better multi-modal balance.
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1. Introduction

The Contra Costa Centre Transit Village is a Transit Oriented Development (TOD) in
unincorporated Walnut Creek, characterized by mixed commercial and office land uses. Bicycle
parking at the BART station is plentiful and heavily utilized. Despite these trip generators, the
I-680 overcrossing has a narrow (5°) sidewalk on the north side only, and no bicycle facilities.
Other than the regional Iron Horse Trail, there are no bicycle facilities along or across the
corridor.

This study intends to assess active transportation improvement options, recommend a phased
approach to implementation, and provide concept plans and cost estimates for funding
programming.

Figure 1-1 shows a vicinity map of the study corridor.

AN

Qak Park Boulevard

Sunnyvale Avenue

Buskirk Avenue

Hall Lane

-
.
-

2nd Ave

/

Figure 1-1: Project Locality

This project includes the following intersections:

Treat Boulevard/Geary Road and N. Main Street

Treat Boulevard and Buskirk Avenue/I-680 northbound ramps
Treat Boulevard and Oak Road

Treat Boulevard and Jones Road/Iron Horse Trail

NN NS
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2. Plan Development Process

e gs N\
Plan Initiation +Site Tour and Data Collection

*Base Model

The Plan was funded with a $75,000 grant i «TAC Meeting 1 (Apr 2014)

from Contra Costa Measure J (2004) CEXISING | . Stakeholder Meetings

Transportation for Livable Communities (TLC) -

program, administered through the Contra \/ -Develop three concepts ~N

Costa Transportation Authority (CCTA). «TAC Meeting 2 (May 2014)
*Walnut Creek Transportation

In April 2014, the consultant team met with Gonceptenl| Commission (Oct 2014)

e Community Workshop (Dec 2014)/

Contra Costa County at a “kick-off’ meeting to
review the overall scope, data needs, \/

o 7
schedule, vision and goals of the Plan. The «Refine and Model Options
Team collected necessary geographic, design +Evaluate Options
and vehicle, bicycle and pedestrian data for Fegtsl:%':;ty * TAC Meeting 3 (May 2015)
analysis. /
Outreach *Preliminary Engineering for N
Recommended Option
. . . *Cost Estimates to Support
A TeF:hnlcaI Advisory Committee (TAC) Funding Applications
including staff from Contra Costa County, Deveﬁgap”ment +Draft Plan (September 2015)
Walnut Creek, and Caltrans was convened *Revised Plan (May 2017) J

three times (see Appendix A for a list of TAC
members). In addition to the TAC, meetings
were held with the following stakeholders: Figure 2-1: Plan Process

e 7/27/14 Lamorinda Development
e 12/12/14 Contra Costa Centre property management
e 2/20/15 Bike East Bay

Design Alternatives

The summer and fall of 2014 were dedicated to the analysis of existing plans, GIS data, field
research, traffic analysis and the development of three design concepts. The design concepts,
described in further detail below, were evaluated and reviewed by the TAC and the Walnut
Creek Transportation Commission.

Recommended Concept

In May 2015, the TAC met to review the recommended concept. Principal topics included
highway network planning, freeway access constraints, design details, and traffic modeling.
Based on TAC input and a multi-criteria analysis Concept 4 was selected as the recommended
alternative, offering balance between bicycle and pedestrian improvements with motorist level
of service and cost effectiveness.

A Draft Plan was released in September 2015. Based on public comments on the draft
document, a revised version of the Concept 4 design was developed in 2016, and additional
traffic analysis was conducted. This current plan identifies Revised Concept 4 as the
recommended alternative.

Contra Costa County | 4
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3. Planning Context

Previous plans in the area identify proposed pedestrian and bicycle improvements, policies,
and priorities for Treat Boulevard and the nearby area. A brief description of each related plan
is listed below.

3.1. City of Walnut Creek Bicycle Master Plan (2011)

According to this plan, the City of Walnut Creek allows bicyclists to use sidewalks along heavily
travelled arterials, including Treat Boulevard. Various segments of Treat Boulevard within the
city limits are designated as Class lll bicycle routes, although sharing a lane with high volumes
of traffic on a 35 mph roadway is not a condition that will suit most people.

Proposed

- rn Q El 'I'IU,'II‘_" Ll 0 A AT DeLq
o (lass | Multi-Use Paths “.:t Hill J g Q‘b I = 7z High'$
m v
= omomm (ass Il Bicycle Lanes Lrysc"“' oak Part: B d ' | 0Q ins ) e \
= omm (s Il Bicycle Routes 4 o ) Bancrofts,
Pleasant Hill If Elementary
Existing Middle School : School
(lass | Paved Multi-Use Paths P’e asa nt H'-" j a“‘%\ L
(ass | Unpaved Multi-Use Paths i ’ﬂ‘e 2
L Larkey Community S o
(lass Il Bicycle Lanes ’ Park and =l5= 3 ~
Qs 1l Bicycle Rout Swim Gpgter, E:D Palmer /
55 Il Bicycle Routes
Walnut Creek «“b i3 School & 5
] I 2 / X \
} £ .‘\- A2l |Ch ristian Acadew lg & Wa.'den Se;:: c::[“s o % °'\la
» . 3 ' i < £ Park l ' Heath erg ‘\3
ot "‘. 1’ e 'éu Farm 6 Bl
1 . w
p—— _.-\ = ' San Luis F!% Park 9
~ = = = w sBiena Vista 4“(1‘"'-’ 2 S,

Figure 3-1: Extract of Walnut Creek Bicycle Master Plan showmg Treat Boulevard as a proposed Class
n

3.2. Contra Costa Bicycle and Pedestrian Plan (2009)

The Contra Costa Bicycle and Pedestrian Plan names “Routes to transit” as one of three types
of pedestrian priority locations. The Pleasant Hill BART station is mentioned as a priority
location along with the other BART stations in Contra Costa County. No specific improvements
are prescribed for the Treat Boulevard study corridor.

The Contra Costa Bicycle and Pedestrian Plan identifies Treat Boulevard as a part of the
Countywide Bicycle Network (CBN) but does not propose a specific treatment.

3.3. Pleasant Hill BART Station Area Specific Plan (1998)

The Pleasant Hill BART Station Area Specific Plan states that a circulation system for bicycles
and pedestrians will be provided to support travel between parking areas, transit stops,
buildings, the Iron Horse Trail, and the Bart Station.

The Pleasant Hill BART Station Area Specific Plan cites the following bicycle and pedestrian
objectives for transportation and circulation:

5| Alta Planning + Design
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e Transportation and Circulation Objective #5 Provide for safe and convenient
pedestrian and bicycle movement between the BART Station, Station Area parking,
local transit boarding areas, and major facilities in the Station Area and between the
Station Area and nearby residential and commercial areas.”

e Urban Design Objective #8 Develop areas intensively used by pedestrians at a human
scale with adjoining uses which will visually and functionally enliven the area.

The Specific Plan design concepts identify Treat Boulevard as the major entranceway to the
Station Area and encourage a pedestrian-friendly environment:

e Emphasize Treat Boulevard as the major entranceway to the Station Area and visually
identify this role by the placement of the pedestrian overpass at Oak Road and the
pedestrian/bicycle overpass at Jones Road, and the provision of elevated public
plazas or pedestrian corridors in the vicinity of the northeast and southeast corners of
the intersection (Subareas 12 and 15). Provide sufficient public outdoor space to
accommodate the pedestrian activities focused at this location as a result of adjoining
office development, BART parking and local transit stop.

e Create a pedestrian-friendly street-level environment by discouraging blank building
walls and encouraging windows, doors, and other building facade features.

The Specific Plan identifies policies for bicycle and pedestrian circulation that relate to Treat
Boulevard. The policies are shown in Table 3-1.

Table 3-1: Pleasant Hill BART Station Area Specific Plan Policies

Policy Description Status

Policy 1 A pedestrian overpass shall be provided at the No longer supported and has
intersection of Treat Boulevard and Oak Road. been removed from Plan

Policy 2 A pedestrian and bicycle overpass should be Complete

provided at Jones Road for the Iron Horse Trail.

Policy 3 If feasible, development on Area 12 should provide for | Complete
a continuous pedestrian-way from the north end of
the pedestrian overpass at Oak Road to the BART
Station.

Policy 7 Undertake a community design program for both Complete
pedestrian and bicycle overcrossings as soon as
feasible given availability of funding and reasonably
defined site geometrics.

Contra Costa County | 6
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4. EXxisting Conditions

A site tour was held with the TAC on May 19, 2014. The consultant team also performed several
additional field reviews through the month of May.

4.1. Design Assumptions

During the site tour meeting, the design assumptions were confirmed as follows:

e Lane widths shall be no less than 11’ or 10.5’ for turn lanes
e Medians can be narrowed
e All proposals are to remain within the public right of way

4.2. General Traffic Conditions

The corridor has a 35 mph speed limit. The roadway has excess capacity during off-peak hours
as it is sized based on level of service and demand during peak hours.

There are nine lanes in some locations (Figure 4-1), presenting a long distance for pedestrians
to cross the street. Reducing this distance, providing longer walk times, or reducing wait times
for pedestrians can improve the pedestrian experience. Lane widths within the study area are
typically 12’ but vary from 17" to 17’

Long cycle lengths provide higher motor vehicle capacity for the main movements, but delays
for other movements and for pedestrians can cause frustration. Long cycle lengths also lead to
risk taking such as red-light running.

Figure 4-1: Existing Conditions Lane Configurations and Signal Phasing

4, Geary Rd/Treat Bivd. & Main St 9, Treat Bivd. & Buskirk Ave. 3, Treat Bivd. & Oak Road i Trmat Bl & donea R
“
= =2 =
Pl T - - :2
) JUL [F7° JPL[F0
/57| atte s1% [atle EN
3 8 T 8 :
- o o —
> ¥

Yield controlled channelized right turns are present at all westbound intersections and
eastbound at Jones Road. Northbound Buskirk Avenue and southbound Oak Road also have
channelized right turns. Dedicated receiving lanes for continuous free flow are present at
westbound right turn at Main Street, the southbound right turn at Oak Road, and the
northbound right turn at Buskirk Avenue. Although channelized right turns are advantageous
for automobile traffic, they present a less comfortable and safe environment for pedestrians
and cyclists, who must cross faster moving right turning traffic that frequently does not expect
to conflict with pedestrians.

Appendix B presents a more detailed description of existing conditions by location along the
corridor, along with traffic count and base model data.
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4.3. Land Use and Urban Design

The land uses on Treat Boulevard include office, retail, hotel, and mixed-use residential. The
Walgreens shopping center on the northeast corner of Treat Boulevard and North Main Street
is not slated for expansion, although the parking lot may be reconfigured to connect to BevMo,

a beverage retail establishment directly north.

The Pleasant Hill BART Station Area Plan identifies urban design objectives for building height,
form and mass, public spaces, pedestrian circulation, landscaping, signage, building design, and
defensible space. Buildings on Treat Boulevard have a minimum three-story height and setback

of 20 feet from the street.

The most recent mixed-use development on the north side of
Treat Boulevard, between Jones Road and Oak Road, has
continuous sidewalks, pedestrian lighting, benches, and trees.
A Starbucks on the easternmost corner provides outdoor
seating. A parking lane separates pedestrians from the traffic
on Treat Boulevard. The light colored concrete on the parking
strip and extended right-turn lane is a de-facto space for
bicycling.

The south side of the block between Jones Road and Oak
Road is reminiscent of typical suburban design. The office
buildings are set back approximately 50 feet away from the
street. Unlike the north side, which has a continuous building
frontage along the sidewalk, the south building’s V-shape sets
the entrance to the building back even further. The sidewalk
is separated from the traffic by a landscape strip and
occasional trees.

This style is consistent along the majority of the study
corridor, with and without the landscape strip, with sidewalk
widths varying between 4-8 feet. Along the Embassy Suites
frontage on the north side of Treat Boulevard between Oak
Road and Buskirk Avenue, there is an 8 wide sidewalk
separated from traffic by an 8 wide landscape strip. Trees line
both sides of the sidewalk, providing a shade canopy during
the summer.

Contra Costa County | 8

Photo 1 The north side of Treat
Boulevard between Jones Road
and Oak Road has continuous
building frontage and a
pedestrian-friendly public realm.

Photo 2 The south side of Treat
Boulevard has a meandering 6’
wide sidewalk

Photo 3 The north side of Treat
Boulevard has a tree-lined 8’
wide sidewalk
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4.4. User Analysis

A field review of the study corridor was conducted in July 2014 during peak hours to observe
pedestrian, driver, and bicyclist behavior. The fieldwork included interviews with pedestrians.

The majority of pedestrians were observed walking on the north side of the study corridor.
When asked about their experience walking on Treat Boulevard, pedestrians noted that the
walk across the 1-680 overbridge is “unpleasant” and “always seems to take longer than it
should.” Another pedestrian noted that the signals along Treat Boulevard are “really slow,” and
can take “double the time if you have to cross two ways.”

The pedestrian phases were timed during field
observations. Pedestrians waited up to 120 seconds
before receiving a walk indication. At the Treat
Boulevard and Oak Road intersection, pedestrians were
observed crossing the street during the do-not-walk
phase. These pedestrians would cross to the center
median, and then wait for the walk signal, presumably to
get a head start (Figure 4-2). This suggests that the
signal phasing may be too long to accommodate
pedestrian commuters, particularly those traveling to
catch a BART train.

Figure 4-2: Some pedestrians cross to
The pedestrian plaza between the Embassy Suites Hotel the median on a Do Not Walk signal

and Vodafone Building north of Treat Boulevard (Figure
4-3) serves as a common path for pedestrians and
bicyclists traveling to and from the BART Station.

to get a head start on the next ped
phase

-
Figure 4-3: Plaza route
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Few people were observed bicycling on Treat Boulevard, choosing instead to ride on the
sidewalk. On the 1-680 overbridge, the majority of riders used the narrow (5’) north sidewalk.
In some instances, the bicyclist or pedestrian would step into the street to pass a group.

Drivers were observed failing to yield to pedestrians in channelized right turn lane crosswalks,
particularly at the northeast corner of Treat Boulevard and Oak Road. Some drivers blocked

pedestrian movement by pausing in crosswalks while waiting in a traffic queue.

4.5. Collisions

Recent collision data was requested through Contra Costa County and collected from the
Statewide Integrated Traffic Records System (SWITRS). Violation type was recorded for 13 of
the 16 total collisions (Table 4-1). Automobile Right of Way was the most common violation for
a bicycle/vehicle collision, and Pedestrian Right of Way was the most common violation for a

pedestrian/vehicle collision.

The cluster of collisions at Jones  rap/e 4-1: Bicycle and Pedestrian Collisions Crash Type

Road shown in Figure .4'4 may Violation Bicycle  Pedestrian
precede the construction of the Automobile Right of Way > 1
Iron Horse Trail overbridge. Improper Turning 2 0
. Other Hazardous Violation 1 0
The next most frequent location —
. . Other Improper Driving 0 1
is around Buskirk Avenue, where Pedestrian Right of Way 0 3
three bicycle collisions have Unsafe Lane Change 7 0
been reported. Unsafe Starting or Backing 2 0
Total 8 5
Sunnyvale Ave i w‘é" PLEASANT HILL § Honey Trail
:
f
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Figure 4-4: Reported Collisions Map
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5.Alternative Concepts

5.1.

Three concepts were initially developed for the Treat Boulevard Bicycle and Pedestrian Plan.
For Concept 1, a lower cost, lower impact version of 1A was also considered.

Concept Overview

Concept 4 was developed after conducting traffic modeling and outreach.

Following the release of the public draft plan, Concept 4A was developed, along with
alternatives 4B-4E.

Principal elements of each concept are given in Table 5-1; more details and plan view graphics
are provided in Appendix D. An evaluation of the concepts is provided in section O of this
document.

Table 5-1 Concept Comparisons

Concept Location Main Street to Buskirk Avenue to Oak Road to
Buskirk Avenue Oak Road Jones Road

North side / Bike lane Sharrows Sharrows

Concept 1A Westbound

(short term) South side / Bike lane Sharrows Sharrows
Eastbound
North side / Buffered bike lane Buffered bike lane Buffered bike lane
Westbound

Concept 1B
South side / Buffered bike lane Buffered bike lane Buffered bike lane
Eastbound
North side / Two way shared path | Two way shared path Buffered bike lane
Westbound

Concept 2
South side / Bike lane Buffered bike lane Buffered bike lane
Eastbound
North side / Two way shared path | Two way shared path Cycle track
Westbound

Concept 3
South side / Sidewalk Sidewalk Sidewalk
Eastbound
North side / Two way shared path | Two way shared path Sharrows
Westbound

Concept 4
South side / Sidewalk No change No change
Eastbound
North side/ Bike lane Two way shared path Bike lane
Westbound and bike lane

Concept 4A
South side/ Buffered bike lane Buffered bike lane Buffered bike lane
Eastbound
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5.2. Pedestrian Improvements

All concepts, with the exception of 1A, propose pedestrian enhancements at crosswalks along
the study corridor. These improvements include:

e Enhancing the existing crosswalks at channelized free right turns along the study
corridor with high visibility continental or ladder striping, “sharks-teeth” yield markings
and signs

e Reconstructing the channelization island at Treat Boulevard and Buskirk Avenue to
meet Americans with Disabilities Act (ADA) standards.

A sample graphic showing a channelized right turn lane with “shark’s teeth” yield markings,
high visibility ladder style crosswalk, and tactile ground surface indicators on the ADA standard
curb ramps is shown in Figure 5-1. For those concepts where bicycle lanes are provided, this
graphic indicates how a bike lane would be configured where the turn lane is an “add-lane.”
The bike lane is straight and motorists must merge across the path of bicyclists.

Figure 5-1: Conceptual provisions for pedestrians and bicyclists at a channelized right turn lane
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5.3. Concept 1A: Standard Bicycle Lanes

Concept 1A proposes bike lanes on Treat Boulevard between Main Street and Buskirk Avenue
by narrowing travel lanes to the County specified minimum 11" width. East of Buskirk Avenue,
bike lanes could only be accommodated if travel lanes were reduced to 10’ width (below the
County specified minimum). Accordingly, sharrows could be employed. While sharrows are
permitted on roadways with 35 mph speed limits, they are not an ideal solution as few people
will “take the lane” with motorists traveling at that speed. Green paint would be provided at
the bike lane entrances and at conflict points to make the bike lanes more visible to motorists.

Altogether, the Concept 1A enhancements would be easy to implement and less costly than
the other alternatives; however, they would offer limited improvement to the bicycle and
pedestrian experience on Treat Boulevard. Concept 1A does not remove any travel lanes and
would have minimal impact on the driving experience or traffic movements. Concept 1A could
be considered as an option for short-term improvements.

5.4. Concept 1B: Buffered Bike Lanes

Concept 1B proposes buffered bike lanes along the full extent of the study corridor. The buffer
between the bike lane and adjacent motor vehicle lane offers bicyclists an increased sense of
safety. Green paint at the bike lane entrances and the conflict zones make the bike lanes more
visible to motorists. These enhancements can be done by converting the outside travel lanes
into the buffered bike lanes.

Figure 5-2: Concept 1B buffered bike lanes at I-680

Concept 1B would remove the outside eastbound and westbound travel lanes, remove the
eastbound channelized right-turn lane at Treat Boulevard and Jones Road, and narrow the curb
radius at the eastbound I-680 on-ramp between Main Street and Buskirk Avenue. Although
removing the southbound channelized right turn at Oak Road reduces capacity, it also
eliminates the weaving operation between Oak Road and the I-680 ramps, which improves
traffic operation and safety along Treat Boulevard.

5.5. Concept 2: Shared Use Path and Buffered Bike Lanes

Concept 2 proposes converting the existing north side sidewalk into a shared use path between
Main Street and Oak Road, adding buffered westbound bike lanes between Oak Road and
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Jones Road, and adding eastbound buffered bike lanes for the full extent of the study area. The
vertical curb provides an enhanced sense of safety for pedestrians and bicyclists.

———Tr "

Figure 5-3: Concept 2 shared use path (north side) and buffered bike lane (south side) at I-680

At Treat Boulevard and Oak Road, bicyclists would be partially separated from motor vehicles
with curbs and islands to reduce the risk of collisions between bicyclists and right-turning
vehicles. Channelized right turns at Oak Road and Jones Road would be removed.
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Concept 2 can be implemented by narrowing lanes, and converting the outside eastbound lane
between Buskirk Avenue and Jones Road into a buffered bike lane. Although capacity is
reduced by removing the southbound channelized right turn at Oak Road, this also eliminates
the weaving operation between Oak Road and the 1-680 ramps, which improves traffic
operation and safety along Treat Boulevard. The expansion of the north sidewalk into a two-
way shared-use path, the construction of the protected intersection, and the removal of the
channelized right turns would result in higher costs than Concept 1A and 1B.

5.6. Concept 3: Shared Use Path, Cycle Track and Sidewalk

Concept 3 proposes converting the existing north sidewalk into a shared use path between
Main Street and Oak Road, and adding a westbound cycle track between Oak Road and Jones
Road. The shared use path is used by both pedestrians and bicyclists. It provides bicyclists with
a grade separation from motor vehicles and therefore a greater sense of safety. The cycle track
would be a bike lane separated from the travel lanes by a row of parked cars. This physical
separation from the travel lanes provides bicyclists with a greater sense of safety. The
eastbound outside lane would have sharrows, which are a marginal but low cost solution on
roadways with speed limits up to 35 mph (as with Treat Boulevard).

Concept 3 proposes removing channelized right turns at Oak Road and Jones Road,
designating the sidewalk between Main Street and Buskirk Avenue as a 10-foot wide two-way
shared-use path, adding a sidewalk to the south side between Main Street and Buskirk Avenue,
and expanding the existing south sidewalk with a landscape strip between Buskirk Avenue and
Oak Road. The south sidewalk would offer pedestrians an alternative walking option to the new
shared-use path, where pedestrians would share the same space with bicyclists.

Figure 5-5: Concept 3 shared use path (north side) and sidewalk (south side) at I-680

Concept 3 can be done by narrowing lanes, removing channelized right turns, and converting
the right-turn lane between Oak Road and Jones Road into the cycle track. Although capacity
is reduced by removing the southbound channelized right turn at Oak Road, this also removes
the weaving operation between Oak Road and the 1-680 ramps, which improves traffic
operation and safety along Treat Boulevard. This design results in some impact to the
intersection level of service (LOS) and results in more overall network delay and higher travel
times due to the removal of one eastbound and one westbound travel lane. Concept 3 has a
small delay impact at Oak Road during the morning peak hour and Main Street during the
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afternoon peak hour. The expansion of the north sidewalk into a two-way shared-use path, the
removal of the channelized right turns, and the construction of the south side sidewalk would
result in higher costs than Concept 1A and 1B.

5.7. Concept 4: Shared Use Path and Sidewalk

This study originally was to include development of up to three concepts. Through an iterative
development process and with stakeholder input, selected elements of the original three
concepts were combined into Concept 4. While this concept does not provide as substantial
an improvement for bicyclists and pedestrians as might be achieved with some elements not
carried forward from the other concepts, it is a compromise predicated on the assumption that
all travel lanes must be retained and must be at least 17" wide. Plans are provided for this
concept in Appendix D.

5.7.1. Main Street to Buskirk Avenue

The concepts that included traffic lane removals are not supported by the traffic modeling, but
lane width reductions enable the installation of paths on both sides of the bridge:

¢ On the north side, the existing sidewalk would be replaced with a 12’ wide shared use
path. Minor improvements would be made to reduce potential conflicts at the
Walgreens driveways.

e On the south side, Treat Boulevard has enough space for either an on-street eastbound
bike lane or a new southern sidewalk facility without removing travel lanes. Concept 4
includes a south side sidewalk to improve pedestrian connectivity, because eastbound
bicyclists will be able to use the north side shared-use path or the curbside traffic lanes.

Figure 5-6: Concept 4 shared use path (north side) and sidewalk (south side) at I-680 (as per Concept
3)

5.7.2. Buskirk Avenue to Oak Road

All travel lanes remain in Concept 4 due to the heavy traffic volume at Buskirk Avenue turning
right towards northbound [-680. As such, the cycle track element was not included.
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5.7.3. Oak Road to Jones Road

Neither bike lanes, sharrows nor cycle tracks were chosen for this section of Treat Boulevard
for the following reasons:

e Eastbound bike lanes cannot be accommodated without removal of a traffic lane or
reduction of lane widths below the County’s minimum to 10’. Modeling indicates an
unacceptable impact on motorist level of service. Furthermore, Treat Blvd is currently
not a hospitable route for bicycling east of Jones Road and there is low demand relative
to the rest of the corridor; therefore, this portion of the route is likely to attract only
more confident “vehicular” bicyclists.

e Eastbound sharrows were not chosen for this section because the volume and speed of
traffic would not provide a comfortable environment for bicyclists. Instead, bicyclists
should be encouraged to use the shared-use path on the north side of the road.

¢ Westbound sharrows were chosen for this section to accommodate and direct bicyclists
either westbound onto the shared-use path or northbound toward the BART station
once they reach the Oak Street and Treat Boulevard intersection. The sharrows will be
located on the dedicated westbound right-turn lane, which will have lower traffic
volumes and provide a more comfortable environment for people on bikes.

e The landing points for the Iron Horse Trail overcrossing are approximately 500 feet
north and south of the intersection.

Implementation of a separate bikeway along Treat Boulevard in this block may be possible in
the long-term, depending on the motor traffic volume and wider network changes that may
occur.

5.8. Concept 4A: Enhanced Bike Lanes and Shared Use Path

Concept 4A was developed based on public comments, and balances bicycle and pedestrian
improvements with motorist level of service and cost effectiveness. Improvements along the
corridor include:

¢ From Main Street to Buskirk Avenue, buffered bicycle lanes with green markings at
conflict points are provided by narrowing existing lanes

e From Buskirk Avenue to Oak Road, buffered green bicycle lanes are provided in addition
to a new shared use path on the north side

¢ From Oak Road to Jones Road, a bicycle lane is provided on the north side while a
buffered bicycle lane is provided on the south side; both directions have green markings
at conflict points

Because of right-turn conflicts and traffic delays caused by Concept 4A, four alternative
concepts were evaluated for the 1-680 offramp intersection at Treat Boulevard and Buskirk
Road.

Alternative 4B

Alternative concept 4B closes the free right turn lane from the 1-680 onramp onto Treat
Boulevard by creating a curb extension. This eliminates a conflict point with motor vehicles
merging across the bike lane. The 1-680 approach is reconfigured to accommodate one left-
turn lane, two through lanes, and one right-turn lane within the existing travelway.
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The elimination of the free right-turn lane created substantial traffic delay, and as a result
Alternative 4B was excluded from some analyses as a nonviable option. Subsequent
alternatives 4C, 4D, and 4E were developed in an attempt to reduce this traffic delay.

Alternative 4C

In addition to the modifications described in Alternative 4B, Alternative 4C changes the right-
hand through lane to a through/right-turn lane. The resulting approach includes one left-turn
lane, one through lane, one through/right-turn lane, and one right-turn lane.

This improves traffic conditions slightly, but reduces pedestrian comfort by adding a lane of
cars that will be turning across the crosswalk.

Alternative 4D

In addition to the modifications described in Alternative 4B, Alternative 4D adds a second right-
turn lane by removing shoulders and narrowing all lanes to 11 feet. The resulting approach
includes one left-turn lane, two through lanes, and two right-turn lanes.

This improves traffic conditions, but reduces pedestrian comfort with two lanes of traffic
turning across the crosswalk. It would also create a longer crosswalk across the [-680 ramp,
increasing pedestrian exposure, and require either a Caltrans design exception or a ramp
widening.

Alternative 4E

In addition to the modifications described in Alternative 4C, Alternative 4E adds a second right-
turn lane by removing shoulders and narrowing all lanes to 11 feet. The resulting approach
includes one left-turn lane, one through lane, one through/right-turn lane, and two right-turn
lanes.

This improves traffic conditions, but reduces pedestrian comfort with three lanes of traffic
turning across the crosswalk. It would also create a longer crosswalk across the 1-680 ramp,
increasing pedestrian exposure, and require either a Caltrans design exception or a ramp
widening.
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6. Concept Evaluation

6.1. Traffic Analysis for All Concepts

This section includes a summary of the separate detailed traffic report. When looking at the
average intersection LOS, the design concepts result in little impact for the current year (2014)
traffic volumes (Table 6-1) or for the future year (2040) traffic volumes (Table 6-2). Concept
1A was not analyzed because it does not involve any changes to the number of lanes or
intersection layouts. Alternatives to Concept 4A are shown in Table 6-3 (current year) and
Table 6-4 (future year).

Table 6-1: All Concepts - Intersection LOS Comparison for Current Year (2014)

Peak Existing Concept1B Concept2 Concept3 Concept4 Concept 4A

Intersection
Hour Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

AM.| 557 | E |600| E |601| E |601| E |601| E |531]| D
Main Street*

PM.|429| D | 411 | D |422| D |422| D |422| D |429| D
1680 NBand |AM.[303| C |329| C |303| C |303| C |303| C |347| C
Buskirk Ave |1 py 1175 | B | 177 | B |174| B | 174 | B |174| B |195]| B

AM.| 468 | D |555| E |536| D |536| D |493| D |492| D
Oak Road

PM.| 193 | B |394| D |401| D |401| D |341| c |368| D

AM.| 376 | D |288| c |2908| c |208| c |299]| c |328]| C
Jones Road*

PM.|498| D |377| D |382| D |382| D |379| D |483| D

Table 6-2: All Concepts - Intersection LOS Comparison for Future Year

Peak No Build ‘Concept 1B Concept2 Concept3  Concept 4 Concept 4A

Intersection
Hour Delay LOS ‘Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

AM.| 831 F 86.0 F 83.3 F 83.3 F 83.3 F 60.1 E
P.M.| 67.9 67.4 75.9 75.9 75.9 60.0

E E E E E E
1-680 NB and AM.| 314 C 36.4 D 30.5 C 30.5 C 30.5 C 36.5 D
Buskirk Ave PM. | 199 B C 5 B B c

Main Street*

24.9 13.7 13.7 13.8

67.5
AM.| 63.8 E 63.3 E 67.3 E 67.3 E |(67.6)| E 53.8 D
[61.9]
Oak Road 36.7

(29.3)
[30.5]
1

26.1

P.M.| 46.3 D 48.9 D 45.5 D 45.5 D D 42.7 D

AM.| 619 E 61.9 E 49.6 D 49.6 D 49.6 D 59.7 E

P.M.| 21.9 F 212.4 F 212.1 F 212.1 F 212.1 F 143.9 F
TFree right turn removal at Oak Road Mitigation 1, (Mitigation 2), and [Mitigation 3]

Jones Road*
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Table 6-3: Concept Alternatives 4A-4E - Intersection LOS Comparison for Current Year (2014)
Peak Existing ‘Concept 4A Concept 4B Concept 4C Concept 4D Concept 4E

Intersection

Hour Delay LOS ‘Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS
1-680 NB and AM. | 30.3 D 34.7 C 1n2.9 F1 44.4 D2 431 D - -
Buskirk Ave

PM.| 175 C 19.5 B 62.1 E 41.6 D2 41.3 D - -

'This alternative failed, and was therefore not included in future year analyses
2HCM 2000 analysis due to HCM 2010 limitations.

Table 6-4: Concept Alternatives 4A-4E - Intersection LOS Comparison for Future Year

Peak No Build ‘Concept 4A Concept 4B Concept 4C Concept 4D Concept 4E

Intersection

Hour Delay LOS ‘Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS
1-680 NB and AM.| 314 C 36.5 D - - 61.2 E 88.3 F 46.9 D*
Buskirk Ave 1 pM | 199 | B | 261 | C - - |402| D |526| D | 37| c

THCM 2000 analysis due to HCM 20170 limitations.
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6.2. Multi-Criteria Analysis

All concepts were evaluated for future conditions based on a list of criteria described below.
For each concept, the reallocation of the eastbound curbside lane to a bike lane has been
omitted as the traffic impact was estimated to be unacceptable. The evaluation criteria are
described below; the scores can be seen in Table 6-5 on the next page.

e Bicycle Experience: the perceived safety and convenience of traveling the corridor by
bike.

e Pedestrian Experience: the perceived safety and convenience of traveling the corridor
by foot.

e Driving Experience: the comfort and convenience of traveling the corridor by
automobile.

e Ease of Implementation: the amount of planning, design and construction required to
implement the concept.

e Cost: the amount of funding required to implement the concept.

e Traffic Impacts (level of service): defined in the separate Traffic Report and relates to
the amount of delay in travel speeds along the corridor and at intersections.

Concept 4 scores highest - a balance between bicycle and pedestrian improvements with
motorist level of service and cost effectiveness.
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Table 6-5: Concept Evaluation

. Concept Concept Concept | Concept Concept
Criterion
2 3 4  4A
Shared
Buffered Use Path Use Path, Use Path Ephanced
No . and Cycle Bike Lanes
Bike and South
change Track and - and Shared
Lanes . side
South side . Use Path
. Sidewalk
Sidewalk
] 0 1 2 3 2 2 2
Bicycle
Experience
) 0 0 1 2 3 3 1
Pedestrian
Experience
0 2 2 2
Driving
Experience
3
Ease of

Implementation

-1 2 -3 -3 -3 -2
Cost
Traffic Impacts -1 0] 2 -2 -1 0 0
(level of
service)

00e
0oecoo®
- QOO0
@000 e
Oe00er
0e00eo
Olocldolo

Total Score

Table 6-6 Scoring Levels

. V_e_ry Significant Minor Minor Significant . V_e_ry
Significant . . Neutral . - Significant
; Negative Negative Positive Positive -
Negative Positive
-3 -2 -1 0] 1 3

®@ o O 0Ol e | ®
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Table 6-7: Concept Alternatives Evaluation

Concept Concept Concept Concept Concept

Criterion No Build

Adds
second

Ephanced Eliminates Adds right- — right-turn

bike lanes . . second

No change free right- turn option . lane and
and shared right-turn -
turn lane to #3 lane right-turn

use path lane .
option to
#3 lane

[-680 Approach
Configuration

ity

%ﬂ
=1
%ﬂ
=1
=1
=1
—>
—>
=1
=1
-
=1
=1

it

=1
=l

(@]
W
W
W

Bicycle
Experience

N

Pedestrian
Experience

N

Driving
Experience

Ease of
Implementation

iee elee
SenEhED
e@c0ee
loe0o0e
00000
08000

-1 -2 -3 -3 -3 -3
Cost
Traffic Impacts -1 0] -3 -2 -2 -1
(level of
service)
Total Score 0] (0]
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Appendix B: Existing Conditions by Location

North Main Street

Both the westbound left turn/U-turn and westbound right turn movements are heavy at this
intersection. Due to the high turning volumes and high left lane utilization, the queue from
westbound traffic turning into N. Main Street backs to the 1-680 ramps during the A.M. peak
hour. The westbound left turn bays are not adequate for the forming left turn queues and
vehicles sometimes queue in the through lanes, creating potential for rear-end collisions and
congestion.

The southbound left turn volumes are high at N. Main Street during both the morning and
afternoon peak periods. Queues spill back beyond the turn bays during both time periods.

Currently N. Main Street operates in coordination with Ygnacio Valley Road (coordinated north-
south), rather than in coordination with the Treat Boulevard corridor, which may contribute to
the formation of westbound queues. East-west coordination could be considered as a potential
alternative for this location. Ygnacio Valley Road is about 3 miles south of the Treat
Boulevard/N. Main Street intersection. There are four traffic signals on N. Main Street between
Ygnacio Valley Road and Treat Boulevard. Additionally, Ygnacio Valley Road, N. Main Street
and Treat Boulevard have interchanges with the 1-680 freeway.

Photo 4 View of westbound Treat Boulevard Photo 5 View of Treat Boulevard and N. Main
approaching N. Main Street. Existing bicyclist use ~ Street. Right-turn slip lane creates two points of
of sidewalk in conflict with Walgreens driveway  potential conflict between motorists and
turning movements. pedestrians.

The City of Walnut Creek will be paving North Main Street from Treat Boulevard northward in
2015 and from Treat Boulevard southward in 2016. Minor configuration and/or striping changes
may be accommodated at that time.
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I-680 Overcrossing

The bridge that crosses over I-680 between N. Main Street and I-680 Northbound off-ramp has
no sidewalk on the south side and a narrow (5’ to 8’) sidewalk on the north side. Despite the
fact the sidewalk is not wide enough to comfortably accommodate two pedestrians walking
side-by-side, it is also shared by cyclists due to the roadway traffic conditions and lack of
separate bicycle facilities. The 1-680 overcrossing has three westbound through lanes and two
eastbound through lanes and two eastbound left-turn lanes. The bridge carries over 20,000

vehicles per day in each direction, for a total average daily traffic of about 40,000 motor
vehicles.

The bridge has wide shoulders in both directions, but particularly in the westbound direction,
which presents an opportunity to increase the pedestrian and bicycle space. This could be
accomplished through one or a combination of the following: lane adjustment, addition of a
sidewalk on the south side of the bridge, widening of the existing sidewalk, and/or addition of
bicycle lanes or a cycle track. The construction of a shared path on one side would provide
service to both pedestrians and bi-directional travel for cyclists on one side of the road. The
path provides excellent service to non-automobile modes, but requires 15’ of space including
path, shoulder, and traffic buffer.

Photo 6 View east along the existing 5’ wide Photo 7 View west along the sidewalk on the
sidewalk on the I-680 overcrossing. Pedestrians overcrossing. A pedestrian commented that the
are observed walking in the traffic lane to walk on the overcrossing “is unpleasant and
overtake one another. always seems to take longer than it should.”
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-680 Ramps/Buskirk Avenue

The 1-680 northbound ramps at Buskirk Avenue present a challenge to pedestrians wishing to
cross the intersection. The northbound right turn traffic onto Treat Boulevard is heavy and due
to channelization does not always yield to pedestrians and bicycles.

During the morning peak period, the northbound left turn queues occasionally exceed the left
turn lane storage capacity. During the evening peak period, the eastbound Treat Boulevard
traffic turning left onto the I-680 ramp was observed to exceed the left turn storage.

Photo 8 View west of the I-680 overcrossing Photo 9 View west of the 1-680 overcrossing,
sidewalk from Buskirk Avenue. Current 5’ wide south side from Buskirk Avenue. No sidewalk or
sidewalk is insufficient for two-way pedestrian bike lane exists along this side of the

use. Bicyclists were observed using this facility to overcrossing.

travel east and west instead of using the

roadway.

Photo 10 North crosswalk of Buskirk Avenue
typifies some of the existing curb ramps with Photo 11 The northbound I-680 offramp has
uneven surfaces difficult to traverse for those heavy right turn volumes at peak times
with mobility impairments.
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Treat Boulevard between Oak Road and the 1-680 Ramps/Buskirk Avenue

Westbound

The southbound right turn lane at Oak Road has its own receiving lane westbound, which
immediately becomes a right turn only onto Buskirk Avenue and the I-680 NB on ramp. This
layout causes weaving conflicts on westbound Treat Boulevard due to the high demand for
northbound 1-680. Further exacerbating this issue, the BART support columns separate the
lanes of travel and limit visibility for traffic merging from the right lane.

These conditions contribute to the formation of a westbound queue during the afternoon peak
hour. Weaving conflicts demand driver attention, often taking away driver awareness of
pedestrians and bike riders. Due to this lack of attention, bike riders are currently safest riding
in the middle of the lane rather than at the edge of the lane, which is ideally where a bicycle
lane would be located. As indicated by low bicycle volumes on this segment (three westbound
during the P.M. peak hour), few cyclists brave this environment. Weaving traffic and high right
lane utilization through this segment cause traffic to spill back to Oak Road, reducing the
number of vehicles that can travel westbound through the Oak Road and Jones Road
intersections during a green light, effectively “wasting” green time at these intersections.

Photo 12 View of westbound Treat Boulevard

Photo 13 View looking east on the north side of

from Oak Road. Traffic from Oak Road merges Treat Boulevard. The 8’ wide treelined sidewalk
into the right lane for I-680 northbound. is also used by bicyclists traveling both
directions.
Eastbound

The eastbound segment on Treat Boulevard
between the I-680 ramps and Oak Road is also
characterized by high weaving volumes during
the morning and afternoon peak periods.
Heavy traffic from the 1-680 northbound ramp
merge into the eastbound lanes where weaving
conflicts arise between motorists turning at
Oak Road or Jones Road. The BART support
columns separate the lanes and limit visibility,

exacerbating this issue. Photo 14 View east towards Oak Road on the
south side of Treat Boulevard.
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Oak Road

Oak Road is commonly used for pedestrian access to the BART station. About 90 pedestrians
cross Treat Boulevard at Oak Road during the morning peak hour. Because the cycle length is
long (160 seconds in the morning), some pedestrians cross illegally against the light by finding
gaps in queued traffic or between platoons of cars. During the morning peak period, the
westbound left turn and northbound left turn queues occasionally exceed the left turn lane
storage capacity.

Photo 15 View north along Oak Road. Cyclists Photo 16 View west on the east side of Oak
accessing BART use the shared path on the west Road, showing northbound free right turn lane
side of Oak Road, cross at Coggins Drive to the and splitter island: cars speed around the corner,
east side of Oak Road to continue north to BART or block the crosswalk while waiting to merge.

or cross Oak Road and continue up the path on
the east side of Oak Road.
v g

Photo 17 At the intersection of Oak Road and Photo 18 Pedestrians can wait in the middle of
Treat Boulevard, pedestrians have up to a two- the roadway if they started crossing late in the
minute wait time to cross the street. One phase and did not make it across before the end
pedestrian commented on the length of the of the phase. While the pushbutton is in reach of
crosswalk and time required to cross. Several wheelchair users, the relatively narrow median
pedestrians were observed walking down the and lack of protection from turning vehicles
Treat Boulevard median. makes it an intimidating place to wait.
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Treat Boulevard between Jones Road and Oak Road

Westbound

During the P.M. peak period, about 70 vehicles
complete the westbound right turn movement
from Treat Boulevard to Oak Road. There is an
existing free right turn for this movement. This
volume could be accommodated without the
existing free right turn.

The pace speed during periods ranges
between 21 - 35 mph in both directions.

Eastbound

East of Jones Road the number of eastbound
through lanes drops from four to three, and

based on field observations it appears most

through venhicles avoid the rightmost lane for
this reason. With fewer destinations and the
limited bicycling facilities east of Jones Road,
this segment is a lower priority for bikeway
improvements.

Jones Road

Photo 19 Bicyclists are likely to be currently
utilizing the lighter colored concrete strip to the
right of the dashed lane line

Photo 20 Treat Boulevard looking east toward
Jones Road. A non-compliant MUTCD sign tells
drivers to “observe pedestrian right of way.”

Few pedestrians and bicyclists are observed using the Treat Boulevard crosswalk at Jones
Road, perhaps electing to use the Iron Horse Trail overcrossing. Westbound Treat Boulevard
traffic making a left turn into Jones Road occasionally exceeds the left turn storage capacity

during the morning and evening peak period.
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Appendix C: Concept 4A and 4B Traffic Study
and Alternative Concepts 4C, 4D, and 4E
Memorandum

The following traffic study and analysis memo was prepared for this plan by DKS, and is
reproduced here in its entirety.
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DATE: October 9, 2017*

1970 Broadway, Suite 740

TO: Brett Hondorp, AICP, Alta Oakland, CA 94612
510.763.2061

FROM: David Mahama, PE, DKS www.dksassociates.com

CC: Erin Vaca, DKS

SUBIJECT: Contra Costa County |-680 / Treat Blvd Bicycle and Pedestrian #14070-001

Plan — Feasibility Study and Evaluation Traffic Analysis of
Concepts 4a and 4b

Introduction

With the goal of providing more livable communities, Contra Costa County Department of
Conservation and Development has decided to complete the 1-680/Treat Boulevard Bicycle
and Pedestrian Plan. To finish the bicycle and pedestrian transportation network, Contra
Costa County has targeted Treat Boulevard between Main Street and Jones Road to provide
safe and convenient access from the Iron Horse Trail to businesses and restaurants on Main
Street, focusing especially on the [-680 interchange. The Transportation for Livable
Communities (TLC) program is the funding source for this project, which is managed by the
Contra Costa Transportation Authority (CCTA).

This project includes the following intersections:
e Treat Boulevard/Geary Road and Main Street
e Treat Boulevard and Buskirk Avenue/I-680 northbound ramps
e Treat Boulevard and Oak Road
e Treat Boulevard and Jones Road/Iron Horse Trail

The field observations on this corridor indicate that there are high vehicle turning volumes
that conflict with pedestrians, high weaving volumes that create a challenging environment
for cyclists, and that the current infrastructure could be improved to better serve pedestrians
and cyclists.

The performance of the four study intersections was evaluated for AM and PM peak periods
for the current year (2014) traffic conditions and future year (2040) traffic conditions. Four
initial study concepts (Concept 1B, Concept 2, Concept 3, and Concept 4), geometric
improvements as well as traffic signal timing improvements were evaluated to determine the
performance of the network. Once the initial alternatives were evaluated by the
stakeholders, a final concept (Concept 4a) was developed.

! This document has been revised from the version dated March 6, 2017 to reflect standardized naming conventions
for the design alternatives.
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This report presents a traffic impact evaluation for the Concept 4a pedestrian and bicycle
related improvements to the transportation environment along Treat Boulevard. This final
design is a modified version of Concept 4 and can be found in Appendix A. This revision
includes the elimination of the free southbound right turn lane at the Treat Boulevard/Oak
Road intersection, which is expected to eliminate traffic weaving along the segment of Treat
Boulevard between Oak Road and Buskirk Avenue in the westbound direction.

Current Year Analysis (2014)

For the current year (2014 volumes), overall network performance is not largely impacted as
compared to the existing condition for the revised concept. Individual intersection level of
service (LOS) was analyzed to assess the potential impacts of the revised concept. A queuing
analysis was also included for traffic movements of concern and Table 1 presents the results
of the analysis. As shown in Table 1, intersection delay is high in general under existing
conditions. LOS generally remains the same, except at Oak Road, which deteriorates. The
biggest impact occurs at the Treat Boulevard/Oak Road intersection in the P.M. This is due to
the reconfiguration of the southbound movement - the free right is removed as well as one of
the through lanes.

The queuing analysis shows little to no impact at the Treat Boulevard/Main Street
intersection. At the Treat Boulevard/Oak Road intersection, southbound through queues are
expected to increase in the A.M. and in the P.M. This is due to the reconfiguration of the
southbound approach. It should be noted that the southbound right turning vehicles are
expected to experience shorter queue lengths. This is due to the additional right turn lane.
Furthermore, queuing is expected to increase for the westbound right turn at the Treat
Boulevard/I-680 ramps/Buskirk Avenue intersection during the P.M. peak hour.

For the proposed alternatives the signal timing parameters were optimized to benefit the
overall performance of the Treat Boulevard corridor in the westbound and eastbound
directions. Optimization of the corridor is expected to result in improved performance of the
Treat Boulevard/Jones Road intersection but decreased efficiency of the Treat
Boulevard/Oak Road intersection.

Lastly, a variation of the Concept 4a was assessed. The variation includes the removal of one
eastbound lane between the Treat Boulevard/I-680 ramps/Buskirk Avenue and Treat
Boulevard/Oak Road intersections and modifying the two intersections described as follows:
1) Eliminate the northbound free right-turn at the Treat Boulevard/I-680 ramps/Buskirk
Avenue intersection. 2) Remove the eastbound right turn lane at the Treat Boulevard/Oak
Road intersection, which will result in converting the curbside through lane to a shared
through-right lane. The traffic analysis results of this Alternative 4b are shown in Table 1.
Because the Treat Boulevard/I-680 ramps/Buskirk Avenue intersection is expected to
operate unacceptably in the A.M., the alternative was excluded from future considerations.
Furthermore, the expected queues for the northbound right turning vehicles was shown to
extend back on the ramp all the way to NB [-680 in the A.M. and extend almost all the way to
the freeway in the P.M.

Contra Costa County 1-680/Treat Boulevard Bicycle 2 October 9, 2017
and Pedestrian Plan —Feasibility Study and
Evaluation Traffic Analysis of Concepts 4a and 4b
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Future Year Analysis (2040)

Individual intersection delay and LOS were analyzed to assess the potential impacts of the
revised concept for the future year (2040). A queuing analysis was also completed for
movements of concern. Table 2 presents the findings for this analysis. As shown, intersection
delay is high in general for the future year.

In general, the removal of the free right turn (Concept 4a) has a negative impact on delay and
queuing at Oak Road during the morning and evening peak periods. Since the improvement
involves the removal of the SB free right turn as well as a removal of one of the through
lanes, SB through movements are subject to much queueing, especially in the A.M.

For the future year alternatives, the signal timings were optimized to benefit the overall
performance of the Treat Boulevard corridor in the westbound and eastbound directions.
This optimization results in higher delays for side street and left turn movements, as
indicated by the high delay at Treat Boulevard/Jones Road during the p.m. peak hour.
Although performance degrades slightly with the free right turn removal at Oak Road, the
high weaving volumes observed between Oak Road and the [-680 ramps are mitigated.
Removing the inefficient and unsafe weaving behavior on this segment reduces the potential
negative impact of the improvements at the corridor level.

Conclusion

Implementation of Concept 4a is expected to result in some increased delay and queuing for
motorists at specific intersections on Treat Boulevard. The alternative Concept 4b has been
shown to be ineffective as it leads to unacceptable LOS levels even with 2014 volume levels.
Therefore, this alternative was not considered in future analysis. The reconfiguration of the
southbound approach at the Treat Boulevard/Oak Road intersection is expected to result in
increased delay and queuing. This is to be expected as one of the southbound through lanes
is removed, the free southbound right turn is removed and replaced with two southbound
right turn lanes. As a result, the southbound through queue is expected to increase and
vehicles in this movement experience higher delays. It should be noted that the removal of
free right-turn is expected to achieve the goal of eliminating the potentially dangerous
weaving along Treat Boulevard between Oak Road and Buskirk. Furthermore, the queues for
the southbound right turning vehicles are expected to decrease. When compared to the
benefits for other transportation modes, the increased delay for motorists is relatively small.

Contra Costa County 1-680/Treat Boulevard Bicycle 3 October 9, 2017
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Table 1: Intersection LOS Comparison for Current Year (2014)

Existing Concept 4a Concept 4b
Peak
Intersection Queue |Control Queue Queue
Hour | cray (9108 nterest. |bength Delay | 1os | " engen | 0 s hos B vengen
| (5) (v ()
WBLT 356 WBLT 378
AM.| 557 E 53.1 D
Treat Boulevard and WBRT 0 WBRT 0 .
. « Not Applicable
Main Street WBLT 174 WBLT 160
PM.| 429 D 429 D
WBRT 890 WBRT 0
WBRT 126 WBRT 130 WBRT 640
Treat Boulevard and I- | AM-| 30.3 C NERT 0 34.7 C NERT 0 1129 | F NERT 1146
680 Northbound
Ramps/Buskirk Avenue e | 175 B WBRT 169 105 B WBRT 638 621 . WBRT 638
NBRT 0 NBRT 0 NBRT 1308
SBRT 140 SBRT 68 SBRT 69
AM.| 468 D 49.2 D 49.7 D
Road SBRT 382 SBRT 161 SBRT 163
PM.| 193 B 36.8 D 41.6 D
SBTH 127 SBTH 323 SBTH 323
Treat Boulevardand | AM.| 376 D | Nomovement of 328 . .
N : No movement of interest Not Applicable
Jones Road P.M. 498 D interest 48.3 D

Notes:

HCM 2010 analysis unless specified by *.

*HCM 2000 analysis due to HCM 2010 limitations.
Queue Length = 95th Percentile Queue Length



D KS Experts Connecting Communities

Table 2: Intersection LOS Comparison for Future Year (2040)

Concept 4a
Intersection Peak Hour Control 4 Movmt. of Queue
Delay (s) 2 Interest | Length (ft)
WBLT 410
AM. 60.1 E
WBRT 0
Treat Boulevard and Main Street*
WBLT 410
P.M. 60.0 E
WBRT 0
WBRT 131
AM. 36.5 D
Treat Boulevard and 1-680 NBRT 0
Northbound Ramps/Buskirk Avenue WBRT 193
P.M. 26.1 C
NBRT 0
SBRT 82
AM. 53.8 D
SBTH 706
Treat Boulevard and Oak Road
SBRT 189
P.M. 42.7 D
SBTH 557
AM. 59.7
Treat Boulevard and Jones Road* No movement of interest
P.M. 143.9

Notes:

HCM 2010 analysis unless specified by *.

*HCM 2000 analysis due to HCM 2010 limitations.
Queue Length = 95th Percentile Queue Length
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1970 Broadway, Suite 740
Oakland, CA 94612-2219
510.763.2061
www.dksassociates.com

MEMORANDUM

DATE: October 9, 2017*

TO: Laurentiu Dusciuc, PE, Alta

FROM: David Mahama, PE, DKS
Erin Vaca, TE, DKS

SUBJECT: Contra Costa County 1-680 / Treat Boulevard Bicycle and Pedestrian Plan
Feasibility: Traffic Analysis of Alternative 2 and Alternative 3 of Revised
Concept 4

INTRODUCTION AND BACKGROUND ON CONCEPTS 4A AND 4B

Previous analysis of Concepts 4a and 4b for this project was documented in a memorandum
dated March 6, 2017 (revised October 9, 2017). This previously completed analysis assessed
the Concept 4a which involved the removal of one eastbound lane between the Treat
Boulevard/I-680 ramps/Buskirk Avenue and Treat Boulevard/Oak Road intersections and
modifications of the two intersections. Under this alternative, the Treat Boulevard/I-680
ramps/Buskirk Avenue intersection was modified to eliminate the northbound free right turn
lane.

Under existing (2014) traffic conditions, Concept 4b was shown to result in excessively long
gueues and unacceptable delay during the AM peak hour as shown below in Table 1. Because
the Treat Boulevard/I-680 ramps/Buskirk Avenue intersection would be expected to operate
unacceptably in the A.M., this alternative was excluded from future consideration. Furthermore,
the expected queues for the northbound right turning vehicles were expected to extend back on
the ramp all the way to NB I-680 in the A.M. and extend almost all the way to the freeway in the
P.M.

CONCEPTS 4C AND 4D

Despite the results described above, interest remained in Concept 4a because of the potential
safety benefits to bicyclists of eliminating the free right turn lane at the Treat Boulevard/I-680
ramps/Buskirk Avenue intersection. Two additional variations were developed which retained
the removal of the free right turn lane but supplemented the capacity of the northbound right
turn movement. Under Concept 4c, the northbound approach of the intersection consists of one
left turn lane, one through lane, one shared through-right lane, and a right turn lane. Under

! This document has been revised from the version dated September 12, 2017 to reflect standardized
naming conventions for the design alternatives.
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Table 1. Concepts 4a and 4b under Current Year (2014) Traffic for Treat Boulevard and 1-680
Northbound Ramps/Buskirk Avenue Intersection

Existing Alternative 4a Alternative 4b
Ziil:Control Movmt.| Queue |Control Movmt.| Queue |Control Movmt. Queue
Delay LOS| of |Length|Delay |LOS| of Length | Delay [LOS| of Length (ft)
(s) Interest]  (ft) (s) Interest]  (ft) (s) Interest 9
WBRT| 126 WBRT| 130 WBRT 640
AM.| 303 | C 347 | C 1129 | F
NBRT 0 NBRT 0 NBRT 1446
WBRT| 169 WBRT| 638 WBRT 638
P.M.| 175 | B 195 | B 62.1 | E
NBRT 0 NBRT 0 NBRT 1308

Notes: HCM 2010 analysis unless specified by *.
*HCM 2000 analysis due to HCM 2010 limitations.
Queue Length = 95" Percentile Queue Length

Concept 4d, the cross section includes one left turn lane, two through lanes, and two right turn
lanes. Diagrams of these designs can be found in Appendix A.

This memorandum documents the analysis of these two alternatives with respect to overall
performance, delay, and queuing at the Treat Boulevard/I-680 ramps/Buskirk Avenue
intersection. A modified version of Concept 4d, Concept 4e, is presented as the best option for
this intersection.

ANALYSIS OF CONCEPTS 4C AND 4D UNDER FUTURE YEAR
(2040) TRAFFIC

While Concepts 4c and 4d perform adequately under existing traffic conditions (see Table 2),
neither would operate acceptably under future traffic conditions (see Table 3). As shown in
Table 3, both alternatives show a high level of delay and a 95th percentile northbound right turn
gueue in excess of 1000 feet during the AM peak hour. As stated previously, this length queue
will reach back to the 1-680 freeway.

A modification to the proposed alternatives was tested whereby the second through lane in
Concept 4d was changed to a shared through-right lane. This modification is termed Concept
4e. The triple right turn lanes can be accommodated by three receiving lanes on Treat
Boulevard. With this modification, the intersection would operate at an acceptable LOS with the
northbound right turn queue under 600 feet, a length contained within the ramp north of the split
to the weigh station.
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Table 1: Concepts 4c¢ and 4d under Current Year (2014) Traffic for Treat Boulevard and I-
680 Northbound Ramps/Buskirk Avenue Intersection

Concept 4c Concept 4d
Peak
Hour Control LOS Movmt. of Queue Control LOS Movmt. of Queue
Delay (s) Interest Length (ft) | Delay (s) Interest Length (ft)
WBRT 633 WBRT 698
A.M. 44.4 D* 43.1 D
NBRT 687 NBRT 611
WBRT 218 WBRT 495
P.M. 41.6 D* 41.3 D
NBRT 510 NBRT 484
Notes: HCM 2010 analysis unless specified by *.

*HCM 2000 analysis due to HCM 2010 limitations.
Queue Length = 95" Percentile Queue Length

Table 3: Concepts 4c - 4e under Future Year (2040) Traffic for Treat Boulevard and 1-680

Northbound Ramps/Buskirk Avenue Intersection

Concept 4c Concept 4d Concept 4e
Peak
Hour | Control Movmt. | Queue | Control Movmt. |Queue | Control Movmt. |Queue
Delay |LOS| of |Length| Delay [LOS| of [Length| Delay |[LOS| of |Length
(s) Interest| (ft) (s) Interest| (ft) (s) Interest| (ft)
WBRT | 735 WBRT | 332 WBRT | 332
AM.| 612 | E* 883 | F 46.9 | D*
NBRT | 1036 NBRT | 1002 NBRT | 536
WBRT | 853 WBRT | 459 WBRT | 401
P.M.| 40.2 | D* 526 | D 317 | C*
NBRT | 604 NBRT | 534 NBRT | 323
Notes: HCM 2010 analysis unless specified by *.

*HCM 2000 analysis due to HCM 2010 limitations.
Queue Length = 95" Percentile Queue Length
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Conclusion

By 2040, Conecepts 4c and 4d are expected to result in unacceptable operating conditions at
the intersection of Treat Boulevard and 1-680 off ramp/Buskirk Avenue during the AM peak hour.
Instead, Concept 4e with two dedicated right turn lanes and one shared through-right lane
presents a reasonable tradeoff between vehicle delay and improved conditions for bicyclists and
is the recommended option for this intersection. Implementing this alternative will likely require
some modifications to the median and shifts in striping on Treat Boulevard in order to create
comfortable dimensions for motorists using the three receiving lanes. If desired, the shared
through-right lane can operate on an as-needed basis during the AM peak hour with
implementation of a variable lane assignment control sign installed at the intersection.
Alternatively, the shared through-right movement may be allowed at all times with appropriate
lane legends and striping.
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Appendix D: Additional Traffic Data

The following traffic data and motor traffic level of service modeling is summarized from the
separate Traffic Technical Memorandum.

Traffic Data

Data was collected as follows:

e Turning movement counts for all users collected with a 24-hour video count during a
sunny, dry day on Tuesday May 13, 2014 along Treat Boulevard at North Main Street,
Buskirk Avenue, Oak Road and Jones Road

¢ Weekday and weekend motor traffic counts collected with pneumatic tube counters
placed on Treat Boulevard between the Jones Road and Oak Road intersections over
the seven-day period between May 31 to June 5, 2014

Based on the tube counts, approximately 48,000 vehicles per average weekday use Treat

Boulevard (both directions). Figure C-1 presents the peak period turning movement counts for
the four study intersections. Full datasets are available in the separate traffic analysis report.
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Figure C-1: AM (PM) peak period turning movement counts
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Table C-6-8 and Table C-6-9 summarize the morning and afternoon peak period pedestrian

and bicycle counts for the study intersections.

Table C-6-8: Existing Pedestrian Count Summary

Peak
D e Period South North East West Total
(1-hour | Crosswalk | Crosswalk | Crosswalk | Crosswalk
counts)
Main St P.M. 7 36 4 17 64
. Treat Blvd/ A.M. - 51 2 = 53
Buskirk Ave P.M. y 44 0 ] 46
Treat Blvd/ A.M. 6 29 84 6 125
3 .................................
Oak Rd P.M. 26 23 46 27 122
A Treat Blvd/ A.M. 18 10 13 20 61
Jones Rd P.M. 23 13 17 19 72
Notes:
-- Crosswalk does not exist
1-- Crosswalk does not exist but one pedestrian crossed illegally
n/a — Data not available
Table C-6-9: Existing Bicycle Count Summary
Peak
: Period
ID Intersection {1-hour Southbound | Northbound | Eastbound | Westbound Total
counts)
1 Treat Blvd/ AM. 1 0 2 2 5
Main St P.M. 1 1 3 0 5
5 Treat Blvd/ AM. R B 0 0 1 1
Buskirk Ave P.M. - 0 0 3 3
3 Treat Blvd/ A.M. 0 2 0 1 3
Oak Rd P.M. 0 2 1 0 3
Treat Blvd/ AM. A 0 0 2 2
4
Jones Rd P.M. 2 1 0 13 16
Notes:

-- Direction does not exist at intersection
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Motorist Traffic Level of Service Model

This data was used to build an existing conditions traffic model that evaluates motorist level of
service (LOS), which will be one of the metrics used to evaluate potential improvements. The
corridor measures of effectiveness are presented in Table C-6-10. The intersection average
control delay and corresponding LOS grade values are presented in Table C-6-11. For context,
the length of the study segment is 0.43 miles. Under 35 mph free flow conditions with no stops
for traffic signals, it would take about 45 seconds to traverse the segment.

Table C-6-10: Measures of Effectiveness from Existing Conditions Synchro Model

Total 1
Total A co NO.
Delay/ Stops/ o e R : x Arterial
Roadway | Approach |Peak Hour 4 Travel Speed | Emissions | Emissions
Vehicle Vehicle Time (hr) ) (ka) (ka) LOS
(sec/veh) = ! 2
AM. 22 0.43 103 15 9.27 1.80 D
Westbound
Trgat P.M. 23 0.43 91 13 8.07 1.57 b
Boulevard AM. 36 0.53 99 9 8.16 1.59 F
Eastbound
P.M. 32 0.55 95 10 8.18 1.59 E

Notes:  Total Delay/Vehicle (sec/veh) = The control delay plus the queue delay experienced per vehicle.
Travel Time (hr) = The total time taken for all vehicles to travel through the corridor.
CO Emissions (kg) = The amount of Carbon Monoxide emissions by all vehicles traveling along the corridor in a
period of one hour.
NOx Emissions (kg) = The amount of Nitrogen Monoxide emissions by all vehicles traveling along the corridor in a
period of one hour.
1Jnﬁwerage speed accounts for traffic signal delay at the study intersections and queuing delay.

Table C-6-11: Intersection Average Level of Service from Existing Conditions Synchro Model

Control
Intersection Peak Hour ontro LOS
Delay (s)
A.M. 55.7 E
Treat Boulevard and Main Street*
P.M. 42.9 D
Treat Boulevard and I-680 Northbound AM. 30.3 C
Ramps/Buskirk Avenue P.M. 17.5 B
AM. 46.8 D
Treat Boulevard and Oak Road
P.M. 19.3 B
AM. 37.6 D
Treat Boulevard and Jones Road*
P.M. 49.8 D

Notes: HCM 2010 analysis unless specified by *.
*HCM 2000 analysis due to HCM 2010 limitations.

LOS “D” is defined in the HCM as “approaching unstable/tolerable delay: drivers may have to
wait through more than one red signal. Queues may develop but dissipate rapidly”. With all
intersections modeled to be operating at LOS “D” or better (with the exception of Main Street,
which is “E” in the morning peak), there is some excess capacity before excessive delay
conditions would be expected to develop. However, the County has advised that with predicted
future volumes in mind, no reduction in the number of lanes will be considered in this corridor.

47 | Alta Planning + Design



Contra Costa Centre 1-680/Treat Boulevard Bicycle and Pedestrian Plan

Multi-Modal Level of Service Model

Multi-modal level of service (MMLOS) for Treat Boulevard in the current condition has been
calculated for motorized and non-motorized modes of traffic using ARTPLAN 2012, the arterial
street component of the LOSPLAN software suite. The underlying analysis methods are based
on HCM 2010 procedures, which are the first attempt to quantify the inter-relationship of
modes. These procedures are currently being revised to better account for a wider range of
user types and environments.

The HCM MMLOS methods are based on user perceptions of various conditions as assessed
through video labs. The model omits consideration of the variety in bicyclist types and impacts
of various crossing facilities. Bicycle LOS is gauged based on the average effective width of the
outside through lane, motorized vehicle volumes, motorized vehicle speeds, heavy vehicle
(truck) volumes, and pavement condition. Pedestrian LOS is gauged based on the existence of
a sidewalk, lateral separation of pedestrians from motorized vehicles, motorized vehicle
volumes, and motorized vehicle speeds. For all modes, a letter grade of “A” indicates superior
LOS. LOS results for autos are not comparable to LOS as calculated by other traffic analysis /
simulation methods.

A summary of the results is provided in Table C-6-12. It should be noted that it is not necessary
to have a dedicated bicycle facility for a roadway to be assigned a LOS grade, because a
bicyclist may ride anywhere except where explicitly prohibited. These grades do not
necessarily reflect what all people may consider acceptable, rather they are a relative grade
based on the method’s video lab participant perceptions of conditions. While a grade of “D”
may be acceptable to some confident bicyclists, it is not likely that most members of the
general public would consider sharing a traffic lane with motorists along Treat Boulevard.

In comparing the bicycle and pedestrian grades for various segments and peak periods, the
values are intuitive in that the segment between Main Street and Buskirk Avenue has fewer
provisions for these modes. The better bicycle grades for the eastbound direction during the
afternoon peak are due to the lower eastbound traffic volumes at that time of day.

Table C-6-12: Multi-Modal Level of Service - Base Condition

Segment Direction @ Peak Hour  Auto Bike Ped
Main Street to Buskirk Avenue EB PM D D D
WB AM D D
Buskirk Avenue to Oak Road EB PM D C C
WB AM D D C
Oak Road to Jones Road EB PM D C C
WB AM D D C
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Appendix E: Concept Plans and Features

The following pages of this appendix contain:

Table describing the principal features of each concept

Concept 1A, 1B, 2, and 3 sketch plans, visual simulations and cross sections
Concept 4 Preliminary CAD plans

Concept 4A and 1-680 Off-Ramp Alternatives 4B, 4C, 4D, and 4E

Concept 4A/Alternative 4C (Preferred Project)

Design Renderings (Preferred Project)
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Table B-6-13 Treat Boulevard Detailed Concept Descriptions

Concept 1A: Bike Lanes

Concept 1B: Buffered Bike
Lanes

Concept 2: Shared Use Path and
Buffered Bike Lanes

Concept 3: Shared Use Path,
Cycle Track and Southside

Concept 4: Shared Use Path and
Southside Sidewalk

Concept 4A: Enhanced Bike
Lanes and Shared Use Path

Main Street to Buskirk Avenue

Sidewalk

two-way shared-use path

foot two-way shared-use path
o0 Add 7-foot sidewalk on south side

two-way shared-use path
o0 Add 7-foot sidewalk on south side

Bicycle o Add 5-foot WB bike lane o Add WB buffered bike lane o Expand north side sidewalk to 12-foot | 0 Expand north side sidewalk to 12- | 0 Expand north side sidewalk to 12-foot | o0 Add 5 foot WB bike lane
o0 Add 7-foot EB bike lane o0 Add EB buffered bike lane two-way shared-use path foot two-way shared-use path two-way shared-use path 0 Add 5 foot EB buffered bike lane
o Add sharrows to EB outer lane with 2 foot striped buffer
Pedestrian o No change o No change o Expand north side sidewalk to 12-foot | 0o Expand north side sidewalk to 12- | o Expand north side sidewalk to 12-foot | o No changes

Automobile

o Narrow WB lanes (keep all
lanes)

o Narrow outer eastbound
lane (keep all lanes)
o Convert Walgreens

driveways into two 15-foot
one-way driveways

o Remove outside WB lane (two
WB lanes)

o Narrow outer EB lane (keep all
lanes)

o Convert Walgreens driveways
into two 15-foot one-way
driveways

o Narrow WB lanes (keep all lanes)
o Narrow outer EB lane (keep all lanes)

o Convert Walgreens driveways into
two 15-foot one-way driveways

o Narrow WB lanes (keep all lanes)

o Narrow outer EB lane (keep all
lanes)

o Convert Walgreens driveways into
two 15-foot one-way driveways

o Narrow WB lanes (keep all lanes)
o Narrow outer EB lane (keep all lanes)

o Convert Walgreens driveways into
two 15-foot one-way driveways

o Narrow all lanes

Buskirk Avenue to Oak Road

foot two-way shared-use path

10-foot two-way shared-use path

foot two-way shared-use path

Bicycle o Update pedestrian islands to | o Add WB buffered bike lane o0 Expand north side sidewalk to 8-10- 0 Expand north side sidewalk to 8- 0 Expand north side sidewalk to 8-10- o Add WB bike lane
meet ADA standards 0 Add EB buffered bike lane foot two-way shared-use path 10-foot two-way shared-use path foot two-way shared-use path o Add EB bike lane (buffered
o0 Add EB buffered bike lane 0 Add sharrows to EB outer lane beginning near BART overcrossing)
o Create protected intersection
separating bikes from turning
vehicles at Oak Road
Pedestrian o No change o No change o0 Expand north side sidewalk to 8-10- o0 Expand north side sidewalk to 8- 0 Expand north side sidewalk to 8-10- o Designate existing north side

sidewalk as shared path

o Update pedestrian islands to meet
ADA standards

Automobile

o No change

o Remove SB right channelized
right turn lane and convert to
buffered bike lane (Treat Blvd /
Oak Rd)

o Convert curbside travel lanes to
buffered bike lanes

o Remove SB right channelized right
turn lane convert WB outer lane to
two-way shared-use path from Oak
Road to BART overpass

o Remove EB outer travel lane and
convert to buffered bike lane

o Convert third WB travel lane to right-
turn pocket

o Remove SB channelized right turn

o Convert WB outer lane to two-
way shared-use path from Oak
Road to BART overpass

o Narrow EB outer lane to
accommodate expanded sidewalk

o Convert third WB travel lane to
right-turn pocket

o Remove northwest corner channelized
right turn lane

o Convert WB outer lane to two-way
shared-use path from Oak Road to
BART overpass

o Remove northeast corner channelized
right turn lane

o Remove SB right channelized right
turn lane convert WB outer lane to
two-way shared-use path from Oak
Road to BART overpass

Contra Costa County |
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Contra Costa Centre 1-680/Treat Boulevard Bicycle and Pedestrian Plan

Concept 4A: Enhanced Bike
Lanes and Shared Use Path

Concept 1A: Bike Lanes

Concept 1B: Buffered Bike Concept 2: Shared Use Path and
Lanes Buffered Bike Lanes

Concept 3: Shared Use Path,
Cycle Track and Southside
Sidewalk

Concept 4: Shared Use Path and
Southside Sidewalk

Oak Road to Jones Road

Bicycle o No change o Add WB buffered bike lane o Add WB buffered bike lane o0 Add WB cycle track (protected o Add WB sharrows o0 Add WB bike lane
0 Add EB buffered bike lane 0 Add EB buffered bike lane bike lane) 0 Add EB buffered bike lane
0 Add EB sharrows
Pedestrian o No change o No change o No change o No change o No change o No change

Automobile

o No change

o Convert WB right turn lane into
buffered bike lane

o Convert outer EB lane into
buffered bike lane

o Remove WB channelized right
turn at Treat Blvd / Jones Rd
intersection

o Convert WB right turn lane into
buffered bike lane

o Convert outer EB lane into buffered
bike lane

o Remove WB channelized right turn at
Treat Blvd / Jones Rd intersection

o Convert WB right turn lane into
cycle track

o Move parking to create “floating”

parking lane

o Remove WB channelized right
turn at Treat Blvd / Jones Rd
intersection

o No change

o Convert outer EB lane into buffered
bike lane

o Remove WB channelized right turn
at Treat Blvd / Jones Rd
intersection

| Alta Planning + Design
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Contra Costa Center 1-680/Treat Boulevard Bicycle and Pedestrian Plan

Concept 1A



JONES RD

High vi

Y|
crosswalks
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1
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Add 7’ bike lane intersection
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I o

Concept 1A Treat Blvd: Main to Buskirk
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Treat Boulevard - Concept 1A: Short Term Improvement Option




Contra Costa Center 1-680/Treat Boulevard Bicycle and Pedestrian Plan

Concept 1B



View west along Treat Blvd near Buskirk Ave

View west along Treat Blvd near Jones Rd

View west along Treat Blvd near the BART overpass

JONES RD

Green color
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/4

Add two stage turn
box
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2’ buffer
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Convert free
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Convert right turn lane
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Bike lane intersection
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Treat Boulevard - Concept 1B: Buffered Bike Lanes
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Contra Costa Center 1-680/Treat Boulevard Bicycle and Pedestrian Plan

Concept 2



View west along Treat Blvd near Jones Rd

View west along Treat Blvd near the BART overpass

View west along Treat Blvd near Buskirk Ave
I

JONES RD

Convert free right
turn lane to 7’ bike

Reconstruct both Buskirk
channelization islands to
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Add yield line and 5
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o
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Y
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Treat Boulevard - Concept 2: Shared Use Path and Buffered Bike Lanes
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Concept 3



View west along Treat Blvd near Jones Rd

View west along Treat Blvd near the BART overpass

View west along Treat Blvd near Buskirk Ave
N

JONES RD

Convert free
right turn lane
to bike lane

5’ cycle track with 3’
buffer, 10’ floating parking

Reconstruct both Buskirk|
channelization islands to
meet ADA standards

Add yield line and|/|Convert sidewalk to two-way
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High visibility Extend curb
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I
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Remove bulb outs to make
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I ﬂ\ bike lane entrance

I
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1

lllllllllB
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Concept 3 Treat Blvd: Oak to Jones

Treat Blvd: Main to Buskirk (remix)
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Treat Boulevard - Concept 3: Shared Use Path, Cycle Track and Sidewalk
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POTENTIAL VARIATIONS (REFER TO SECTION 7 OF THE PLAN):

MITIGATION 1:
e SIGNAL TIMING ADJUSTMENTS ONLY (NO GEOMETRIC CHANGES)

MITIGATION 2:
e 1 SOUTHBOUND LEFT TURN LANE
¢ 1 SOUTHBOUND THROUGH LANE
e 2 SOUTHBOUND RIGHT TURN LANES
¢ REMOVAL OF WEST CROSSWALK
e NO BIKE LANE POCKET

R CROSSWALK

MITIGATION 3:
e 1 SOUTHBOUND LEFT TURN LANE
e 2 SOUTHBOUND THROUGH LANES
e 1 SOUTHBOUND RIGHT TURN LANE
o RETAIN WEST CROSSWALK
¢ NO BIKE LANE POCKET
e SOUTHBOUND RIGHT / EASTBOUND LEFT OVERLAP
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Contra Costa Center 1-680/Treat Boulevard Bicycle and Pedestrian Plan

Contra Costa Centre I-680/Treat Boulevard Bicycle and Pedestrian Plan
|-680 Off-Ramp Alternatives
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Concept 4A/Alternative 4C (Preferred Project)
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Contra Costa Center 1-680/Treat Boulevard Bicycle and Pedestrian Plan

Design Renderings (Preferred Project)
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Treat Boulevard/Buskirk Ave Intersection Contra Costa Centre 1-680/Treat Boulevard
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Treat Boulevard/Buskirk Ave Intersection Contra Costa Centre 1-680/Treat Boulevard

(view looking north) Bicycle and Pedestrian Plan
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Treat Boulevard
(view looking east toward Oak Road Intersection)

Contra Costa Centre 1-680/Treat Boulevard
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Treat Boulevard/Oak Road Intersection Contra Costa Centre 1-680/Treat Boulevard

(view looking west) Bicycle and Pedestrian Plan
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Treat Boulevard/Oak Road Intersection Contra Costa Centre 1-680/Treat Boulevard

(view looking west) Bicycle and Pedestrian Plan
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Treat Boulevard/Jones Road Intersection
(view looking east)

Contra Costa Centre 1-680/Treat Boulevard
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(view looking east)
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Appendix F: Concept 4A/Alternative C Cost Estimate

NO. Description Quantity Unit Unit Cost Cost
1 Mobilization & Demobilization 1 LS $143,000 $143,000
2 Traffic Control 1 LS $85,000 $85,000
3 Water Pollution Control 1 LS $21,000 $21,000
4 Remove Concrete 11900 SF $10 $119,000
5 Remove Curb 1600 LF S20 $32,000
6 Remove Asphalt Concrete 23200 SF S6 $139,200
7  Remove Striping 1 LS $28,000 $28,000
8 Miscellaneous Demo 1 LS $15,000 $15,000
9  Adjust Utilities to Grade 45 LS $800 $36,000
10 Steel Railing Fence 900 LF $S90 $81,000
11 Drainage Inlet and Pipe Connection 8 EA $8,000 $64,000
12 Asphalt Concrete Pavement 5750 SF $12 $69,000
13 Concrete (Sidewalk, Median, Curb Ramp) 22400 SF S15 $336,000
14 Concrete Curb 1000 LF $25 $25,000
15 Curb and Gutter 1870 LF $55 $102,850
16 Retaining Wall 330 SF $S90 $29,700
17 Landscape and Irrigation 1 LS $10,000 $10,000
18 Green Pavement Marking 10760 SF $15 $161,400
19 Signage and Striping 1 LS $90,000 $90,000
20 Signal Improvements 1 LS $170,000 $170,000
Sub Total $1,757,150
Contingency (25%) $439,288
Design & Env. (15%) $263,573
TOTAL (In 2017 S) $2,460,010
ABBR. Unit

LF Linear Foot

LS Lump Sum

SF Square Foot



DATE: March 6, 2017

1970 Broadway, Suite 740

TO: Brett Hondorp, AICP, Alta Oakland, CA 94612
510.763.2061

FROM: David Mahama, PE, DKS www.dksassociates.com

CC: Tal Stainer, DKS

SUBJECT: Contra Costa County |-680 / Treat Blvd Bicycle and Pedestrian #14070-001

Plan — Feasibility Study and Evaluation Traffic Analysis of Revised
Concept 4

Introduction

With the goal of providing more livable communities, Contra Costa County Department of
Conservation and Development has decided to complete the 1-680/Treat Boulevard Bicycle
and Pedestrian Plan. To finish the bicycle and pedestrian transportation network, Contra
Costa County has targeted Treat Boulevard between Main Street and Jones Road to provide
safe and convenient access from the Iron Horse Trail to businesses and restaurants on Main
Street, focusing especially on the [-680 interchange. The Transportation for Livable
Communities (TLC) program is the funding source for this project, which is managed by the
Contra Costa Transportation Authority (CCTA).

This project includes the following intersections:
e Treat Boulevard/Geary Road and Main Street
e Treat Boulevard and Buskirk Avenue/I-680 northbound ramps
e Treat Boulevard and Oak Road
e Treat Boulevard and Jones Road/Iron Horse Trail

The field observations on this corridor indicate that there are high vehicle turning volumes
that conflict with pedestrians, high weaving volumes that create a challenging environment
for cyclists, and that the current infrastructure could be improved to better serve pedestrians
and cyclists.

The performance of the four study intersections was evaluated for AM and PM peak periods
for the current year (2014) traffic conditions and future year (2040) traffic conditions. Four
initial study concept (Concept 1B, Concept 2, Concept 3, and Concept 4) geometric
improvements as well as traffic signal timing improvements were evaluated to determine the
performance of the network. Once the initial alternatives were evaluated by the
stakeholders, a final concept (Revised Concept 4) was developed.

This report presents a traffic impact evaluation for the Revised Concept 4 pedestrian and
bicycle related improvements to the transportation environment along Treat Boulevard.
This final design is a modified version of Concept 4 and can be found in Appendix A. This
revision includes the elimination of the free southbound right turn lane at the Treat



D KS Experts Connecting Communities

Boulevard/Oak Road intersection, which is expected to eliminate traffic weaving along the
segment of Treat Boulevard between Oak Road and Buskirk Avenue in the westbound
direction.

Current Year Analysis (2014)

For the current year (2014 volumes), overall network performance is not largely impacted as
compared to the existing condition for the revised concept. Individual intersection level of
service (LOS) was analyzed to assess the potential impacts of the revised concept. A queuing
analysis was also included for traffic movements of concern and Table 1 presents the results
of the analysis. As shown in Table 1, intersection delay is high in general under existing
conditions. LOS generally remains the same, except at Oak Road, which deteriorates. The
biggest impact occurs at the Treat Boulevard/Oak Road intersection in the P.M. This is due to
the reconfiguration of the southbound movement - the free right is removed as well as one of
the through lanes.

The queuing analysis shows little to no impact at the Treat Boulevard/Main Street
intersection. At the Treat Boulevard/Oak Road intersection, southbound through queues are
expected to increase in the A.M. and in the P.M. This is due to the reconfiguration of the
southbound approach. It should be noted that the southbound right turning vehicles are
expected to experience shorter queue lengths. This is due to the additional right turn lane.
Furthermore, queuing is expected to increase for the westbound right turn at the Treat
Boulevard/I-680 ramps/Buskirk Avenue intersection during the P.M. peak hour.

For the proposed alternatives the signal timing parameters were optimized to benefit the
overall performance of the Treat Boulevard corridor in the westbound and eastbound
directions. Optimization of the corridor is expected to result in improved performance of the
Treat Boulevard/Jones Road intersection but decreased efficiency of the Treat
Boulevard/Oak Road intersection.

Lastly, an alternate variation of the Revised Concept 4 was assessed. The variation includes
the removal of one eastbound lane between the Treat Boulevard/I-680 ramps/Buskirk
Avenue and Treat Boulevard/Oak Road intersections and modifying the two intersections
described as follows: 1) Eliminate the northbound free right-turn at the Treat Boulevard/I-
680 ramps/Buskirk Avenue intersection. 2) Remove the eastbound right turn lane at the
Treat Boulevard/Oak Road intersection, which will result in converting the curbside through
lane to a shared through-right lane. The traffic analysis results of this alternative are
shown in Table 1. Because the Treat Boulevard/I-680 ramps/Buskirk Avenue intersection is
expected to operate unacceptably in the A.M., the alternative was excluded from future
considerations. Furthermore, the expected queues for the northbound right turning vehicles
was shown to extend back on the ramp all the way to NB [-680 in the A.M. and extend almost
all the way to the freeway in the P.M.

Contra Costa County I-680/Treat Boulevard Bicycle 2 February 10, 2017
and Pedestrian Plan —Feasibility Study and Evaluation
Traffic Analysis of Revised Concept 4



Table 1: Intersection LOS Comparison for Current Year (2014)

Existing Revised Concept 4 Revised Concept 4 - Alternative
Peak
Intersection Queue |Control Queue Queue
Hour | ctay (195 interest. |Length| Delay | 1os | TIRRCE wengun | p oS os BCR | sengen
| (5) (o (v
WBLT 356 WBLT 378
AM.| 557 E 53.1 D
Treat Boulevard and WBRT 0 WBRT 0 .
. « Not Applicable
Main Street WBLT 174 WBLT 160
PM.| 429 D 429 D
WBRT 890 WBRT 0
WBRT 126 WBRT 130 WBRT 640
Treat Boulevard and I- | AM-| 30.3 C NERT 0 34.7 C NERT 0 1129 | F NERT 146
680 Northbound
Ramps/Buskirk Avenue e | 175 B WBRT 169 105 B WBRT 638 621 . WBRT 638
NBRT 0 NBRT 0 NBRT 1308
SBRT 140 SBRT 68 SBRT 69
AM.| 468 D 49.2 D 49.7 D
Road SBRT 382 SBRT 161 SBRT 163
PM.| 193 B 36.8 D 41.6 D
SBTH 127 SBTH 323 SBTH 323
Treat Boulevardand |AM-| 376 | D | Nomovement of 32.8 . .
* : No movement of interest Not Applicable
Jones Road P.M. 498 D interest 48.3 D

Notes:

HCM 2010 analysis unless specified by *.

*HCM 2000 analysis due to HCM 2010 limitations.
Queue Length = 95th Percentile Queue Length
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Future Year Analysis (2040)

Individual intersection delay and LOS were analyzed to assess the potential impacts of the
revised concept for the future year (2040). A queuing analysis was also completed for
movements of concern. Table 2, on the next page, presents the findings for this analysis. As
shown, intersection delay is high in general for the future year.

In general, the removal of the free right turn (revised concept 4) has a negative impact on
delay and queuing at Oak Road during the morning and evening peak periods. Since the
improvement involves the removal of the SB free right turn as well as a removal of one of the
through lanes, SB through movements are subject to much queueing, especially in the A.M.

For the future year alternatives, the signal timings were optimized to benefit the overall
performance of the Treat Boulevard corridor in the westbound and eastbound directions.
This optimization results in higher delays for side street and left turn movements, as
indicated by the high delay at Treat Boulevard/Jones Road during the p.m. peak hour.
Although performance degrades slightly with the free right turn removal at Oak Road, the
high weaving volumes observed between Oak Road and the [-680 ramps are mitigated.
Removing the inefficient and unsafe weaving behavior on this segment reduces the potential
negative impact of the improvements at the corridor level.

Contra Costa County I-680/Treat Boulevard Bicycle 1 February 10, 2017
and Pedestrian Plan —Feasibility Study and Evaluation
Traffic Analysis of Revised Concept 4
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Table 2: Intersection LOS Comparison for Future Year (2040)

Revised Concept 4
Intersection Peak Hour Control - Movmt. of Queue
Delay (s) Interest | Length (ft)
WBLT 410
AM. 60.1 E
WBRT 0
Treat Boulevard and Main Street*
WBLT 410
P.M. 60.0 E
WBRT 0
WBRT 131
AM. 36.5 D
Treat Boulevard and I-680 NBRT 0
Northbound Ramps/Buskirk Avenue WBRT 193
P.M. 26.1 C
NBRT 0
SBRT 82
AM. 53.8 D
SBTH 706
Treat Boulevard and Oak Road
SBRT 189
P.M. 42.7 D
SBTH 557
AM. 59.7
Treat Boulevard and Jones Road* No movement of interest
P.M. 143.9
Notes: HCM 2010 analysis unless specified by *.
*HCM 2000 analysis due to HCM 2010 limitations.
Queue Length = 95th Percentile Queue Length
Conclusion

Implementation of Revised Concept 4 is expected to result in some increased delay and
queuing for motorists at specific intersections on Treat Boulevard. The alternative concept
has been shown to be ineffective as it leads to unacceptable LOS levels even with 2014
volume levels. Therefore, these were not considered in future analysis. The reconfiguration
of the southbound approach at the Treat Boulevard/Oak Road intersection is expected to
result in increased delay and queuing. This is to be expected as one of the southbound
through lanes is removed, the free southbound right turn is removed and replaced with two
southbound right turn lanes. As a result, the southbound through queue is expected to
increase and vehicles in this movement experience higher delays. It should be noted that the
removal of free right-turn is expected to achieve the goal of eliminating the potentially
dangerous weaving along Treat Boulevard between Oak Road and Buskirk. Furthermore, the
queues for the southbound right turning vehicles are expected to decrease. When compared
to the benefits for other transportation modes, the increased delay for motorists is relatively
small.

Contra Costa County I-680/Treat Boulevard Bicycle 2
and Pedestrian Plan —Feasibility Study and Evaluation
Traffic Analysis of Revised Concept 4

February 10, 2017



D KS Experts Connecting Communities

STUDY PARTICIPANTS

Client
Jamar Stamps

Technical Advisory Committee

Jeremy Lochiro
Angela Villar
Coire Reilly

Anh Phan Nguyen
Denise Seib
Laura Case

John Vallor

Brad Beck

Alta Planning + Design

Brett Hondorp
John Lieswyn, PTP, MET
Alexandra Sweet

DKS

Peter Coffey, P.E.
David Mahama, P.E.
Tal Sztainer, E.I.T

Others

IDAX
Quality Counts, LLC

Planner, Contra Costa County Department of
Conservation and Development

City of Walnut Creek

Engineer, Contra Costa County Public Works
Contra Costa County Health Services Department
Caltrans

Contra Costa Centre Association

Contra Costa County Board of Supervisors Office
Contra Costa County MAC

Contra Costa County Transportation Authority

Principal-In-Charge
Consultant Team Project Manager, Alta Planning
Planner, Alta Planning

Principal-In-Charge
Project Manager
Associate Transportation Engineer

Data Collection
Data Collection

Contra Costa County I-680/Treat Boulevard Bicycle 3

and Pedestrian Plan —Feasibility Study and Evaluation

Traffic Analysis of Revised Concept 4

February 10, 2017



Appendix A - Revised Concept 4 Plans
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Appendix B - Current Year Synchro Reports



HCM Signalized Intersection Capacity Analysis

1: N. Main St. & Treat Blvd 7/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I T » i N M ol b T » i
Volume (vph) 27 646 149 514 290 792 56 103 328 532 885 129
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 10 12 16 12 12 16 11 11 11
Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
Lane Util. Factor 100 095 097 09 100 100 09 100 097 09 1.00
Frpb, ped/bikes 100 1.00 100 100 098 100 100 098 100 100 0098
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 1.00
Frt 1.00 097 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (prot) 1678 3332 3236 3505 1776 1736 3539 1729 3286 3421 1494
FIt Permitted 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (perm) 1678 3332 3236 3505 1776 1736 3539 1729 3286 3421 1494
Peak-hour factor, PHF 079 079 079 09 09 09 09 09 09 091 091 091
Adj. Flow (vph) 34 818 189 535 302 825 59 108 345 585 973 142
RTOR Reduction (vph) 0 14 0 0 0 0 0 0 243 0 0 71
Lane Group Flow (vph) 34 993 0 535 302 825 59 108 102 585 973 71
Confl. Peds. (#/hr) 27 5 5 27 8 4 4 8
Confl. Bikes (#/hr) 2 1 1
Heavy Vehicles (%) 4% 1% 3% 1% 3% 1% 4% 2% 4% 3% 2% 2%
Turn Type Prot NA Prot NA  Free Prot NA  Perm Prot NA  Perm
Protected Phases 7 4 3 8 5 2 19 6
Permitted Phases Free 2 6
Actuated Green, G (s) 53 417 249 613 1400 64 276 276 238 490 49.0
Effective Green, g (s) 53 417 249 613 1400 64 276 276 238 490 490
Actuated g/C Ratio 0.04 030 018 044 100 005 020 020 017 035 035
Clearance Time () 4.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 4.0 6.0 3.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 63 992 575 1534 1776 79 697 340 558 1197 522
v/s Ratio Prot 0.02 ¢0.30 c0.17  0.09 003 003 c0.18 c0.28
v/s Ratio Perm 0.46 0.06 0.05
v/c Ratio 054  1.00 093 020 046 075 015 030 105 081 014
Uniform Delay, d1 66.2 491 56.7  24.2 00 660 465 479 581 413 311
Progression Factor 100 1.00 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 44 288 22.1 0.2 09 314 0.5 22 514 6.1 0.5
Delay (s) 705 780 788 244 09 974 470 502 1095 474 316
Level of Service E E E C A F D D F D C
Approach Delay (s) 71.7 30.2 55.0 67.5
Approach LOS E C D E
Intersection Summary
HCM 2000 Control Delay 55.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 140.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 92.8% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
Existing 7:30 am 5/12/2014 Base Synchro 8 Report
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HCM 2010 Signalized Intersection Summary

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 7/30/2014
A ey v ANt 2 M4

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

Lane Configurations LL I 44 ul LI ul

Volume (veh/h) 389 975 0 0 1402 516 143 474 913 0 0 0

Number 5 2 12 1 6 16 3 8 18

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00

Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 1.00

Adj Sat Flow, veh/h/In 1845 1918 0 0 1881 1918 1759 1881 1937

Adj Flow Rate, veh/h 452 1134 0 0 1508 0 164 545 0

Adj No. of Lanes 2 2 0 0 3 1 1 2 1

Peak Hour Factor 086 086 08 093 093 093 087 087 0.87

Percent Heavy Veh, % 3 3 0 0 1 3 8 1 2

Cap, veh/h 503 2798 0 0 3049 968 287 613 282

Arrive On Green 015 077 000 000 059 000 017 017 0.0

Sat Flow, veh/h 3408 3741 0 0 5305 1631 1675 3574 1647

Grp Volume(v), veh/h 452 1134 0 0 1508 0 164 545 0

Grp Sat Flow(s),veh/h/In 1704 1823 0 0 1712 1631 1675 1787 1647

Q Serve(g_s), s 197 159 0.0 00 255 00 136 225 0.0

Cycle Q Clear(g_c), s 197 159 0.0 00 255 00 136 225 0.0

Prop In Lane 1.00 0.00  0.00 100 1.00 1.00

Lane Grp Cap(c), veh/h 503 2798 0 0 3049 968 287 613 282

VIC Ratio(X) 090 041 000 000 049 000 057 089 0.0

Avail Cap(c_a), veh/h 654 2798 0 0 3049 968 386 823 379

HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 1.00

Upstream Filter(l) 100 100 0.00 000 064 000 1.00 100 0.0

Uniform Delay (d), s/iveh 63.3 5.9 0.0 00 177 00 575 612 0.0

Incr Delay (d2), siveh 11.1 0.4 0.0 0.0 0.4 0.0 0.7 7.7 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 10.1 8.0 0.0 00 121 0.0 6.3 118 0.0

LnGrp Delay(d),s/veh 74.4 6.4 0.0 00 180 00 582 689 0.0

LnGrp LOS E A B E E

Approach Vol, veh/h 1586 1508 709

Approach Delay, s/veh 25.7 18.0 66.4

Approach LOS C B E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 5 6 8

Phs Duration (G+Y+Rc), s 121.0 263 947 30.1

Change Period (Y+Rc), s 5.0 4.0 5.0 4.2

Max Green Setting (Gmax), 116.0 290 830 34.8

Max Q Clear Time (g_c+l1), s 17.9 217 215 245

Green Ext Time (p_c), s 91.6 06 533 1.0

Intersection Summary

HCM 2010 Ctrl Delay 30.3

HCM 2010 LOS C

Existing 7:30 am 5/12/2014 Base Synchro 8 Report
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HCM 2010 Signalized Intersection Summary

3: Oak Rd/Oak Rd. & Treat Blvd 7/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 1] " M4 ol T » i"r N M ol
Volume (veh/h) 173 1446 269 430 1500 46 211 251 31 108 433 207
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 098  1.00 100 1.00 0.88  1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1863 1866 1900 1900 1881 1900 1881 1881 1792 1827 1863 1918
Adj Flow Rate, veh/h 197 1643 306 489 1705 0 245 292 36 127 509 0
Adj No. of Lanes 2 4 0 2 3 1 2 2 1 1 2 1
Peak Hour Factor 088 088 08 08 088 08 08 08 08 08 08 085
Percent Heavy Veh, % 2 2 2 0 1 4 1 1 6 4 2 3
Cap, veh/h 244 2133 397 542 2437 766 294 867 327 148 861 397
Arrive On Green 007 039 039 015 047 000 008 024 024 009 024 0.0
Sat Flow, veh/h 3442 5456 1016 3510 5136 1615 3476 3574 1348 1740 3539 1631
Grp Volume(v), veh/h 197 1449 500 489 1705 0 245 292 36 127 509 0
Grp Sat Flow(s),veh/h/In 1721 1604 1659 1755 1712 1615 1738 1787 1348 1740 1770 1631
Q Serve(g_s), s 84 393 393 205 391 00 104 101 31 108 190 0.0
Cycle Q Clear(g_c), s 84 393 393 205 391 00 104 101 31 108 190 0.0
Prop In Lane 1.00 061  1.00 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 244 1882 649 542 2437 766 294 867 327 148 861 397
VIC Ratio(X) 081 077 077 09 070 000 083 034 011 08 059 0.0
Avail Cap(c_a), veh/h 299 1882 649 680 2437 766 441 955 360 198 899 414
HCM Platoon Ratio 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 084 084 084 056 056 000 100 100 100 1.00 100 0.0
Uniform Delay (d), s/iveh 685 397 397 622 309 00 675 468 441 675 50.0 0.0
Incr Delay (d2), siveh 10.9 2.6 7.3 7.1 1.0 0.0 5.2 0.1 01 190 2.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 44 179 194 105 187 0.0 5.2 5.0 12 6.0 9.6 0.0
LnGrp Delay(d),s/veh 794 424 470 693 319 00 727 468 442 865 525 0.0
LnGrp LOS E D D E € E D D F D
Approach Vol, veh/h 2146 2194 573 636
Approach Delay, s/veh 46.8 40.2 57.7 59.3
Approach LOS D D E E
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 2711 749 166 414 146 874 168 413
Change Period (Y+Rc), s 4.0 6.0 4.0 5.0 4.0 6.0 4.0 5.0
Max Green Setting (Gmax),s 29.0 550 190 380 130 71.0 17.0 400
Max Q Clear Time (g_c+l1),s 225 413 124 210 104 411 128 121
Green Ext Time (p_c), s 06 137 0.3 7.5 02 298 0.1 9.7
Intersection Summary
HCM 2010 Ctrl Delay 46.8
HCM 2010 LOS D
Existing 7:30 am 5/12/2014 Base Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

4: Jones Rd. & Treat Blvd 7/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i b I e 3 i " bk " 4 ol
Volume (vph) 64 1380 141 240 1985 593 44 43 106 234 78 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 11 12 12 11 12 12 11 11 10
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 097 0.86 100 091 1.00 100 1.00 095 095 1.00
Frpb, ped/bikes 1.00 0.99 100 100 097 100 098 100 100 0.96
Flpb, ped/bikes 100 1.00 100 100 1.00 100 1.00 100 100 1.00
Frt 100 099 100 100 0.8 100 0.89 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 098 1.00
Satd. Flow (prot) 3224 6278 1745 5136 1544 1745 1638 1641 1693 1450
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 098 1.00
Satd. Flow (perm) 3224 6278 1745 5136 1544 1745 1638 1641 1693 1450
Peak-hour factor, PHF 083 083 083 08 084 084 083 083 08 084 084 084
Adj. Flow (vph) 77 1663 170 286 2363 706 53 52 128 279 93 45
RTOR Reduction (vph) 0 8 0 0 0 135 0 64 0 0 0 39
Lane Group Flow (vph) 77 1825 0 286 2363 571 53 116 0 184 188 6
Confl. Peds. (#/hr) 10 18 18 10 20 13 13 20
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 5% 2% 1% 0% 1% 1% 0% 5% 0% 1% 0% 0%
Turn Type Prot NA Prot NA  Perm  Split NA Split NA  Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 4
Actuated Green, G (s) 83 671 348 936 936 156 156 225 225 225
Effective Green, g () 83 671 348 936 936 156 156 225 225 225
Actuated g/C Ratio 005 042 022 058 058 010 0.0 014 014 014
Clearance Time () 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 2.0 6.0 6.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 167 2632 379 3004 903 170 159 230 238 203
v/s Ratio Prot 002 0.29 c0.16 c0.46 0.03 ¢0.07 c0.11 011
v/s Ratio Perm 0.37 0.00
vic Ratio 046  0.69 075 079 063 031 073 080 0.79 0.03
Uniform Delay, d1 737 380 586 255 219 672 701 66.6 665  59.3
Progression Factor 0.89 0.88 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.0 7.4 2.2 34 04 132 169 148 0.0
Delay (s) 66.1 345 66.0 277 252 676 833 834 812 594
Level of Service E C E C C E F F F E
Approach Delay (s) 35.8 304 79.8 79.8
Approach LOS D C E E
Intersection Summary
HCM 2000 Control Delay 37.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 160.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
Existing 7:30 am 5/12/2014 Base Synchro 8 Report
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Queues

AM Base 2014

1: N. Main St. & Treat Blvd 6/15/2015
S T2 S N B S

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 34 1007 535 302 825 59 108 345 585 973 142
vic Ratio 039 1.04 093 020 046 062 014 057 109 077 023
Control Delay 760 870 804 257 09 917 452 119 1004 450 101
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 760 870 804 257 09 917 452 119 1004 450 101
Queue Length 50th (ft) 31 ~514 250 92 0 53 42 31 ~208 422 20
Queue Length 95th (ft) 59 #512  #356 131 0 #116 70 127 #295 510 69
Internal Link Dist (ft) 1359 306 1086 1080
Turn Bay Length (ft) 68 243 225 102 196 90
Base Capacity (vph) 179 968 577 1535 1776 99 758 608 539 1256 617
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 019 104 093 020 046 060 014 057 109 077 023
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.

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

Queue shown is maximum after two cycles.
Existing 7:30 am 5/12/2014 Base Synchro 8 Report
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Queues

AM Base 2014

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 6/15/2015
O S S N N

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 452 1134 1508 555 164 545 1049

v/c Ratio 0.85 0.40 0.51 0.61 0.56 0.84 0.65

Control Delay 81.0 7.4 10.4 115 66.6 75.3 2.0

Queue Delay 0.0 0.5 0.1 0.3 0.0 0.0 0.0

Total Delay 81.0 7.9 10.5 11.8 66.6 75.3 2.0

Queue Length 50th (ft) 239 195 111 95 158 292 0

Queue Length 95th (ft) 281 246 130 126 222 334 0

Internal Link Dist (ft) 258 655 1047

Turn Bay Length (ft) 220 267 437

Base Capacity (vph) 616 2845 2976 910 351 777 1616

Starvation Cap Reductn 0 1132 424 68 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.73 0.66 0.59 0.66 0.47 0.70 0.65

Intersection Summary

Existing 7:30 am 5/12/2014 Base Synchro 8 Report

Page 2



Queues AM Base 2014

3: Oak Rd/Oak Rd. & Treat Blvd 6/15/2015
S T2 S N B S

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 197 1949 489 1705 52 245 292 36 127 509 244
vic Ratio 072 082 08 074 007 074 034 009 080 060 046
Control Delay 89.3 440 880 131 05 841 512 05 1043 576 206
Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.3 440 880 133 05 841 512 05 1043 576 206
Queue Length 50th (ft) 93 531 225 506 3 130 135 0 131 252 70
Queue Length 95th (ft) 140 586 287 62 m0 168 170 0 #2203 295 140
Internal Link Dist (ft) 655 700 1075 548

Turn Bay Length (ft) 164 235 264 202 125
Base Capacity (vph) 285 2389 613 2303 756 397 893 410 178 845 526
Starvation Cap Reductn 0 0 0 94 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 069 082 08 077 007 062 033 009 071 060 046

Intersection Summary

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

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

Existing 7:30 am 5/12/2014 Base Synchro 8 Report
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Queues

AM Base 2014

4: Jones Rd. & Treat Blvd 6/15/2015
P . Y N S A

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 77 1833 286 2363 706 53 180 184 188 45

vic Ratio 046 069 075 079 068 031 08L 080 079 015

Control Delay 711 361 718 299 173 697 677 900 883 11

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 711 361 718 299 173 697 677 900 883 11

Queue Length 50th (ft) 43 233 284 670 268 53 115 198 203 0

Queue Length 95th (ft) m55 345 352 847 459 87 172 257 261 0

Internal Link Dist (ft) 700 1282 449 751

Turn Bay Length (ft) 341 175 295 228

Base Capacity (vph) 178 2640 379 3005 1038 381 413 369 380 410

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 043 069 075 079 068 014 044 050 049 011

Intersection Summary

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

Existing 7:30 am 5/12/2014 Base Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

1: N. Main St. & Treat Blvd 7/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I T ol N M ol T » i
Volume (vph) 74 481 89 234 370 944 153 429 465 684 330 226
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 10 12 16 12 12 16 11 11 11
Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
Lane Util. Factor 100 095 097 09 100 100 09 100 097 09 1.00
Frpb, ped/bikes 100 1.00 100 100 098 100 100 098 100 100 0096
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 1.00
Frt 100 0098 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (prot) 1745 3335 3204 3574 1787 1805 3610 1761 3351 3490 1505
FIt Permitted 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (perm) 1745 3335 3204 3574 1787 1805 3610 1761 3351 3490 1505
Peak-hour factor, PHF 094 094 094 08 08 08 087 087 087 093 093 093
Adj. Flow (vph) 79 512 95 275 435 1111 176 493 534 735 355 243
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 244 0 0 130
Lane Group Flow (vph) 79 596 0 275 435 1111 176 493 290 735 355 113
Confl. Peds. (#/hr) 36 7 7 36 17 4 4 17
Confl. Bikes (#/hr) 4 1 1
Heavy Vehicles (%) 0% 2% 1% 2% 1% 0% 0% 0% 2% 1% 0% 0%
Turn Type Prot NA Prot NA  Free Prot NA  Perm Prot NA  Perm
Protected Phases 7 4 3 8 5 2 19 6
Permitted Phases Free 2 6
Actuated Green, G (s) 10.7 331 182 406 1400 186 279 279 388 521 521
Effective Green, g (s) 10.7 331 182 406 1400 186 279 279 388 521 521
Actuated g/C Ratio 008 024 013 029 100 013 020 020 028 037 037
Clearance Time () 4.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 4.0 6.0 3.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 133 788 416 1036 1787 239 719 350 928 1298 560
v/s Ratio Prot 0.05 ¢0.18 009 012 010 014 c0.22 0.10
v/s Ratio Perm c0.62 c0.16 0.08
v/c Ratio 059 0.76 066 042 062 074 069 083 079 027 020
Uniform Delay, d1 625 497 580 402 00 583 520 537 469 307 2938
Progression Factor 100 1.00 13 09 100 100 100 100 100 100 1.00
Incremental Delay, d2 4.7 55 3.9 0.7 15 112 53 197 4.7 0.5 0.8
Delay (s) 672 551 837 389 15 695 572 735 515 312 306
Level of Service E E F D A E E E D C C
Approach Delay (s) 56.5 22.8 66.2 42.3
Approach LOS E C E D
Intersection Summary
HCM 2000 Control Delay 42.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 84.4% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
Existing 4:30 pm 5/12/2014 Base Synchro 8 Report
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HCM 2010 Signalized Intersection Summary

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 7/30/2014
A ey v ANt 2 M4

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

Lane Configurations LL I 44 ul LI ul

Volume (veh/h) 508 1045 0 0 1414 632 160 274 854 0 0 0

Number 5 2 12 1 6 16 3 8 18

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00

Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 1.00

Adj Sat Flow, veh/h/In 1845 1956 0 0 1881 1956 1881 1881 1956

Adj Flow Rate, veh/h 540 1112 0 0 1488 0 167 285 0

Adj No. of Lanes 2 2 0 0 3 1 1 2 1

Peak Hour Factor 094 094 094 095 09 09 09 096 0.96

Percent Heavy Veh, % 3 1 0 0 1 1 1 1 1

Cap, veh/h 594 2998 0 0 3074 995 208 416 193

Arrive On Green 017 081 000 000 100 000 012 012 0.0

Sat Flow, veh/h 3408 3815 0 0 5305 1663 1792 3574 1663

Grp Volume(v), veh/h 540 1112 0 0 1488 0 167 285 0

Grp Sat Flow(s),veh/h/In 1704 1859 0 0 1712 1663 1792 1787 1663

Q Serve(g_s), s 18.5 9.8 0.0 0.0 0.0 00 108 9.1 0.0

Cycle Q Clear(g_c), s 18.5 9.8 0.0 0.0 0.0 00 108 9.1 0.0

Prop In Lane 1.00 0.00  0.00 100 1.00 1.00

Lane Grp Cap(c), veh/h 594 2998 0 0 3074 995 208 416 193

VIC Ratio(X) 091 037 000 000 048 000 08 069 0.0

Avail Cap(c_a), veh/h 630 2998 0 0 3074 995 524 1045 486

HCM Platoon Ratio 100 100 1.00 100 200 200 1.00 100 1.00

Upstream Filter(l) 100 100 000 000 058 000 1.00 100 0.0

Uniform Delay (d), s/iveh 48.2 3.2 0.0 0.0 0.0 00 513 505 0.0

Incr Delay (d2), siveh 16.1 0.4 0.0 0.0 0.3 0.0 2.7 0.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 10.0 5.1 0.0 0.0 0.1 0.0 5.5 4.6 0.0

LnGrp Delay(d),s/veh 64.3 35 0.0 0.0 0.3 00 540 513 0.0

LnGrp LOS E A A D D

Approach Vol, veh/h 1652 1488 452

Approach Delay, s/veh 234 0.3 52.3

Approach LOS C A D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 5 6 8

Phs Duration (G+Y+Rc), s 122.0 247  97.2 18.0

Change Period (Y+Rc), s 5.0 4.0 5.0 4.2

Max Green Setting (Gmax), 96.0 220 700 34.8

Max Q Clear Time (g_c+l1), s 11.8 20.5 2.0 12.8

Green Ext Time (p_c), s 78.8 02 644 0.7

Intersection Summary

HCM 2010 Ctrl Delay 17.5

HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary

3: Oak Rd/Oak Rd. & Treat Blvd 7/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i 4 ol b T » ol N M ol
Volume (veh/h) 145 1620 134 152 1394 70 239 425 163 120 226 413
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 097  1.00 100 1.00 093  1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1863 1883 1900 1881 1881 1976 1900 1863 1881 1845 1827 1937
Adj Flow Rate, veh/h 161 1800 149 157 1437 0 260 462 177 138 260 0
Adj No. of Lanes 2 4 0 2 3 1 2 2 1 1 2 1
Peak Hour Factor 090 090 09 097 097 097 092 092 092 087 087 0.87
Percent Heavy Veh, % 2 1 1 1 1 0 0 2 1 3 4 2
Cap, veh/h 217 2622 217 213 2189 716 326 887 374 166 876 416
Arrive On Green 013 08 08 012 08 000 009 025 025 009 025 0.0
Sat Flow, veh/h 3442 6125 507 3476 5136 1680 3510 3539 1491 1757 3471 1647
Grp Volume(v), veh/h 161 1427 522 157 1437 0 260 462 177 138 260 0
Grp Sat Flow(s),veh/h/In 1721 1619 1774 1738 1712 1680 1755 1770 1491 1757 1736 1647
Q Serve(g_s), s 52 118 118 50 108 0.0 83 129 116 8.9 7.0 0.0
Cycle Q Clear(g_c), s 52 118 118 50 108 0.0 83 129 116 8.9 7.0 0.0
Prop In Lane 1.00 029  1.00 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 217 2080 760 213 2189 716 326 887 374 166 876 416
VIC Ratio(X) 074 069 069 074 066 000 08 052 047 083 030 0.0
Avail Cap(c_a), veh/h 299 2080 760 302 2189 716 611 1108 467 397 1268 602
HCM Platoon Ratio 200 200 200 200 200 200 100 100 100 1.00 100 1.00
Upstream Filter(l) 090 090 09 060 060 000 100 100 100 1.00 100 0.0
Uniform Delay (d), s/iveh 49.3 5.6 56  49.6 5.7 00 511 371 366 511 347 0.0
Incr Delay (d2), siveh 5.6 1.7 45 16 0.9 0.0 1.7 0.2 0.3 4.0 0.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 2.6 5.2 6.3 24 4.8 0.0 4.1 6.3 4.8 45 34 0.0
LnGrp Delay(d),s/veh 54.9 73 101 512 6.6 00 528 373 370 552 354 0.0
LnGrp LOS D A B D A D D D E D
Approach Vol, veh/h 2110 1594 899 398
Approach Delay, s/veh 11.6 11.0 41.7 42.3
Approach LOS B B D D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 552 147 340 113 550 149 338
Change Period (Y+Rc), s 4.0 6.0 4.0 5.0 4.0 6.0 4.0 5.0
Max Green Setting (Gmax),s 10.0 49.0 200 420 100 490 260 36.0
Max Q Clear Time (g_c+l1),s 7.0 138 103 9.0 72 128 109 149
Green Ext Time (p_c), s 01 350 0.3 6.7 01 360 0.1 5.9
Intersection Summary
HCM 2010 Ctrl Delay 19.3
HCM 2010 LOS B
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HCM Signalized Intersection Capacity Analysis

4: Jones Rd. & Treat Blvd 7/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations " i I s i"r "k " 4 ol
Volume (vph) 47 1774 82 122 1476 269 112 28 369 299 46 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 11 12 12 11 12 12 11 11 10
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 097 0.86 100 091 1.00 100 1.00 095 095 1.00
Frpb, ped/bikes 100 1.00 100 100 09 100 097 100 100 097
Flpb, ped/bikes 100 1.00 100 100 1.00 100 1.00 100 100 1.00
Frt 100 099 100 100 08 100 0.86 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 096 1.00
Satd. Flow (prot) 3385 6407 1728 5136 1500 1745 1581 1641 1671 1457
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 096 1.00
Satd. Flow (perm) 3385 6407 1728 5136 1500 1745 1581 1641 1671 1457
Peak-hour factor, PHF 089 089 08 092 092 092 08 08 08 059 059 059
Adj. Flow (vph) 53 1993 92 133 1604 292 132 33 434 507 78 105
RTOR Reduction (vph) 0 4 0 0 0 120 0 142 0 0 0 83
Lane Group Flow (vph) 53 2081 0 133 1604 172 132 325 0 289 296 22
Confl. Peds. (#/hr) 13 23 23 13 19 17 17 19
Confl. Bikes (#/hr) 13 1
Heavy Vehicles (%) 0% 1% 0% 1% 1% 3% 0% 4% 0% 1% 0% 0%
Turn Type Prot NA Prot NA  Perm  Split NA Split NA  Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 4
Actuated Green, G (s) 5.7 457 136 536 536 314 314 293 293 293
Effective Green, g () 5.7 457 136 536 536 314 314 293 293 293
Actuated g/C Ratio 004 033 010 038 038 022 0.22 021 021 021
Clearance Time () 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 2.0 6.0 6.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 137 2091 167 1966 574 391 354 343 349 304
v/s Ratio Prot 0.02 ¢0.32 c0.08 031 0.08 c0.21 0.18 ¢0.18
v/s Ratio Perm 0.11 0.02
vic Ratio 039 1.00 080 082 030 034 092 084 085 0.07
Uniform Delay, d1 65.4  47.0 618 388 301 456 530 531 532 444
Progression Factor 1.47 0.58 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 05 153 21.2 39 13 02 274 16.3 165 0.0
Delay (s) 96.8  42.7 831 426 314 458 805 69.4 69.7 445
Level of Service F D F D C D F E E D
Approach Delay (s) 44.0 43.7 72.8 65.7
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 49.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
Existing 4:30 pm 5/12/2014 Base Synchro 8 Report
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Queues

PM Base 2014

1: N. Main St. & Treat Blvd 6/15/2015
S T2 S N B S

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 79 607 275 435 1111 176 493 534 735 355 243
vic Ratio 059 076 066 042 062 074 068 090 079 027 035
Control Delay 798 548 865 389 70 759 574 419 362 341 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 798 548 865 389 70 759 574 419 362 341 9.4
Queue Length 50th (ft) 71 265 126 138 128 156 221 224 197 118 21
Queue Length 95th (ft) 124 317 174 114 890 222 273 #395  #409 190 102
Internal Link Dist (ft) 1359 309 1086 1080
Turn Bay Length (ft) 68 243 225 102 196 90
Base Capacity (vph) 199 902 572 1178 1787 309 722 596 927 1300 690
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 040 067 048 037 062 057 068 090 079 027 035
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Existing 4:30 pm 5/12/2014 Base Synchro 8 Report
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Queues

PM Base 2014

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 6/15/2015
O S S N N

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 540 1112 1488 665 167 285 890

vic Ratio 076 036 051 068 075 061 054

Control Delay 56.2 62 133 120 779 627 13

Queue Delay 0.0 0.3 0.0 0.4 0.0 0.0 0.0

Total Delay 56.2 64 133 124 7719 627 13

Queue Length 50th (ft) 261 166 158 133 149 131 0

Queue Length 95th (ft) m270  m244 181 169 218 170 0

Internal Link Dist (ft) 255 655 1047

Turn Bay Length (ft) 220 267 437

Base Capacity (vph) 710 3066 2911 981 428 888 1652

Starvation Cap Reductn 0 1144 0 61 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 076 058 051 072 039 032 054

Intersection Summary

m Volume for 95th percentile queue is metered by upstream signal.
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Queues PM Base 2014

3: Oak Rd/Oak Rd. & Treat Blvd 6/15/2015
S T2 S N B S

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 161 1949 157 1437 72 260 462 177 138 260 475
vic Ratio 064 077 068 074 010 071 045 032 073 026 078
Control Delay 718 404 914 293 51 714 423 66 805 381 389
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 718 404 914 293 51 714 423 66 805 381 389
Queue Length 50th (ft) 72 462 77 182 3 120 180 0 123 94 268
Queue Length 95th (ft) 107 540  m99 275  ml6 163 236 57 181 127 382
Internal Link Dist (ft) 655 700 1075 548

Turn Bay Length (ft) 164 235 264 202 125
Base Capacity (vph) 257 2524 243 1936 707 483 1021 557 314 1060 624
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 063 077 065 074 010 054 045 032 044 025 076

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

PM Base 2014

4: Jones Rd. & Treat Blvd 6/15/2015
P . Y N S A

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 53 2085 133 1604 292 132 467 289 296 105
vic Ratio 032 100 079 080 042 034 094 084 08 026
Control Delay 979 466 922 439 146 469 601 739 743 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 979 466 922 439 146 469 601 739 743 5.7
Queue Length 50th (ft) 26  ~645 119 506 62 98 267 266 273 0
Queue Length 95th (ft) m36  #756  #214  #693 162 150  #403 215 221 0
Internal Link Dist (ft) 700 1282 449 751
Turn Bay Length (ft) 341 175 295 228
Base Capacity (vph) 241 2093 186 1996 700 440 535 421 429 467
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 022 100 072 080 042 030 087 069 069 022
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.

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

Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
Existing 4:30 pm 5/12/2014 Base Synchro 8 Report

Page 4



HCM Signalized Intersection Capacity Analysis

1: N. Main St. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I T » i N M ol b T » i
Volume (vph) 27 646 149 514 290 792 56 103 328 532 885 129
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 10 11 14 12 12 16 11 11 11
Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
Lane Util. Factor 100 095 097 09 100 100 09 100 097 09 1.00
Frpb, ped/bikes 100 1.00 100 100 098 100 100 098 100 100 0098
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 1.00
Frt 1.00 097 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (prot) 1678 3333 3236 3388 1671 1736 3539 1730 3286 3421 1496
FIt Permitted 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (perm) 1678 3333 3236 3388 1671 1736 3539 1730 3286 3421 1496
Peak-hour factor, PHF 079 079 079 09 09 09 09 09 09 091 091 091
Adj. Flow (vph) 34 818 189 535 302 825 59 108 345 585 973 142
RTOR Reduction (vph) 0 14 0 0 0 0 0 0 220 0 0 71
Lane Group Flow (vph) 34 993 0 535 302 825 59 108 125 585 973 71
Confl. Peds. (#/hr) 27 5 5 27 8 4 4 8
Confl. Bikes (#/hr) 2 1 1
Heavy Vehicles (%) 4% 1% 3% 1% 3% 1% 4% 2% 4% 3% 2% 2%
Turn Type Prot NA Prot NA  Free Prot NA  Perm Prot NA  Perm
Protected Phases 7 4 3 8 5 2 19 6
Permitted Phases Free 2 6
Actuated Green, G (s) 53 436 230 613 1400 71 256 256 258 483 483
Effective Green, g (s) 53 436 230 613 1400 71 256 256 258 483 483
Actuated g/C Ratio 004 031 016 044 100 005 018 018 018 034 034
Clearance Time () 4.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 4.0 6.0 3.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 63 1037 531 1483 1671 88 647 316 605 1180 516
v/s Ratio Prot 0.02 ¢0.30 c0.17  0.09 003 003 c0.18 c0.28
v/s Ratio Perm 0.49 0.07 0.05
v/c Ratio 054 0.96 101 020 049 067 017 040 097 082 014
Uniform Delay, d1 66.2 473 585 243 00 653 482 504 567 420 315
Progression Factor 100 1.00 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 44 191 40.9 0.2 10 182 0.6 37 282 6.6 0.6
Delay (s) 705 664 994 245 10 835 488 541 848 486 321
Level of Service E E F C A F D D F D C
Approach Delay (s) 66.5 37.0 56.4 59.7
Approach LOS E D E E
Intersection Summary
HCM 2000 Control Delay 53.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 140.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group
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HCM 2010 Signalized Intersection Summary

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I 44 ul LI ul
Volume (veh/h) 389 975 0 0 1402 516 143 474 913 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1845 1845 0 0 1881 1845 1759 1881 1937
Adj Flow Rate, veh/h 452 1134 0 0 1508 0 164 545 0
Adj No. of Lanes 2 2 0 0 3 1 1 2 1
Peak Hour Factor 086 086 08 093 093 093 087 087 0.87
Percent Heavy Veh, % 3 3 0 0 1 3 8 1 2
Cap, veh/h 500 2519 0 0 2810 858 293 625 288
Arrive On Green 015 072 000 000 055 000 017 017 0.0
Sat Flow, veh/h 3408 3597 0 0 5305 1568 1675 3574 1647
Grp Volume(v), veh/h 452 1134 0 0 1508 0 164 545 0
Grp Sat Flow(s),veh/h/In 1704 1752 0 0 1712 1568 1675 1787 1647
Q Serve(g_s), s 209 215 0.0 00 301 00 143 237 0.0
Cycle Q Clear(g_c), s 209 215 0.0 00 301 00 143 237 0.0
Prop In Lane 1.00 0.00  0.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 500 2519 0 0 2810 858 293 625 288
VIC Ratio(X) 090 045 000 000 054 000 056 087 0.00
Avail Cap(c_a), veh/h 639 2519 0 0 2810 858 371 791 364
HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 000 000 057 000 1.00 100 0.0
Uniform Delay (d), s/iveh 67.2 9.4 0.0 00 232 00 604 642 0.0
Incr Delay (d2), siveh 12.3 0.6 0.0 0.0 0.4 0.0 0.6 7.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(-26165%),veh/in 10.7  10.6 0.0 00 144 0.0 6.7 124 0.0
LnGrp Delay(d),s/veh 79.4 9.9 0.0 00 237 00 610 716 0.0
LnGrp LOS E A € E E
Approach Vol, veh/h 1586 1508 709
Approach Delay, s/veh 29.7 23.7 69.2
Approach LOS C C E
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 120.0 2715 925 32.6
Change Period (Y+Rc), s 5.0 4.0 5.0 4.6
Max Green Setting (Gmax), 115.0 300 810 354
Max Q Clear Time (g_c+l1), s 235 229 321 25.7
Green Ext Time (p_c), s 85.8 0.6 472 1.9
Intersection Summary
HCM 2010 Ctrl Delay 34.7
HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M4 ol b T » ol T » i"r N ol
Volume (veh/h) 173 1446 269 430 1500 46 211 251 31 108 433 207
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 098  1.00 100 1.00 090 1.00 0.91
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1881 1900 1881 1900 1881 1881 1792 1827 1863 1918
Adj Flow Rate, veh/h 197 1643 306 489 1705 0 245 292 36 127 509 244
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 1 1 2
Peak Hour Factor 088 088 08 08 088 08 08 08 08 08 08 085
Percent Heavy Veh, % 2 2 1 0 1 4 1 1 6 4 2 3
Cap, veh/h 239 1843 566 982 3006 945 261 1009 387 147 532 947
Arrive On Green 007 036 036 028 059 000 008 028 028 008 029 0.29
Sat Flow, veh/h 3442 5085 1561 3510 5136 1615 3476 3574 1370 1740 1863 2617
Grp Volume(v), veh/h 197 1643 306 489 1705 0 245 292 36 127 509 244
Grp Sat Flow(s),veh/h/In 1721 1695 1561 1755 1712 1615 1738 1787 1370 1740 1863 1308
Q Serve(g_s), s 90 487 249 187 330 00 112 102 22 115 430 102
Cycle Q Clear(g_c), s 90 487 249 187 330 00 112 102 22 115 430 102
Prop In Lane 1.00 100 1.00 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 239 1843 566 982 3006 945 261 1009 387 147 532 947
VIC Ratio(X) 083 089 054 050 057 000 094 029 009 08 096 026
Avail Cap(c_a), veh/h 258 1843 566 982 3006 945 261 1009 387 174 536 951
HCM Platoon Ratio 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 082 082 08 058 058 000 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 735 480 404 482 206 00 736 449 213 723 562 352
Incr Delay (d2), siveh 15.4 5.9 3.0 0.1 0.5 00 392 0.1 00 271 292 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(-26165%),veh/iin 48 238  11.2 9.0 15.6 0.0 6.8 5.1 0.8 6.6 264 3.8
LnGrp Delay(d),s/veh 889 539 435 483 211 00 1128 449 214 994 854 357
LnGrp LOS F D D D © F D © F F D
Approach Vol, veh/h 2146 2194 573 880
Approach Delay, s/veh 55.6 27.1 725 73.6
Approach LOS E C E E
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 511 640 170 507 151 1000 175 50.2
Change Period (Y+Rc), s 6.0 *6 5.0 *5 4.0 6.0 4.0 5.0
Max Green Setting (Gmax), s  25.0 *58 120 *46 120 710 160 420
Max Q Clear Time (g_c+l1),s 20.7 507 132 450 11.0 350 135 122
Green Ext Time (p_c), s 2.0 7.0 0.0 0.7 01 312 0.0 1.8
Intersection Summary
HCM 2010 Ctrl Delay 49.2
HCM 2010 LOS D
Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

2014 AM Revised Concept 4

Synchro 8 - Report

Page 3



HCM Signalized Intersection Capacity Analysis

4: Jones Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I L o N 44 ul % Ts % iy ul
Volume (vph) 64 1380 141 240 1985 593 44 43 106 234 78 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 11 11 12 12 11 12 12 11 11 10
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 097 091 100 091 1.00 100 1.00 095 095 1.00
Frpb, ped/bikes 1.00 0.99 100 100 097 100 098 100 100 0.96
Flpb, ped/bikes 100 1.00 100 100 1.00 100 1.00 100 100 1.00
Frt 100 099 100 100 0.8 100 0.89 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 098 1.00
Satd. Flow (prot) 3224 4817 1745 5136 1552 1745 1639 1641 1693 1454
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 098 1.00
Satd. Flow (perm) 3224 4817 1745 5136 1552 1745 1639 1641 1693 1454
Peak-hour factor, PHF 083 083 083 08 084 084 083 083 08 084 084 084
Adj. Flow (vph) 77 1663 170 286 2363 706 53 52 128 279 93 45
RTOR Reduction (vph) 0 5 0 0 0 126 0 65 0 0 0 39
Lane Group Flow (vph) 77 1828 0 286 2363 580 53 115 0 184 188 6
Confl. Peds. (#/hr) 10 18 18 10 20 13 13 20
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 5% 2% 1% 0% 1% 1% 0% 5% 0% 1% 0% 0%
Turn Type Prot NA Prot NA  Perm  Split NA Split NA  Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 4
Actuated Green, G (s) 6.0 745 270 955 955 1569 159 226 226 226
Effective Green, g () 6.0 745 270 955 955 159 159 226 226 226
Actuated g/C Ratio 0.04 047 017 060 060 010 0.0 014 014 014
Clearance Time () 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 2.0 6.0 6.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 120 2242 294 3065 926 173 162 231 239 205
v/s Ratio Prot 0.02 ¢0.38 c0.16  0.46 0.03 ¢0.07 c0.11 011
v/s Ratio Perm 0.37 0.00
vic Ratio 064 0.82 097 077 063 031 071 080 0.79 0.03
Uniform Delay, d1 759  36.8 66.1 241 208 669 698 665 664  59.3
Progression Factor 0.77 0.36 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 18 44.6 19 32 04 115 16.1 145 0.0
Delay (s) 62.7 151 110.7 260 240 673 814 826 808 59.3
Level of Service E B F C C E F F F E
Approach Delay (s) 17.0 32.8 78.2 79.3
Approach LOS B C E E
Intersection Summary
HCM 2000 Control Delay 32.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 160.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 97.8% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group
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Queues

1: N. Main St. & Treat Blvd 2[712017
S T2 S N B S

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 34 1007 535 302 825 59 108 345 585 973 142
vic Ratio 039 099 101 020 049 057 015 061 100 079 023
Control Delay 760 743 984 259 10 8.6 469 172 760 461 104
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 760 743 984 259 10 8.6 469 172 760 461 104
Queue Length 50th (ft) 31 474  ~256 92 0 53 43 59 183 427 20
Queue Length 95th (ft) 59 473 #378 132 0 103 71 165  #304 516 70
Internal Link Dist (ft) 1359 306 1086 1080

Turn Bay Length (ft) 68 243 225 102 196 90
Base Capacity (vph) 215 1014 531 1484 1671 111 707 561 586 1238 611
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 016 099 101 020 049 053 015 061 100 079 023

Intersection Summary

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

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

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 2[712017
O S S N N
Lane Group EBL EBT WBT WBR NBL NBT  NBR
Lane Group Flow (vph) 452 1134 1508 555 164 545 1049
v/c Ratio 0.85 0.44 0.53 0.68 0.56 0.84 0.65
Control Delay 81.0 8.1 59 1.7 66.4 74.9 2.0
Queue Delay 0.0 0.5 0.1 0.2 0.0 0.0 0.0
Total Delay 81.0 8.6 6.0 7.9 66.4 74.9 2.1
Queue Length 50th (ft) 239 206 115 9% 158 292 0
Queue Length 95th (ft) 281 265 m139 ml130 221 332 0
Internal Link Dist (ft) 258 655 1047
Turn Bay Length (ft) 220 330 267 437
Base Capacity (vph) 616 2567 2836 822 357 790 1616
Starvation Cap Reductn 0 900 314 23 0 0 0
Spillback Cap Reductn 0 55 0 0 0 0 26
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.68 0.60 0.69 0.46 0.69 0.66

Intersection Summary

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

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 197 1643 306 489 1705 52 245 292 36 127 509 244
vic Ratio 080 092 044 096 080 007 098 030 008 08 095 021
Control Delay 954 533 114 687 195 05 1231 477 04 1091 840 150
Queue Delay 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 954 535 114 687 196 05 1231 477 04 1091 840 150
Queue Length 50th (ft) 98 602 42 265 516 1 134 130 0 132 525 46
Queue Length 95th (ft) #159 648 78 #361 145 m2  #212 166 0 #2215 #681 68
Internal Link Dist (ft) 655 700 1075 548

Turn Bay Length (ft) 164 235 600 264 202 200
Base Capacity (vph) 248 1782 693 510 2131 751 251 969 450 167 535 1179
Starvation Cap Reductn 0 8 0 0 59 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 079 093 044 096 082 007 098 030 008 076 095 0.21

Intersection Summary

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

Queue shown is maximum after two cycles.

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

4: Jones Rd. & Treat Blvd 2[712017
P . Y N S A
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 77 1833 286 2363 706 53 180 184 188 45
vic Ratio 064 082 097 077 067 031 079 080 079 014
Control Delay 711 169 1108 280 165 695 652 894 879 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 711 169 1108 280 165 695 652 894 879 1.0
Queue Length 50th (ft) 43 138 302 645 267 53 113 198 203 0
Queue Length 95th (ft) m50  #438  #442 799 444 87 171 256 261 0
Internal Link Dist (ft) 700 1282 449 751
Turn Bay Length (ft) 341 175 295 228
Base Capacity (vph) 120 2248 294 3066 1051 403 434 410 423 455
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 064 082 097 077 067 013 041 045 044 010

Intersection Summary

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

m Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I 44 ul LI ul
Volume (veh/h) 389 975 0 0 1402 516 143 474 913 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1845 1845 0 0 1881 1845 1759 1881 1937
Adj Flow Rate, veh/h 452 1134 0 0 1508 0 164 545 1049
Adj No. of Lanes 2 2 0 0 3 1 1 2 1
Peak Hour Factor 086 086 08 093 093 093 087 087 0.87
Percent Heavy Veh, % 3 3 0 0 1 3 8 1 2
Cap, veh/h 447 1336 0 0 1156 353 936 1997 919
Arrive On Green 013 038 000 000 022 000 056 056 056
Sat Flow, veh/h 3408 3597 0 0 5305 1568 1675 3574 1645
Grp Volume(v), veh/h 452 1134 0 0 1508 0 164 545 1049
Grp Sat Flow(s),veh/h/In 1704 1752 0 0 1712 1568 1675 1787 1645
Q Serve(g_s), s 210 474 0.0 00 36.0 0.0 77 127 894
Cycle Q Clear(g_c), s 210 474 0.0 00 36.0 0.0 7.7 127 894
Prop In Lane 1.00 0.00  0.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 447 1336 0 0 1156 353 936 1997 919
VIC Ratio(X) 101 08 000 000 131 000 018 027 114
Avail Cap(c_a), veh/h 447 1336 0 0 1156 353 936 1997 919
HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 000 000 060 000 1.00 100 1.00
Uniform Delay (d), s/iveh 695 453 0.0 00 620 00 173 184 353
Incr Delay (d2), siveh 45.2 6.9 0.0 00 1411 0.0 0.0 00 767
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(-26165%),veh/in 12.7  24.1 0.0 00 321 0.0 3.6 6.3 59.9
LnGrp Delay(d),s/veh 1147  52.1 0.0 0.0 203.1 00 173 184 1120
LnGrp LOS F D F B B F
Approach Vol, veh/h 1586 1508 1758
Approach Delay, s/veh 70.0 203.1 74.2
Approach LOS E F E
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 66.0 250 410 94.0
Change Period (Y+Rc), s 5.0 4.0 5.0 4.6
Max Green Setting (Gmax), 61.0 210 36.0 89.4
Max Q Clear Time (g_c+l1), s 49.4 230 380 914
Green Ext Time (p_c), s 11.5 0.0 0.0 0.0
Intersection Summary
HCM 2010 Ctrl Delay 1129
HCM 2010 LOS F
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HCM 2010 Signalized Intersection Summary

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T " M4 ol T » i"r N ol
Volume (veh/h) 173 1446 269 430 1500 46 211 251 31 108 433 207
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 098  1.00 100 1.00 089  1.00 0.90
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1863 1866 1900 1900 1881 1900 1881 1881 1792 1827 1863 1918
Adj Flow Rate, veh/h 197 1643 306 489 1705 0 245 292 36 127 509 244
Adj No. of Lanes 2 3 0 2 3 1 2 2 1 1 1 2
Peak Hour Factor 088 088 08 08 088 08 08 08 08 08 08 085
Percent Heavy Veh, % 2 2 2 0 1 4 1 1 6 4 2 3
Cap, veh/h 241 1722 318 1000 3222 1013 261 905 343 147 489 681
Arrive On Green 007 040 040 028 063 000 008 025 025 008 026 0.26
Sat Flow, veh/h 3442 4304 796 3510 5136 1615 3476 3574 1354 1740 1863 2594
Grp Volume(v), veh/h 197 1293 656 489 1705 0 245 292 36 127 509 244
Grp Sat Flow(s),veh/h/In 1721 1698 1704 1755 1712 1615 1738 1787 1354 1740 1863 1297
Q Serve(g_s), s 90 591 600 185 296 00 112 106 24 115 420 122
Cycle Q Clear(g_c), s 90 591 600 185 29.6 00 112 106 24 115 420 122
Prop In Lane 1.00 047  1.00 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 241 1358 682 1000 3222 1013 261 905 343 147 489 681
VIC Ratio(X) 082 095 09 049 053 000 094 032 011 08 104 036
Avail Cap(c_a), veh/h 301 1358 682 1000 3222 1013 261 905 343 163 489 681
HCM Platoon Ratio 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 009 009 009 055 055 000 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 734 465 468 475 166 00 736 486 246 723 59.0 480
Incr Delay (d2), siveh 1.4 2.2 4.7 0.1 0.3 00 392 0.1 00 308 518 12
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(-26165%),veh/in 43 281  29.1 9.0 140 0.0 6.8 5.3 0.9 6.8 28.6 45
LnGrp Delay(d),s/veh 747 487 515 476 170 00 1128 487 246 1031 1108 49.2
LnGrp LOS E D D D B F D © F F D
Approach Vol, veh/h 2146 2194 573 880
Approach Delay, s/veh 51.9 23.8 74.6 92.6
Approach LOS D C E F
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 516 700 160 470 152 1064 175 455
Change Period (Y+Rc), s 6.0 *6 4.0 5.0 4.0 6.0 4.0 5.0
Max Green Setting (Gmax), s  23.0 *64 120 420 140 730 150 390
Max Q Clear Time (g_c+l1),s 205 620 132 440 110 316 135 126
Green Ext Time (p_c), s 0.5 2.0 0.0 0.0 02 352 0.0 129
Intersection Summary
HCM 2010 Ctrl Delay 49.7
HCM 2010 LOS D
Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Queues

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd

2[7/2017

O S S N N
Lane Group EBL EBT WBT WBR NBL NBT NBR
Lane Group Flow (vph) 452 1134 1508 555 164 545 1049
vic Ratio 105 088 135 109 018 027 114
Control Delay 1215 551 2005 814 180 188 1095
Queue Delay 00 177 0.0 0.0 0.0 0.0 0.0
Total Delay 1215 728 2005 814 180 188 1095
Queue Length 50th (ft) ~263 579 ~739 ~420 82 152 ~1261
Queue Length 95th (ft) #352 632 m#B832 mi#640 120 181 #1446
Internal Link Dist (ft) 258 655 1047
Turn Bay Length (ft) 220 330 267 437
Base Capacity (vph) 431 1291 1116 509 902 1996 918
Starvation Cap Reductn 0 108 0 0 0 0 0
Spillback Cap Reductn 0 181 0 0 0 0 1
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 105 102 135 109 018 027 114

Intersection Summary

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

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

Queue shown is maximum after two cycles.

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

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
S T2 S N B S

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 197 1949 489 1705 52 245 292 36 127 509 244
vic Ratio 072 101 104 077 007 098 033 009 08 104 027
Control Delay 805 462 927 167 09 1231 507 04 1137 1076 167
Queue Delay 00 104 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 805 567 927 172 09 1231 507 04 1137 1076 167
Queue Length 50th (ft) 106 ~689 ~291 581 6 134 133 0 133  ~573 37
Queue Length 95th (ft) m108 m638  #400 96 m0  #212 171 0 #2226 #7131 69
Internal Link Dist (ft) 655 700 1075 548

Turn Bay Length (ft) 164 235 600 264 202 200
Base Capacity (vph) 290 1933 469 2211 757 251 888 422 157 489 900
Starvation Cap Reductn 0 59 0 181 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 068 1.04 104 084 007 098 033 009 081 104 027

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

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

Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis

1: N. Main St. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I T ol N M ol T » i
Volume (vph) 74 481 89 234 370 944 153 429 465 684 330 226
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 10 11 14 12 12 16 11 11 11
Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
Lane Util. Factor 100 095 097 09 100 100 09 100 097 09 1.00
Frpb, ped/bikes 100 1.00 100 100 098 100 100 098 100 100 0.97
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 1.00
Frt 100 0098 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (prot) 1745 3336 3204 3455 1682 1805 3610 1762 3351 3490 1508
FIt Permitted 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (perm) 1745 3336 3204 3455 1682 1805 3610 1762 3351 3490 1508
Peak-hour factor, PHF 094 094 094 08 08 08 087 087 087 093 093 093
Adj. Flow (vph) 79 512 95 275 435 1111 176 493 534 735 355 243
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 199 0 0 134
Lane Group Flow (vph) 79 596 0 275 435 1111 176 493 335 735 355 109
Confl. Peds. (#/hr) 36 7 7 36 17 4 4 17
Confl. Bikes (#/hr) 4 1 1
Heavy Vehicles (%) 0% 2% 1% 2% 1% 0% 0% 0% 2% 1% 0% 0%
Turn Type Prot NA Prot NA  Free Prot NA  Perm Prot NA  Perm
Protected Phases 7 4 3 8 5 2 19 6
Permitted Phases Free 2 6
Actuated Green, G (s) 10.7 328 176 397 1400 186 350 350 326 530 530
Effective Green, g (s) 10.7 328 176 397 1400 186 350 350 326 530 530
Actuated g/C Ratio 008 023 013 028 100 013 025 025 023 038 038
Clearance Time () 4.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 4.0 6.0 3.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 133 781 402 979 1682 239 902 440 780 1321 570
v/s Ratio Prot 0.05 ¢0.18 009 013 010 014 c0.22 0.10
v/s Ratio Perm c0.66 c0.19 0.07
v/c Ratio 059 0.76 068 044 066 074 055 076 094 027 019
Uniform Delay, d1 625 500 585 411 00 583 456 486 528 301 292
Progression Factor 100 1.00 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 4.7 5.7 5.2 0.9 21 112 24 118 195 0.5 0.7
Delay (s) 672 557 63.7 420 21 695 480 604 722 306 299
Level of Service E E E D A E D E E C C
Approach Delay (s) 57.0 20.9 56.7 534
Approach LOS E C E D
Intersection Summary
HCM 2000 Control Delay 42.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 140.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
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HCM 2010 Signalized Intersection Summary

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 2[712017
A ey v ANt 2 M4

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

Lane Configurations LL I 44 ul LI ul

Volume (veh/h) 508 1045 0 0 1414 632 160 274 854 0 0 0

Number 5 2 12 1 6 16 3 8 18

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00

Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 1.00

Adj Sat Flow, veh/h/In 1845 1881 0 0 1881 1881 1881 1881 1956

Adj Flow Rate, veh/h 540 1112 0 0 1488 0 167 285 0

Adj No. of Lanes 2 2 0 0 3 1 1 2 1

Peak Hour Factor 094 094 094 095 09 09 09 096 0.96

Percent Heavy Veh, % 3 1 0 0 1 1 1 1 1

Cap, veh/h 1090 2953 0 0 2439 760 204 407 189

Arrive On Green 032 083 000 000 016 000 011 011 0.0

Sat Flow, veh/h 3408 3668 0 0 5305 1599 1792 3574 1663

Grp Volume(v), veh/h 540 1112 0 0 1488 0 167 285 0

Grp Sat Flow(s),veh/h/In 1704 1787 0 0 1712 1599 1792 1787 1663

Q Serve(g_s), s 205 126 0.0 00 432 00 146 123 0.0

Cycle Q Clear(g_c), s 205 126 0.0 00 432 00 146 123 0.0

Prop In Lane 1.00 0.00  0.00 100 1.00 1.00

Lane Grp Cap(c), veh/h 1090 2953 0 0 2439 760 204 407 189

VIC Ratio(X) 050 038 000 000 061 000 08 070 0.00

Avail Cap(c_a), veh/h 1090 2953 0 0 2439 760 394 786 366

HCM Platoon Ratio 100 100 100 100 033 033 1.00 100 1.00

Upstream Filter(l) 100 100 000 000 074 000 1.00 100 0.0

Uniform Delay (d), s/iveh 44.0 35 0.0 00 536 00 693 682 0.0

Incr Delay (d2), siveh 0.1 0.4 0.0 0.0 0.8 0.0 31 0.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/in 9.7 6.3 0.0 00 207 0.0 7.4 6.1 0.0

LnGrp Delay(d),s/veh 44.1 39 0.0 00 545 00 723 691 0.0

LnGrp LOS D A D E E

Approach Vol, veh/h 1652 1488 452

Approach Delay, s/veh 17.0 54.5 70.3

Approach LOS B D E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 5 6 8

Phs Duration (G+Y+Rc), s 137.2 56.2  81.0 22.8

Change Period (Y+Rc), s 5.0 5.0 *5 4.6

Max Green Setting (Gmax), 115.2 35.2 *76 35.2

Max Q Clear Time (g_c+l1), s 14.6 225 452 16.6

Green Ext Time (p_c), s 37.1 103 245 1.3

Intersection Summary

HCM 2010 Ctrl Delay 39.2

HCM 2010 LOS D

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 Signalized Intersection Summary

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M4 ol b T » ol b T » ol N ¢
Volume (veh/h) 145 1620 134 152 1394 70 239 425 163 120 226 413
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 097  1.00 100 1.00 093  1.00 0.94
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1863 1881 1900 1881 1881 1900 1900 1863 1881 1845 1827 1937
Adj Flow Rate, veh/h 161 1800 149 157 1437 0 260 462 177 138 260 475
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 1 1 2
Peak Hour Factor 090 090 09 097 097 097 092 092 092 087 087 0.87
Percent Heavy Veh, % 2 1 0 1 1 0 0 2 1 3 4 2
Cap, veh/h 206 2247 685 201 2302 724 315 847 356 159 427 810
Arrive On Green 004 029 029 012 090 000 009 024 024 009 023 023
Sat Flow, veh/h 3442 5136 1567 3476 5136 1615 3510 3539 1487 1757 1827 2727
Grp Volume(v), veh/h 161 1800 149 157 1437 0 260 462 177 138 260 475
Grp Sat Flow(s),veh/h/In 1721 1712 1567 1738 1712 1615 1755 1770 1487 1757 1827 1363
Q Serve(g_s), s 74 518 115 70 105 00 116 183 128 124 203 164
Cycle Q Clear(g_c), s 74 518 115 70 105 00 116 183 128 124 203 164
Prop In Lane 1.00 100 1.00 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 206 2247 685 201 2302 724 315 847 356 159 427 810
VIC Ratio(X) 078 080 022 078 062 000 08 055 050 087 061 059
Avail Cap(c_a), veh/h 280 2247 685 261 2302 724 395 847 356 231 468 872
HCM Platoon Ratio 067 067 067 200 200 200 100 100 100 1.00 100 1.00
Upstream Filter(l) 089 089 08 073 073 000 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 758 501 359 697 5.1 00 716 533 317 718 548 243
Incr Delay (d2), siveh 8.6 2.8 0.6 5.8 0.9 0.0 9.0 0.4 04 155 5.2 25
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(-26165%),veh/in 3.8  25.1 5.1 35 4.7 0.0 6.1 9.0 5.3 6.7 109 6.5
LnGrp Delay(d),s/veh 844 529 365 756 6.1 00 806 537 321 874 600 268
LnGrp LOS F D D E A F D € F E ]
Approach Vol, veh/h 2110 1594 899 873
Approach Delay, s/veh 54.1 12.9 57.2 46.2
Approach LOS D B E D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 153 760 194 424 136 777 185 433
Change Period (Y+Rc), s 6.0 *6 5.0 *5 4.0 6.0 4.0 5.0
Max Green Setting (Gmax), s  12.0 *70 180 *41 130 690 210 380
Max Q Clear Time (g_c+l1),s 9.0 538 136 223 94 125 144 203
Green Ext Time (p_c), s 03 153 0.7 8.4 01 378 0.1 2.8
Intersection Summary
HCM 2010 Ctrl Delay 414
HCM 2010 LOS D
Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis

4: Jones Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I L o N 44 ul % Ts % iy ul
Volume (vph) 47 1774 82 122 1476 269 112 28 369 299 46 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 11 12 12 11 12 12 11 11 10
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 097 091 100 091 1.00 100 1.00 095 095 1.00
Frpb, ped/bikes 100 1.00 100 100 09 100 097 100 100 097
Flpb, ped/bikes 100 1.00 100 100 1.00 100 1.00 100 100 1.00
Frt 100 099 100 100 08 100 0.86 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 096 1.00
Satd. Flow (prot) 3385 4914 1728 5136 1505 1745 1577 1641 1671 1456
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 096 1.00
Satd. Flow (perm) 3385 4914 1728 5136 1505 1745 1577 1641 1671 1456
Peak-hour factor, PHF 089 089 08 092 092 092 08 08 08 059 059 059
Adj. Flow (vph) 53 1993 92 133 1604 292 132 33 434 507 78 105
RTOR Reduction (vph) 0 2 0 0 0 108 0 263 0 0 0 85
Lane Group Flow (vph) 53 2083 0 133 1604 184 132 204 0 289 296 20
Confl. Peds. (#/hr) 13 23 23 13 19 17 17 19
Confl. Bikes (#/hr) 13 1
Heavy Vehicles (%) 0% 1% 0% 1% 1% 3% 0% 4% 0% 1% 0% 0%
Turn Type Prot NA Prot NA  Perm  Split NA Split NA  Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 4
Actuated Green, G (s) 120 694 167 741 741 234 234 305 305 305
Effective Green, g () 120 694 167 741 741 234 234 305 305 305
Actuated g/C Ratio 0.08 043 010 046 046 015 0.5 019 019 019
Clearance Time () 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 2.0 6.0 6.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 253 2131 180 2378 697 255 230 312 318 277
v/s Ratio Prot 0.02 c0.42 c0.08 031 0.08 ¢0.13 0.18 ¢0.18
v/s Ratio Perm 0.12 0.01
vic Ratio 021 098 074 067 026 052 0.89 093 093 0.07
Uniform Delay, d1 695 445 695 335 263 631 670 636 637 531
Progression Factor 0.69 0.51 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 01 112 12.8 16 0.9 0.7 302 317 325 0.0
Delay (s) 482 337 823 351 272 638 972 954 963 532
Level of Service D C F D C E F F F D
Approach Delay (s) 34.1 37.0 89.9 89.3
Approach LOS C D F F
Intersection Summary
HCM 2000 Control Delay 48.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 160.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 108.3% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
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Queues

1: N. Main St. & Treat Blvd 2[712017
S T2 S N B S

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 79 607 275 435 1111 176 493 534 735 355 243
vic Ratio 059 077 068 044 066 074 055 084 094 027 035
Control Delay 798 553 674 422 21 759 483 372 534 331 8.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 798 553 674 422 21 759 483 372 534 331 8.2
Queue Length 50th (ft) 71 265 124 169 0 156 206 250 197 118 16
Queue Length 95th (ft) 124 321 160 203 0 222 255 377 #436 182 90
Internal Link Dist (ft) 1359 309 1086 1080
Turn Bay Length (ft) 68 243 225 102 196 90
Base Capacity (vph) 199 916 457 1046 1682 309 902 639 779 1321 704
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 040 066 060 042 066 057 055 084 094 027 035
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
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Queues

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 2[712017
O S S N N

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 540 1112 1488 665 167 285 890

v/c Ratio 0.75 0.39 0.53 0.75 0.78 0.64 0.54

Control Delay 65.6 48 11.1 14.8 90.9 72.8 1.3

Queue Delay 0.0 0.4 0.2 1.5 0.0 0.0 0.0

Total Delay 65.6 53 11.3 16.3 90.9 72.8 1.3

Queue Length 50th (ft) 274 141 156 133 172 152 0

Queue Length 95th (ft) 343 216 241 638 247 194 0

Internal Link Dist (ft) 255 655 1047

Turn Bay Length (ft) 220 330 267 437

Base Capacity (vph) 722 2817 2832 882 380 786 1652

Starvation Cap Reductn 0 1082 515 86 0 0 0

Spillback Cap Reductn 0 5 0 0 0 0 2

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.75 0.64 0.64 0.84 0.44 0.36 0.54

Intersection Summary
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Queues

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 161 1800 149 157 1437 72 260 462 177 138 260 475
vic Ratio 065 080 020 063 067 010 078 052 035 078 056 043
Control Delay 836 392 80 483 8.8 02 863 544 85 975 569 228
Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 836 395 80 483 8.8 02 863 544 85 975 569 228
Queue Length 50th (ft) 87 497 20 84 73 0 138 221 2 143 238 128
Queue Length 95th (ft) 130 541 65 121 83 m0 188 286 67 210 323 161
Internal Link Dist (ft) 655 700 1075 548
Turn Bay Length (ft) 164 235 600 264 202 125
Base Capacity (vph) 269 2238 759 251 2160 703 380 887 503 222 468 1115
Starvation Cap Reductn 0 101 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 19 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 060 084 020 063 067 010 068 052 035 062 056 043
Intersection Summary
m Volume for 95th percentile queue is metered by upstream signal.
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Queues

4: Jones Rd. & Treat Blvd 2[712017
P . Y N S A

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 53 2085 133 1604 292 132 467 289 296 105
vic Ratio 019 098 074 067 036 052 09 093 093 028
Control Delay 476 366 924 376 116 687 512 978 986 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 476 366 924 376 116 687 512 978 986 7.1
Queue Length 50th (ft) 28 ~875 137 514 58 127 183 312 321 0
Queue Length 95th (ft) m38 #1091 207 608 145 181 283 262 267 0
Internal Link Dist (ft) 700 1282 449 751
Turn Bay Length (ft) 341 175 295 228
Base Capacity (vph) 317 2135 302 2406 811 338 554 328 334 389
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 017 098 044 067 036 039 084 088 089 027
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.

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

Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
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HCM 2010 Signalized Intersection Summary

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 2[712017
A ey v ANt 2 M4

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

Lane Configurations LL I 44 ul LI ul

Volume (veh/h) 508 1045 0 0 1414 632 160 274 854 0 0 0

Number 5 2 12 1 6 16 3 8 18

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00

Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 1.00

Adj Sat Flow, veh/h/In 1845 1881 0 0 1881 1881 1881 1881 1956

Adj Flow Rate, veh/h 540 1112 0 0 1488 0 167 285 890

Adj No. of Lanes 2 2 0 0 3 1 1 2 1

Peak Hour Factor 094 094 094 095 09 09 09 096 0.96

Percent Heavy Veh, % 3 1 0 0 1 1 1 1 1

Cap, veh/h 1064 2300 0 0 1541 480 833 1662 773

Arrive On Green 031 064 000 000 020 000 047 047 047

Sat Flow, veh/h 3408 3668 0 0 5305 1599 1792 3574 1662

Grp Volume(v), veh/h 540 1112 0 0 1488 0 167 285 890

Grp Sat Flow(s),veh/h/In 1704 1787 0 0 1712 1599 1792 1787 1662

Q Serve(g_s), s 20.7 258 0.0 00 46.0 0.0 8.8 74 744

Cycle Q Clear(g_c), s 20.7 258 0.0 00 46.0 0.0 8.8 74 744

Prop In Lane 1.00 0.00  0.00 100 1.00 1.00

Lane Grp Cap(c), veh/h 1064 2300 0 0 1541 480 833 1662 773

VIC Ratio(X) 051 048 000 000 097 000 020 017 115

Avail Cap(c_a), veh/h 1064 2300 0 0 1541 480 833 1662 773

HCM Platoon Ratio 100 100 1.00 100 067 067 1.00 100 1.00

Upstream Filter(l) 100 100 000 000 074 000 1.00 100 1.00

Uniform Delay (d), s/iveh 450 148 0.0 00 631 00 253 249 428

Incr Delay (d2), siveh 0.2 0.7 0.0 00 131 0.0 0.0 00 828

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/in 9.8  12.9 0.0 00 236 0.0 4.4 36 519

LnGrp Delay(d),s/veh 451 155 0.0 00 762 00 253 249 1256

LnGrp LOS D B E € € F

Approach Vol, veh/h 1652 1488 1342

Approach Delay, s/veh 25.2 76.2 91.8

Approach LOS C E F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 5 6 8

Phs Duration (G+Y+Rc), s 108.2 552  53.0 79.0

Change Period (Y+Rc), s 5.0 5.0 *5 4.6

Max Green Setting (Gmax), 76.0 24.0 *48 74.4

Max Q Clear Time (g_c+l1), s 27.8 227 480 76.4

Green Ext Time (p_c), s 274 0.6 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 62.1

HCM 2010 LOS E

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 Signalized Intersection Summary

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Iy 4 ol b T » ol N ¢
Volume (veh/h) 145 1620 134 152 1394 70 239 425 163 120 226 413
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 097  1.00 100 1.00 093  1.00 0.94
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1863 1883 1900 1881 1881 1900 1900 1863 1881 1845 1827 1937
Adj Flow Rate, veh/h 161 1800 149 157 1437 0 260 462 177 138 260 475
Adj No. of Lanes 2 3 0 2 3 1 2 2 1 1 1 2
Peak Hour Factor 090 090 09 097 097 097 092 092 092 087 087 0.87
Percent Heavy Veh, % 2 1 1 1 1 0 0 2 1 3 4 2
Cap, veh/h 206 2172 179 200 2364 743 313 845 355 159 427 810
Arrive On Green 004 030 030 011 092 000 009 024 024 009 023 023
Sat Flow, veh/h 3442 4826 398 3476 5136 1615 3510 3539 1487 1757 1827 2727
Grp Volume(v), veh/h 161 1276 673 157 1437 0 260 462 177 138 260 475
Grp Sat Flow(s),veh/h/In 1721 1713 1798 1738 1712 1615 1755 1770 1487 1757 1827 1363
Q Serve(g_s), s 74 555 558 7.0 8.1 00 117 183 130 124 203 168
Cycle Q Clear(g_c), s 74 555 558 7.0 8.1 00 117 183 130 124 203 168
Prop In Lane 1.00 022 1.00 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 206 1542 809 200 2364 743 313 845 355 159 427 810
VIC Ratio(X) 078 083 083 079 061 000 083 055 050 087 061 059
Avail Cap(c_a), veh/h 280 1542 809 239 2364 743 373 845 355 220 468 872
HCM Platoon Ratio 067 067 067 200 200 200 100 100 100 1.00 100 1.00
Upstream Filter(l) 036 036 036 073 073 000 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 758 501 502 69.8 3.8 00 717 533 330 718 548 254
Incr Delay (d2), siveh 3.7 2.0 3.8 8.2 0.9 00 108 0.4 04 182 5.2 25
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(-26165%),veh/in 3.6  26.8  28.6 3.6 3.6 0.0 6.1 9.0 5.4 6.8 109 6.6
LnGrp Delay(d),s/veh 795 521 540 781 4.6 00 825 537 334 901 600 279
LnGrp LOS E D D E A F D € F E €]
Approach Vol, veh/h 2110 1594 899 873
Approach Delay, s/veh 54.8 11.9 58.1 47.3
Approach LOS D B E D
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 152 780 193 424 136 796 185 432
Change Period (Y+Rc), s 6.0 *6 5.0 *5 4.0 6.0 4.0 5.0
Max Green Setting (Gmax), s  11.0 *72 170 *41 130 700 200 380
Max Q Clear Time (g_c+l1),s 9.0 578 137 223 94 101 144 203
Green Ext Time (p_c), s 02 135 0.6 8.4 01 393 0.1 2.8
Intersection Summary
HCM 2010 Ctrl Delay 41.6
HCM 2010 LOS D
Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Queues

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 2[712017
O S S N N

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 540 1112 1488 665 167 285 890

vic Ratio 110 068 1.00 09 021 017 112

Control Delay 1304 351 615 312 262 252 1087

Queue Delay 0.0 1.7 00 105 0.0 0.0 0.1

Total Delay 1304 368 615 417 262 252 1087

Queue Length 50th (ft) ~327 467 567 145 102 90 ~1043

Queue Length 95th (ft) #449 548  #678  #264 155 122 #1308

Internal Link Dist (ft) 255 655 1047

Turn Bay Length (ft) 220 330 267 437

Base Capacity (vph) 492 1641 1489 702 803 1661 793

Starvation Cap Reductn 0 340 0 40 0 0 0

Spillback Cap Reductn 0 43 0 0 0 0 10

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 110 085 1.00 100 021 017 114

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

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

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
S T2 S N B S

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 161 1949 157 1437 72 260 462 177 138 260 475

vic Ratio 065 08 068 066 010 080 052 036 079 056 045

Control Delay 835 400 527 8.4 02 887 547 118 994 569 225

Queue Delay 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 835 414 527 8.4 02 887 547 118 994 569 225

Queue Length 50th (ft) 85 585 85 70 0 138 221 16 143 238 128

Queue Length 95th (ft) m105 m617 125 79 m0 189 286 85 211 323 163

Internal Link Dist (ft) 655 700 1075 548

Turn Bay Length (ft) 164 235 600 264 202 125

Base Capacity (vph) 269 2256 230 2172 707 359 883 488 211 468 1081

Starvation Cap Reductn 0 149 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 060 093 068 066 010 072 052 036 065 056 044

Intersection Summary

m Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis

1: N. Main St. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M i I » ol N M ol b T » ol
Volume (vph) 40 789 167 554 363 1095 70 136 356 585 890 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 10 11 14 12 12 16 11 11 11
Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
Lane Util. Factor 100 095 097 09 100 100 09 100 097 09 1.00
Frpb, ped/bikes 100 1.00 100 100 098 100 100 098 100 100 0098
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 1.00
Frt 1.00 097 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (prot) 1678 3342 3236 3388 1671 1736 3539 1730 3286 3421 1496
FIt Permitted 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (perm) 1678 3342 3236 3388 1671 1736 3539 1730 3286 3421 1496
Peak-hour factor, PHF 079 079 079 09 09 09 09 09 09 091 091 091
Adj. Flow (vph) 51 999 211 577 3718 1141 74 143 375 643 978 179
RTOR Reduction (vph) 0 12 0 0 0 0 0 0 256 0 0 82
Lane Group Flow (vph) 51 1198 0 577 3718 1141 74 143 119 643 978 97
Confl. Peds. (#/hr) 27 5 5 27 8 4 4 8
Confl. Bikes (#/hr) 2 1 1
Heavy Vehicles (%) 4% 1% 3% 1% 3% 1% 4% 2% 4% 3% 2% 2%
Turn Type Prot NA Prot NA  Free Prot NA  Perm Prot NA  Perm
Protected Phases 7 4 3 8 5 2 19 6
Permitted Phases Free 2 6
Actuated Green, G (s) 7.7 480 248 651 140.0 79 172 172 280 413 413
Effective Green, g (s) 7.7 480 248 651 1400 79 172 172 280 413 413
Actuated g/C Ratio 006 034 018 046 100 006 012 012 020 029 029
Clearance Time () 4.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 4.0 6.0 3.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 92 1145 573 1575 1671 97 434 212 657 1009 441
v/s Ratio Prot 0.03 ¢0.36 c0.18 011 0.04 0.04 c0.20 ¢c0.29
v/s Ratio Perm 0.68 0.07 0.06
v/c Ratio 055 1.05 101 024 068 076 033 056 098 097 022
Uniform Delay, d1 645  46.0 576 226 00 651 561 578 557 487 372
Progression Factor 100 1.00 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 41 394 39.3 0.2 23 292 20 103 294 218 11
Delay (s) 685 854 9.9 228 23 944 582 681 8.1 705 383
Level of Service E F F C A F E E F E D
Approach Delay (s) 84.7 32.0 69.0 72.6
Approach LOS F C E E
Intersection Summary
HCM 2000 Control Delay 60.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 140.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
2040 AM Revised Concept 4 Synchro 8 Report

Page 1



HCM 2010 Signalized Intersection Summary

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 2[712017
A ey v ANt 2 M4

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

Lane Configurations LL I 44 ul LI ul

Volume (veh/h) 389 1189 0 0 1767 531 187 500 1171 0 0

Number 5 2 12 1 6 16 3 8 18

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00

Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 1.00

Adj Sat Flow, veh/h/In 1845 1845 0 0 1881 1845 1759 1881 1937

Adj Flow Rate, veh/h 452 1383 0 0 1900 0 215 575 0

Adj No. of Lanes 2 2 0 0 3 1 1 2 1

Peak Hour Factor 086 086 08 093 093 093 087 087 0.87

Percent Heavy Veh, % 3 3 0 0 1 3 8 1 2

Cap, veh/h 499 2444 0 0 2701 825 306 654 301

Arrive On Green 015 070 000 000 053 000 018 018 0.00

Sat Flow, veh/h 3408 3597 0 0 5305 1568 1675 3574 1647

Grp Volume(v), veh/h 452 1383 0 0 1900 0 215 575 0

Grp Sat Flow(s),veh/h/In 1704 1752 0 0 1712 1568 1675 1787 1647

Q Serve(g_s), s 209 316 0.0 00 445 00 192 251 0.0

Cycle Q Clear(g_c), s 209 316 0.0 00 445 00 192 251 0.0

Prop In Lane 1.00 0.00  0.00 100 1.00 1.00

Lane Grp Cap(c), veh/h 499 2444 0 0 2701 825 306 654 301

VIC Ratio(X) 091 057 000 000 070 000 070 088 0.0

Avail Cap(c_a), veh/h 618 2523 0 0 2701 825 369 786 362

HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 1.00

Upstream Filter(l) 100 100 000 000 038 000 1.00 100 0.0

Uniform Delay (d), s/iveh 672 121 0.0 00 285 00 613 637 0.0

Incr Delay (d2), siveh 13.4 0.8 0.0 0.0 0.6 0.0 3.2 8.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/in 10.8  15.4 0.0 00 211 0.0 92 132 0.0

LnGrp Delay(d),s/veh 806 129 0.0 00 291 00 644 724 0.0

LnGrp LOS F B € E E

Approach Vol, veh/h 1835 1900 790

Approach Delay, s/veh 29.6 29.1 70.3

Approach LOS C C E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 5 6 8

Phs Duration (G+Y+Rc), s 116.6 274  89.1 33.9

Change Period (Y+Rc), s 5.0 4.0 5.0 4.6

Max Green Setting (Gmax), 115.2 290 822 35.2

Max Q Clear Time (g_c+l1), s 33.6 229 465 27.1

Green Ext Time (p_c), s 78.0 05 354 1.9

Intersection Summary

HCM 2010 Ctrl Delay 36.5

HCM 2010 LOS D
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HCM 2010 Signalized Intersection Summary

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ol b T » ol T » i"r N ¢
Volume (veh/h) 195 1859 306 412 1745 44 318 317 44 116 408 235
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 098  1.00 100 1.00 089  1.00 0.90
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1881 1900 1881 1900 1881 1881 1792 1827 1863 1918
Adj Flow Rate, veh/h 222 2112 348 468 1983 0 370 369 51 136 480 276
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 1 1 2
Peak Hour Factor 088 088 08 08 088 08 08 08 08 08 08 085
Percent Heavy Veh, % 2 2 1 0 1 4 1 1 6 4 2 3
Cap, veh/h 263 2066 636 1475 3915 1231 348 931 354 156 454 847
Arrive On Green 008 041 041 042 076 000 010 026 026 009 024 024
Sat Flow, veh/h 3442 5085 1565 3510 5136 1615 3476 3574 1359 1740 1863 2573
Grp Volume(v), veh/h 222 2112 348 468 1983 0 370 369 51 136 480 276
Grp Sat Flow(s),veh/h/In 1721 1695 1565 1755 1712 1615 1738 1787 1359 1740 1863 1287
Q Serve(g_s), s 102 650 272 143 239 00 160 136 35 124 390 154
Cycle Q Clear(g_c), s 102 650 272 143 239 00 160 136 35 124 390 154
Prop In Lane 1.00 100 1.00 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 263 2066 636 1475 3915 1231 348 931 354 156 454 847
VIC Ratio(X) 084 102 055 032 051 000 106 040 014 087 106 0.33
Avail Cap(c_a), veh/h 280 2066 636 1475 3915 1231 348 931 354 174 454 847
HCM Platoon Ratio 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 067 067 067 020 020 000 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 729 475 363 310 7.4 00 720 488 259 719 605 589
Incr Delay (d2), siveh 138 221 2.3 0.0 0.1 00 664 0.1 01 307 582 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(-26165%),veh/in 53 346  12.1 69 112 00 109 6.7 1.3 73 2714 5.6
LnGrp Delay(d),s/veh 868 696 385 310 7.4 00 1384 489 260 1026 1187 59.7
LnGrp LOS F F D € A F D € F F E
Approach Vol, veh/h 2682 2451 790 892
Approach Delay, s/veh 67.0 12.0 89.3 98.0
Approach LOS E B F F
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 740 710 210 440 162 1287 183  46.7
Change Period (Y+Rc), s 6.0 *6 5.0 *5 4.0 6.0 4.0 5.0
Max Green Setting (Gmax), s  21.0 *65  16.0 *39 130 730 160 39.0
Max Q Clear Time (g_c+l1),s 163 67.0 180 410 122 259 144 156
Green Ext Time (p_c), s 2.5 0.0 0.0 0.0 01 428 0.0 2.4
Intersection Summary
HCM 2010 Ctrl Delay 53.8
HCM 2010 LOS D
Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis

4: Jones Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I L o N 44 ul % Ts % iy ul
Volume (vph) 137 1664 218 233 2051 811 63 80 106 236 106 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 11 12 12 11 12 12 11 11 10
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 097 091 100 091 1.00 100 1.00 095 095 1.00
Frpb, ped/bikes 1.00 0.99 100 100 097 100 098 100 100 0.96
Flpb, ped/bikes 100 1.00 100 100 1.00 100 1.00 100 100 1.00
Frt 100 098 100 100 0.8 100 091 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 098 1.00
Satd. Flow (prot) 3224 4793 1745 5136 1552 1745 1673 1641 1705 1454
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 098 1.00
Satd. Flow (perm) 3224 4793 1745 5136 1552 1745 1673 1641 1705 1454
Peak-hour factor, PHF 083 083 083 08 084 084 083 083 08 084 084 084
Adj. Flow (vph) 165 2005 263 277 2442 965 76 96 128 281 126 65
RTOR Reduction (vph) 0 9 0 0 0 237 0 31 0 0 0 55
Lane Group Flow (vph) 165 2259 0 277 2442 728 76 193 0 200 207 10
Confl. Peds. (#/hr) 10 18 18 10 20 13 13 20
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 5% 2% 1% 0% 1% 1% 0% 5% 0% 1% 0% 0%
Turn Type Prot NA Prot NA  Perm  Split NA Split NA  Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 4
Actuated Green, G (s) 180 736 210 766 766 218 218 236 236 236
Effective Green, g () 180 736 210 766 766 218 218 236 236 236
Actuated g/C Ratio 011  0.46 013 048 048 014 0.4 015 015 015
Clearance Time () 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 2.0 6.0 6.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 362 2204 229 2458 743 237 227 242 251 214
v/s Ratio Prot 0.05 047 c0.16 c0.48 0.04 ¢0.12 c0.12 012
v/s Ratio Perm 0.47 0.01
vic Ratio 046  1.02 121 099 098 032 085 083 082 0.04
Uniform Delay, d1 66.4 432 695 415 410 624 675 66.2 662 585
Progression Factor 0.88 0.35 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 01 175 1278 167 286 03 237 192 185 0.0
Delay (s) 588  32.7 1973 581 695 627 912 85.4 847 58.6
Level of Service E C F E E E F F F E
Approach Delay (s) 34.4 71.6 84.0 814
Approach LOS C E F F
Intersection Summary
HCM 2000 Control Delay 59.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 160.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 106.1% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
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Queues

1: N. Main St. & Treat Blvd 2[712017
S T2 S N B S

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 51 1210 577 378 1141 74 143 375 643 978 179
vic Ratio 049 104 104 024 068 076 031 079 098 09 034
Control Delay 785 827 1048 240 23 1058 575 268 709 66.6 157
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 785 827 1048 240 23 1058 575 268 709 66.6 157
Queue Length 50th (ft) 46 ~621 ~291 110 0 68 63 70 226 460 41
Queue Length 95th (ft) 78 #596  #410 154 0 #154 98  #205  #277  #598 106
Internal Link Dist (ft) 1359 306 1086 1080
Turn Bay Length (ft) 68 243 225 102 196 90
Base Capacity (vph) 263 1158 554 1575 1671 99 455 476 657 1027 531
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 019 104 104 024 068 075 031 079 098 09 034
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.

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

Queue shown is maximum after two cycles.
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Queues

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 2[712017
O S S N N

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 452 1383 1900 571 215 575 1346

vic Ratio 087 054 071 072 070 08 083

Control Delay 75.7 9.8 9.9 93 727 745 5.2

Queue Delay 0.0 0.9 0.3 0.5 0.0 0.0 24

Total Delay 757 107 102 98 727 745 7.6

Queue Length 50th (ft) 173 294 184 114 212 308 0

Queue Length 95th (ft) 218 354 m256 mil3l 287 353 0

Internal Link Dist (ft) 258 655 1047

Turn Bay Length (ft) 220 267 437

Base Capacity (vph) 578 2540 2685 794 355 786 1616

Starvation Cap Reductn 0 785 243 40 0 0 0

Spillback Cap Reductn 0 332 0 0 0 0 158

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 078 079 078 076 061 073 092

Intersection Summary

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

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 222 2112 348 468 1983 50 370 369 51 136 480 276
vic Ratio 083 106 047 109 091 007 110 041 012 08 106 0.6
Control Delay 1024 762 135 987 255 19 1436 522 06 1131 1145 176
Queue Delay 00 183 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1024 945 135 987 262 19 1436 522 06 1131 1145 176
Queue Length 50th (ft) 116  ~885 68  ~277 252 0 ~226 173 0 142 ~548 58
Queue Length 95th (ft) m#163  #934 ml1l2 m#283 m285 m2  #312 214 0 #236 #706 82
Internal Link Dist (ft) 655 700 1075 548
Turn Bay Length (ft) 164 235 600 264 202 125
Base Capacity (vph) 269 1997 748 428 2191 769 335 891 423 167 454 1069
Starvation Cap Reductn 0 53 0 0 50 0 0 0 0 0 0 0
Spillback Cap Reductn 0 419 0 0 0 0 0 0 14 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 083 134 047 109 093 007 110 041 012 081 106 0.26
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.

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

Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
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Queues

4: Jones Rd. & Treat Blvd 2[712017
P . Y N S A

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 165 2268 277 2442 965 76 224 200 207 65
vic Ratio 046 1.02 121 099 099 032 08 083 08 023
Control Delay 602 359 1833 575 478 647 8.0 921 910 7.7
Queue Delay 00 303 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 602 662 1833 575 478 647 8.0 921 910 7.7
Queue Length 50th (ft) 89 ~957 ~352 ~954 691 72 196 216 224 0
Queue Length 95th (ft) m89 m#973  #493 #1045  #922 115 263 280 288 23
Internal Link Dist (ft) 700 1282 449 751
Turn Bay Length (ft) 341 175 295 228
Base Capacity (vph) 362 2214 229 2458 978 284 302 307 319 339
Starvation Cap Reductn 0 176 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 046 111 121 099 099 027 074 065 065 019
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.

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

Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis

1: N. Main St. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N A T » i N M ol b T » i
Volume (vph) 81 614 223 589 501 1030 179 401 509 626 625 221
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 10 11 14 12 12 16 11 11 11
Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
Lane Util. Factor 100 095 097 09 100 100 09 100 097 09 1.00
Frpb, ped/bikes 100 099 100 100 098 100 100 098 100 100 0.97
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 1.00
Frt 100 096 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (prot) 1745 3276 3204 3455 1682 1805 3610 1761 3351 3490 1508
FIt Permitted 095 1.00 095 100 100 09 100 100 095 100 1.00
Satd. Flow (perm) 1745 3276 3204 3455 1682 1805 3610 1761 3351 3490 1508
Peak-hour factor, PHF 094 094 094 08 08 08 087 087 087 093 093 093
Adj. Flow (vph) 86 653 237 693 589 1212 206 461 585 673 672 238
RTOR Reduction (vph) 0 26 0 0 0 0 0 0 314 0 0 112
Lane Group Flow (vph) 86 864 0 693 589 1212 206 461 271 673 672 126
Confl. Peds. (#/hr) 36 7 7 36 17 4 4 17
Confl. Bikes (#/hr) 4 1 1
Heavy Vehicles (%) 0% 2% 1% 2% 1% 0% 0% 0% 2% 1% 0% 0%
Turn Type Prot NA Prot NA  Free Prot NA  Perm Prot NA  Perm
Protected Phases 7 4 3 8 5 2 19 6
Permitted Phases Free 2 6
Actuated Green, G (s) 11.3 370 31.0 567 1400 199 220 220 280 341 341
Effective Green, g (s) 11.3 370 310 567 1400 199 220 220 280 341 341
Actuated g/C Ratio 0.08 0.26 022 041 100 014 016 016 020 024 024
Clearance Time () 4.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 4.0 6.0 3.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 140 865 709 1399 1682 256 567 276 670 850 367
v/s Ratio Prot 0.05 ¢0.26 c0.22 017 011 013 c0.20 0.19
v/s Ratio Perm c0.72 c0.15 0.08
v/c Ratio 0.61  1.00 098 042 072 080 081 098 100 079 034
Uniform Delay, d1 622 515 542 299 00 582 570 588 560 496 437
Progression Factor 100 1.00 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 55 301 28.0 0.6 27 166 121 494 359 7.4 25
Delay (s) 678 816 822 305 27 747 691 1082 919 570 463
Level of Service E F F C A E E F F E D
Approach Delay (s) 80.4 31.3 88.3 70.2
Approach LOS F C F E
Intersection Summary
HCM 2000 Control Delay 60.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 140.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15

¢ Critical Lane Group

2040 PM Revised Concept 4

Synchro 7 - Report

Page 1



HCM 2010 Signalized Intersection Summary

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I 44 ul LI ul
Volume (veh/h) 523 1155 0 0 1924 657 201 260 847 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1845 1881 0 0 1881 1881 1881 1881 1956
Adj Flow Rate, veh/h 556 1229 0 0 2025 0 209 271 0
Adj No. of Lanes 2 2 0 0 3 1 1 2 1
Peak Hour Factor 094 094 094 095 09 09 09 096 0.96
Percent Heavy Veh, % 3 1 0 0 1 1 1 1 1
Cap, veh/h 921 2874 0 0 2581 804 244 486 226
Arrive On Green 027 080 000 000 067 000 014 014 0.0
Sat Flow, veh/h 3408 3668 0 0 5305 1599 1792 3574 1663
Grp Volume(v), veh/h 556 1229 0 0 2025 0 209 271 0
Grp Sat Flow(s),veh/h/In 1704 1787 0 0 1712 1599 1792 1787 1663
Q Serve(g_s), s 228 164 0.0 00 440 00 183 113 0.0
Cycle Q Clear(g_c), s 228 164 0.0 00 440 00 183 113 0.0
Prop In Lane 1.00 0.00  0.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 921 2874 0 0 2581 804 244 486 226
VIC Ratio(X) 060 043 000 000 078 000 08 056 0.00
Avail Cap(c_a), veh/h 921 2874 0 0 2581 804 392 782 364
HCM Platoon Ratio 100 100 100 100 133 133 1.00 100 1.00
Upstream Filter(l) 100 100 000 000 051 000 1.00 100 0.0
Uniform Delay (d), s/iveh 50.9 4.7 0.0 00 205 00 676 646 0.0
Incr Delay (d2), siveh 0.8 0.5 0.0 0.0 1.3 0.0 5.8 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(-26165%),veh/in 10.8 8.2 0.0 00 208 0.0 9.4 5.6 0.0
LnGrp Delay(d),s/veh 51.7 5.2 0.0 00 218 00 734 650 0.0
LnGrp LOS D A € E E
Approach Vol, veh/h 1785 2025 480
Approach Delay, s/veh 19.7 21.8 68.6
Approach LOS B C E
Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 133.6 482 854 26.4
Change Period (Y+Rc), s 5.0 5.0 *5 4.6
Max Green Setting (Gmax), 115.4 31.0 * 80 35.0
Max Q Clear Time (g_c+l1), s 18.4 248  46.0 20.3
Green Ext Time (p_c), s 44.4 53 319 1.2
Intersection Summary
HCM 2010 Ctrl Delay 26.1
HCM 2010 LOS C
Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 Signalized Intersection Summary

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M4 ol b T ol b T » ol N ol
Volume (veh/h) 144 1657 201 292 1877 93 259 448 174 128 354 445
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 097  1.00 100 1.00 093  1.00 0.94
Parking Bus, Adj 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Adj Sat Flow, veh/h/In 1863 1881 1900 1881 1881 1976 1900 1863 1881 1845 1827 1937
Adj Flow Rate, veh/h 160 1841 223 301 1935 0 282 487 189 147 407 511
Adj No. of Lanes 2 3 1 2 3 1 2 2 1 1 1 2
Peak Hour Factor 090 090 09 097 097 097 092 092 092 087 087 0.87
Percent Heavy Veh, % 2 1 0 1 1 0 0 2 1 3 4 2
Cap, veh/h 202 2118 646 343 2387 781 326 893 376 167 454 850
Arrive On Green 004 028 028 020 093 000 009 025 025 010 025 025
Sat Flow, veh/h 3442 5136 1565 3476 5136 1680 3510 3539 1492 1757 1827 2737
Grp Volume(v), veh/h 160 1841 223 301 1935 0 282 487 189 147 407 511
Grp Sat Flow(s),veh/h/In 1721 1712 1565 1738 1712 1680 1755 1770 1492 1757 1827 1369
Q Serve(g_s), s 74 546 182 135 172 00 127 191 132 132 345 184
Cycle Q Clear(g_c), s 74 546 182 135 172 00 127 191 132 132 345 184
Prop In Lane 1.00 100 1.00 100 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 202 2118 646 343 2387 781 326 893 376 167 454 850
VIC Ratio(X) 079 087 035 08 08L 000 087 055 050 088 090 0.60
Avail Cap(c_a), veh/h 215 2118 646 391 2387 781 351 893 376 198 468 872
HCM Platoon Ratio 067 067 067 200 200 200 100 100 100 1.00 100 1.00
Upstream Filter(l) 087 087 087 009 009 000 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 759 538 406 633 3.6 00 716 519 298 715 581 263
Incr Delay (d2), siveh 15.1 45 1.3 19 0.3 00 177 0.4 04 273 220 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(-26165%),veh/in 4.0  26.8 8.1 6.5 6.8 0.0 6.9 9.4 5.5 7.7 202 7.3
LnGrp Delay(d),s/veh 91.0 583 419 652 39 00 893 523 302 988 801 289
LnGrp LOS F E D E A F D € F F ]
Approach Vol, veh/h 2224 2236 958 1065
Approach Delay, s/veh 59.0 12.2 58.8 58.1
Approach LOS E B E E
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 218 720 198 448 134 804 192 454
Change Period (Y+Rc), s 6.0 *6 5.0 *5 4.0 6.0 4.0 5.0
Max Green Setting (Gmax), s  18.0 *66  16.0 *41 100 740 180 39.0
Max Q Clear Time (g_c+l1),s 155 56.6 147 365 94 192 152 211
Green Ext Time (p_c), s 0.3 9.1 0.2 3.3 0.0 481 0.0 3.0
Intersection Summary
HCM 2010 Ctrl Delay 427
HCM 2010 LOS D
Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM Signalized Intersection Capacity Analysis

4: Jones Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I L o N 44 ul % Ts % iy ul
Volume (vph) 50 1774 135 210 2008 307 153 32 392 505 118 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 11 12 12 11 12 12 11 11 10
Total Lost time (s) 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 097 091 100 091 1.00 100 1.00 095 095 1.00
Frpb, ped/bikes 1.00 0.99 100 100 09 100 097 100 100 097
Flpb, ped/bikes 100 1.00 100 100 1.00 100 1.00 100 100 1.00
Frt 100 099 100 100 08 100 0.86 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 095 1.00 095 097 1.00
Satd. Flow (prot) 3385 5051 1728 5136 1503 1745 1579 1641 1681 1456
Flt Permitted 095 1.00 095 1.00 1.00 095 1.00 095 097 1.00
Satd. Flow (perm) 3385 5051 1728 5136 1503 1745 1579 1641 1681 1456
Peak-hour factor, PHF 089 089 08 092 092 092 08 08 08 059 059 059
Adj. Flow (vph) 56 1993 152 228 2183 334 180 38 461 856 200 220
RTOR Reduction (vph) 0 5 0 0 0 100 0 148 0 0 0 102
Lane Group Flow (vph) 56 2140 0 228 2183 234 180 351 0 522 534 118
Confl. Peds. (#/hr) 13 23 23 13 19 17 17 19
Confl. Bikes (#/hr) 13 1
Heavy Vehicles (%) 0% 1% 0% 1% 1% 3% 0% 4% 0% 1% 0% 0%
Turn Type Prot NA Prot NA  Perm  Split NA Split NA  Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 4
Actuated Green, G (s) 128 540 170 582 582 260 26.0 430 430 430
Effective Green, g () 128 540 170 582 582 260 260 430 430 430
Actuated g/C Ratio 008 0.34 011 036 036 016 0.16 027 027 027
Clearance Time () 4.0 6.0 4.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 6.0 2.0 6.0 6.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 270 1704 183 1868 546 283 256 441 451 391
v/s Ratio Prot 0.02 c0.42 0.13 ¢0.43 0.10 c0.22 c0.32 032
v/s Ratio Perm 0.16 0.08
vic Ratio 021 1.26 125 117 043 064 137 118 118 0.30
Uniform Delay, d1 689  53.0 715 509 384 626 670 585 585  46.6
Progression Factor 0.64 0.55 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 01 1178 1479 821 25 34 1895 1036 1034 0.2
Delay (s) 442 1469 2194 1330 408 66.0 256.5 1621 1619  46.7
Level of Service D F F F D E F F F D
Approach Delay (s) 144.3 128.9 206.0 142.1
Approach LOS F F F F
Intersection Summary
HCM 2000 Control Delay 143.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 160.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 119.4% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group
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Queues

1: N. Main St. & Treat Blvd 2[712017
S T2 S N B S

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 86 890 693 589 1212 206 461 585 673 672 238
vic Ratio 061 1.00 09 042 072 080 081 099 100 079 050
Control Delay 80.1 786 826 316 27 808 693 557 748 579 217
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 801 786 826 316 27 808 693 557 748 579 217
Queue Length 50th (ft) 77 414 326 200 0 182 216 224  ~227 307 68
Queue Length 95th (ft) 132 #564  #410 250 0 260 269  #433  #297  #410 159
Internal Link Dist (ft) 1359 309 1086 1080

Turn Bay Length (ft) 68 243 225 102 196 90
Base Capacity (vph) 211 892 709 1400 1682 296 567 591 670 849 479
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 041 100 098 042 072 070 081 099 100 079 050

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

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

Queue shown is maximum after two cycles.

2040 PM Revised Concept 4

Synchro 7 - Report
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Queues

2: NB 1-680 Off Ramp/Buskirk Ave & Treat Blvd

2[7/2017

O S S N N
Lane Group EBL EBT WBT WBR NBL NBT NBR
Lane Group Flow (vph) 556 1229 2025 692 209 271 882
vic Ratio 087 045 071 078 081 051 053
Control Delay 78.0 66 118 126 883 650 12
Queue Delay 0.0 0.5 0.3 0.6 0.0 0.0 0.0
Total Delay 78.0 71 121 132 883 650 13
Queue Length 50th (ft) 294 191 224 132 215 139 0
Queue Length 95th (ft) #388 294 361 mi93 294 176 0
Internal Link Dist (ft) 255 655 1047
Turn Bay Length (ft) 220 267 437
Base Capacity (vph) 636 2731 2838 885 378 781 1652
Starvation Cap Reductn 0 966 270 38 0 0 0
Spillback Cap Reductn 0 34 0 0 0 0 16
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 087 070 079 08 055 035 054

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.

2040 PM Revised Concept 4

Synchro 7 - Report
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Queues

3: Oak Rd/Oak Rd. & Treat Blvd 2[712017
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 160 1841 223 301 1935 96 282 487 189 147 407 511
vic Ratio 078 088 031 083 08 012 08 056 037 08 088 049
Control Delay 1024 456 123 343 9.1 00 954 556 81 1072 783 256
Queue Delay 0.0 0.6 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1024 461 123 343 9.8 00 954 556 81 1072 783 256
Queue Length 50th (ft) 89 655 49 153 100 0 152 237 0 152 411 151
Queue Length 95th (ft) #146 563 103 ml41  m76 m0  #226 299 65  #251  #557 189
Internal Link Dist (ft) 655 700 1075 548
Turn Bay Length (ft) 164 235 600 264 202 125
Base Capacity (vph) 207 2081 727 364 2250 825 338 873 509 190 468 1060
Starvation Cap Reductn 0 53 0 0 101 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 077 091 031 083 09 012 083 056 037 077 087 048
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
2040 PM Revised Concept 4 Synchro 7 - Report
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Queues

4: Jones Rd. & Treat Blvd 2[712017
P . Y N S A
Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 56 2145 228 2183 334 180 499 522 534 220
vic Ratio 019 126 125 115 051 064 124 118 118 045
Control Delay 434 1456 2029 1195 241 738 1592 1529 1517  20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 434 1456 2029 1195 241 738 1592 1529 1517  20.7
Queue Length 50th (ft) 30 ~1046 ~295 ~1032 148 178 ~481 ~687 ~703 67
Queue Length 95th (ft) m35 #1116  #475 #1119 253 250  #641 447 455 47
Internal Link Dist (ft) 700 1282 449 751
Turn Bay Length (ft) 341 175 295 228
Base Capacity (vph) 338 1709 183 1893 653 283 404 441 452 492
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 017 126 125 115 051 064 124 118 118 045

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

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

Queue shown is maximum after two cycles.

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

2040 PM Revised Concept 4

Synchro 7 - Report
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1.0 SUMMARY

This report presents a traffic impact evaluation for four design scenarios meant to improve
the transportation environment for pedestrians and bicycles along Treat Boulevard. The
field observations on this corridor indicate that there are high vehicle turning volumes that
conflict with pedestrians, high weaving volumes that create a challenging environment for
cyclists, and that the current infrastructure could be improved to better serve these
populations.

The performance of four study intersections was evaluated for AM and PM peak periods for
the current year (2014) traffic conditions and future year (2040) traffic conditions. The
study concept geometric improvements as well as traffic signal timing improvements were
evaluated to determine the performance of the Existing Condition network (for current year
analysis) and the Future No-Build network (for future year analysis) using Synchro. Impacts
of supplemental alternatives were also analyzed.

The results, summarized in Table 1, indicate that the design alternatives result in little
impact on Treat Boulevard for the current year traffic conditions. For future year traffic
conditions, the design alternatives result in some impact to the intersection Level of Service
(LOS) and the network performance, but these impacts are relatively small. The safety
benefits for pedestrians and cyclists achieved by these improvements outweigh the small
increase in delay for vehicles.

Table 1: Summary of Significant Impacts

Parameter ‘ Concept 1B | Concept 2 ‘ Concepts 3and 4 Supplemental 1B
Current Year (2014)
Arterial LOS None None None N/A
Congestion
causes small de?ay Congestion causes | Congestion causes L
. increase at Main Congestion impacts
Intersection . small delay small delay
Street, Buskirk . . . . Jones Road (for
Impact Avenue. LOS increase at Main increase at Main 150s Cycle length)
. Street, Oak Road Street, Oak Road y &
deterioration at
Oak Road (LOS E)
Future Year (2040)
Arterial LOS None None None N/A
causceosnsgrflztlllo(;lela Congestion causes | Congestion causes | Congestion causes
Intersection increase at Mainy small delay small delay delay increase (for
Impact Street Buskirk increase at Main increase at Main | each supplemental
’ Street, Oak Road Street, Oak Road alternative)
Avenue, Oak Road

Note: The performance of Concept 1A was not analyzed because it will have little effect on network
performance and it is a temporary/ short term improvement.

Task 4.2: Contra Costa Centre 1-680/Treat Boulevard 1
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2.0 INTRODUCTION

2.1 Introduction

The Contra Costa Centre Transit Oriented Development (TOD) in Walnut Creek is
characterized by mixed commercial and residential land use. This area contains the Pleasant
Hill BART Station and is accessed by pedestrians and cyclists via the Iron Horse Trail or
Geary Road, west of N. Main Street. Though nearly complete, this area is lacking adequate
pedestrian and bicycle infrastructure connecting the area west of the Interstate-680 (I-680)
overcrossing with Treat Boulevard destinations, such as the BART Station and the Iron Horse
Trail.

This area represents a gap in the pedestrian and bicycle transportation network. In the study
corridor there are as many as nine travel lanes and there is a lack of sidewalk connectivity
and no sidewalk between Main Street and the I-680 northbound ramp/Buskirk Avenue. As a
result of poor pedestrian infrastructure, pedestrians dart into Treat Boulevard to cross the
street rather than using crosswalks. Cyclists and pedestrians conflict with heavy traffic
entering and exiting [-680. No bicycle facilities exist on Treat Boulevard in this study area.

With the goal of providing more livable communities, Contra Costa County Department of
Conservation and Development has decided to complete the 1-680/Treat Boulevard Bicycle
and Pedestrian Plan. To finish the bicycle and pedestrian transportation network, Contra
Costa County has targeted Treat Boulevard between Main Street and Jones Road to provide
more efficient access from the Iron Horse Trail to businesses and restaurants on Main Street,
focusing especially on the [-680 interchange. The Transportation for Livable Communities
(TLC) program is the funding source for this project, which is managed by the Contra Costa
Transportation Authority (CCTA).

This project includes the following intersections:
e Treat Boulevard/Geary Road and Main Street
e Treat Boulevard and Buskirk Avenue/I-680 northbound ramps
e Treat Boulevard and Oak Road
e Treat Boulevard and Jones Road/Iron Horse Trail
Figure 1 shows a vicinity map of the study corridor.

As with any project that requires signal retiming and intersection reconfiguration, support of
the city is important. The City of Walnut Creek is proactive about signal timing. Currently
DKS is conducting a signal timing project as part of the Metropolitan Transportation
Commission (MTC) Program for Arterial System Synchronization (PASS) on several corridors
in Walnut Creek, including Main Street and Geary Road (Treat Boulevard west of Main
Street). Another consultant is working on implementing a Traffic Responsive Signal Timing
strategy along Treat Boulevard by June of 2015.

The existing conditions of the study corridor are described in the memorandum titled
“Existing Traffic Conditions Report”, attached in Appendix A.

Task 4.2: Contra Costa Centre 1-680/Treat Boulevard 2 July 22, 2015
Bicycle and Pedestrian Plan —Feasibility Study and
Evaluation Traffic Analysis
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2.2 Improvement Concepts

To provide improved mobility and access for pedestrians and bicyclists, four concepts were
developed, and are listed below. The goal of the roadway improvement concepts is to
improve the environment for pedestrians and cyclists without significantly impacting the
travel experience along the Treat Boulevard corridor for the automobile mode of
transportation. These concepts were provided by Alta Planning (“Treat Boulevard Concepts -
Modeling Guidance” Memorandum (November 5, 2014), attached in Appendix B), and
described briefly below.

e Concept 1A: Minor Striping Enhancements

e Concept 1B: Buffered Bike Lanes

e Concept 2: Shared Use Path and Buffered Bike Lanes

e Concept 3: Shared Use Path, Cycle Track and Sidewalk
e (Concept 4: Shared Use Path and Sidewalk

Concept 1A is a short-term minor modification to the existing lane configuration between
Main Street and Buskirk Avenue. It provides for restriping of the lanes to accommodate on
street bike lanes. It also includes high visibility crosswalks at each of the four study
intersections. Special bike markings are also added to enhance visibility of the bike lanes at
critical locations. Due to the limited effect of this alternative and its temporary nature, this
alternative was not evaluated.

Concept 1B proposes the addition of a buffered bike lane westbound along Treat Boulevard
from Jones Road to N. Main Street. This entails the conversion of the westbound shoulder
area and right turn bay between Jones Road and Oak Road to the buffered bike lane. The
outside westbound lane between Oak Road and N. Main Street would also be converted to
the buffered bike lane. The southbound channelized right turn at Oak Road would be
restricted to bicycle use only, eliminating the free right turn movement for vehicles.

In Concept 2, a shared use path and buffered bike lane would be added westbound along
Treat Boulevard. This involves conversion of the westbound shoulder area and right turn bay
between Jones Road and Oak Road to a buffered bike lane, with parking remaining intact
along the outside of the segment. The shared use path would be built along the north
sidewalk from Oak Road to N. Main Street, traveling through the north side of the Treat
Boulevard/Oak Road intersection, and eliminating the southbound channelized right turn
lane for vehicles.

In Concept 3, a shared use path and cycle track would be added westbound along Treat
Boulevard. This involves conversion of the westbound shoulder area and right turn bay
between Jones Road and Oak Road to a cycle track, with parking located between the bicycle
facility and lanes of travel. The shared use path would be built along the north sidewalk from
Oak Road to N. Main Street, traveling through the north side of the Treat Boulevard/Oak
Road intersection, and eliminating the southbound channelized right turn lane for vehicles.

Task 4.2: Contra Costa Centre 1-680/Treat Boulevard 4 July 22, 2015
Bicycle and Pedestrian Plan —Feasibility Study and
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Concept 4, a shared use path would be added westbound along Treat Boulevard. Concept 4
focuses on providing for two way bicycle travel along the north side of Treat Boulevard and
enhancing pedestrian travel on the south side. High visibility “ladder” type crosswalk
striping, yield lines and signs would be provided at the channelized right-turns. All curb
ramps would be replaced to meet America with Disabilities Act (ADA) standards. Removing
the southbound channelized right-turn at Oak Road and Jones Road will eliminate the
weaving of westbound motorists between Oak Road and the [-680 ramps. This is expected to
improve traffic operation and safety. A focused analysis for Concept 4 is attached in
Appendix E.

As instructed in the modeling guidance memorandum, only the improvements in the
westbound direction were evaluated. Concept 1A, the short-term improvement scenario, was
not modeled as the impact on vehicular traffic would be very small and would not be
captured by the Synchro model.

This report presents a traffic analysis for Concepts 1B, 2, 3, and 4 for the weekday AM and
PM peak periods for the current year (2014) and for a future year (2040). Measures of
Effectiveness include traffic delays, the emission of harmful greenhouse gases, and
automobile travel time along the study corridor.

3.0 ANALYSIS METHOD

This section describes the study intersections, study scenarios, methods used to evaluate
concept performance, development of the model, and the impact criteria.

3.1 Study Intersections

The Treat Boulevard study segment extends from Main Street to Jones Road. The following
intersections were selected for the project:

e Treat Boulevard/Geary Road and Main Street

e Treat Boulevard and Buskirk Avenue/I-680 northbound ramps
e Treat Boulevard and Oak Road

e Treat Boulevard and Jones Road

All four intersections are operated by the City of Walnut Creek. Buskirk Avenue, Oak Road,
and Jones Road on Treat Boulevard run actuated-coordinated east-west during daytime
hours. However, Main Street operates in coordination with Ygnacio Valley Road
(coordinated north-south) during the day. Treat Boulevard/Geary Road/Main Street has a
different cycle length than the three other study intersections during the AM peak period.

3.2 Study Scenarios

The traffic analysis was completed for the following three concepts. These concepts are
described in more detail in the “Treat Boulevard Concepts - Modeling Guidance”
Memorandum (November 5, 2014), attached in Appendix B.
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e Concept 2: Shared Use Path and Buffered Bike Lanes

e Concept 1B: Buffered Bike Lanes

e Concept 3: Shared Use Path, Cycle Track and Sidewalk
e (Concept 4: Shared Use Path and Sidewalk

Each concept was analyzed under both A.M. and P.M. peak hour conditions for the current
year (2014) and the future year (2040).

Supplemental Scenarios

Three additional scenarios were tested in the Concept 1B AM network to investigate the
expected traffic impact that may result in implementing additional traffic signal strategies to
enhance pedestrian and cyclist traffic safety. Traffic signal timing strategies are listed as
follows:

e Leading Pedestrian Interval (Treat Blvd/Oak Rd intersection only) - this timing
element provides a leading walk symbol to pedestrians before concurrent vehicle
phases receive green, allowing pedestrians to establish themselves in the roadway
before vehicles begin to move. In this case, the timing allows pedestrians to reach the
center of the first travel lane before the concurrent vehicle phase is called.

e 150s Cycle Length (Treat Blvd/Buskirk Ave, Treat Blvd/Oak Rd, Treat Blvd/Jones Rd)
- The cycle length for these three intersections was reduced from 160s to 150s. The
green time for the westbound and eastbound movement was reduced first and the
side street green was reduced when necessary.

e Protected/concurrent phasing (Treat Blvd/Oak Rd intersection only) - Protected
concurrent phasing was applied to the westbound right turn movement (which
receives a green turn arrow along with the southbound left turn) and the northbound
right turn movement (which receives a green arrow with the westbound left turn). In
this case right turn on red was prohibited for these movements to provide safe
crossing for pedestrians.

3.3 Level of Service (LOS) Analysis Methods and Parameters

LOS is a qualitative description of intersection operation that uses an A through F letter
rating system related to travel delay and congestion. LOS A indicates free flow conditions
with little or no delay, while LOS F indicates jammed conditions with excessive delays and
long back-ups.

Signalized Intersections

Peak hour intersection conditions are reported as average control delay with corresponding
levels of service. LOS ratings are qualitative descriptions of intersection operations and are
reported using an A through F letter rating system to describe travel delay and congestion.
The operating conditions at signalized intersections were evaluated using the 2000 and 2010
Highway Capacity Manual (HCM) Signalized intersections methods.

Task 4.2: Contra Costa Centre 1-680/Treat Boulevard 6 July 22, 2015
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Arterials

Arterial roadway LOS was evaluated using the HCM 2000 Urban Street methods contained in
the Synchro version 8 software analysis program.

3.4 Model Development

The Synchro model developed for the previous task was used as a base to develop the models
for each concept for each scenario. To make the corridor more pedestrian and bicycle
friendly, the following three signal timing elements were updated for each intersection for
each scenario:

e The pedestrian walk time was increased to 7 seconds.

e The pedestrian clearance interval (flashing don’t walk) was increased to provide
sufficient time for pedestrians to clear the intersection. As the pedestrian crossing
time is dependent on crosswalk length, the increase in the pedestrian clearance
interval varied by crosswalk.

¢ The minimum green time was increased to provide sufficient green time for cyclists to
clear the intersection before the onset of the yellow timing interval. As the bicycle
crossing time is dependent on intersection width, the increase in minimum green time
varied by intersection approach.

The Synchro networks were optimized for each concept for the current year. For the future
year, the Synchro networks were optimized for each concept and the future no-build
network.

3.5 Significant Impact Criteria

The traffic analysis relies on standards of significance established by the jurisdictions within
the study area that are used to determine whether a project would result in a significant
impact and to indicate a need for mitigation measures. To determine which intersections
would be impacted by the Project, intersection delay estimates and LOS were used.

The City of Walnut Creek and the Contra Costa Transportation Authority (CCTA) Growth
Management Program both use a standard of LOS D. The County General Plan uses a
standard of low LOS E.

4.0 LONG TERM CUMULATIVE (2040)
CONDITIONS

This section includes the traffic volume forecasts for 2040 conditions. Future year volumes
were developed using the CCTA Travel Demand Model (TDM). This model assigns trips
based on the projected population growth and land use. It also incorporates planned
projects. The changes in segment volumes between the 2014 and 2040 CCTA TDM were
applied to the existing volumes to attain future year segment volumes. These were then
processed into turning movement volumes using the furness adjustment method. This task

Task 4.2: Contra Costa Centre 1-680/Treat Boulevard 7 July 22, 2015
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was completed for both the AM and PM peak periods. Figure 2 shows the A.M. peak hour and
P.M. peak hour vehicle turning movement counts for the four study intersections.
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5.0 CONCEPT EVALUATION - CURRENT
YEAR 2014

Each concept was evaluated using current year (2014) traffic volumes to provide a basis to
assess the concept alternatives under future traffic conditions. The performance of each
concept was evaluated against the performance of the existing geometry and traffic control
system.

Table 2 summarizes the estimated measures of effectiveness (MOEs) from the Synchro
models for each concept alternative for the current year traffic conditions. Appendix C
contains the Synchro model output results for the Arterial Levels of Service and the MOEs for
Treat Boulevard under each of the study scenarios. The MOEs include such corridor
performance measures as average number of stops per vehicle, total delay, average speeds,
travel time, and emissions. Total delay and number of stops are measured as an average per
vehicle. However, the travel time is measured as the cumulative travel time experienced by
all vehicles on the corridor. The performance of the proposed improvement concepts is
compared with the performance of the existing layout of Treat Boulevard in Table 3.

It should be noted that the network offsets (the time green begins for the coordinated phase
at each coordinated intersection) were optimized for the study concepts, which explains
positive network impacts.
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Table 2: System Measures of Effectiveness from Current Year (2014) Synchro Models

Total

Delay/ Stops/ Total | Average! co NOx Arterial
Roadway | Approach |Peak Hour it P Travel Speed | Emissions | Emissions
Vehicle Vehicle Time (hr)| (mph) (kg) (kg) LOS
(sec/veh) P 9
AM. 22 0.43 103 15 9.27 1.80 D
Westbound
P.M. 23 0.43 91 13 8.07 1.57 E
Existing
AM. 36 0.53 99 9 8.16 1.59 F
Eastbound
P.M. 32 0.55 95 10 8.18 1.59 E
AM. 20 0.47 99 15 9.3 1.81 D
Westbound
P.M. 18 0.39 79 15 7.3 1.42 E
Concept 1b*
AM. 35 0.49 95 10 7.83 1.52 F
Eastbound
P.M. 27 0.48 85 11 7.4 1.44 E
AM. 20 0.47 98 15 9.24 1.8 D
Westbound
P.M. 19 0.40 80 15 7.36 1.43 E
Concept 2*
AM. 36 0.50 99 9 8.06 1.57 F
Eastbound
P.M. 27 0.48 84 11 7.35 1.43 E
AM. 20 0.47 98 15 9.24 1.8 D
Westbound
P.M. 19 0.40 80 15 7.36 1.43 E
Concept 3*
AM. 36 0.50 99 9 8.06 1.57 F
Eastbound
P.M. 27 0.48 84 11 7.35 1.43 E
AM. 20 0.47 98 15 9.24 1.8 D
Westbound
P.M. 19 0.40 80 15 7.36 1.43 E
Concept 4*
AM. 36 0.50 99 9 8.06 1.57 F
Eastbound
P.M. 27 0.48 84 11 7.35 1.43 E
Notes: Total Delay/Vehicle (sec/veh) = The control delay plus the queue delay experienced per vehicle.

Travel Time (hr) = The total time taken for all vehicles to travel through the corridor.

5.1 Current Year Concept Outcomes

CO Emissions (kg) = The amount of Carbon Monoxide emissions by all vehicles traveling along the corridor
in a period of one hour.
NOx Emissions (kg) = The amount of Nitrogen Monoxide emissions by all vehicles traveling along the
corridor in a period of one hour.
1Average speed accounts for traffic signal delay at the study intersections and queuing delay.
*Network optimized results.

Overall network performance is not negatively impacted for the current year. The high
weaving volumes observed between Oak Road and the [-680 ramps are mitigated with each
of the study concepts. Although the removal of the southbound free right turn at Oak Road
can affect individual intersection performance, removing the inefficient and unsafe weaving
behavior on this segment seems to have a positive effect on the network performance.
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Individual intersection LOS was also analyzed to assess the potential impacts of the concept
alternatives. Table 4 presents the findings. As shown, intersection delay is high in general
under existing conditions. Concept 1B results in some delay increase at Main Street, I-
680/Buskirk, and Oak Road. Concepts 2 and 3 result in some delay increase at Main Street
and Oak Road. LOS generally remains the same, except at Oak Road, which deteriorates, and
Jones Road during the morning peak period, which improves to a C.

Optimization improves the overall performance of the corridor, indicating limited network
impact from any of the proposed alternatives. Additionally, optimizing the corridor results in
improved performance of the Treat Boulevard/Jones Road intersection but decreased
efficiency of the Treat Boulevard/Oak Road intersection.

Each of the study concepts would result in an improved transportation network for
pedestrians and cyclists. Although the study concepts result in some delay impact at
individual intersections, this delay increase is relatively small, especially compared to the
benefits for other transportation modes.

Table 3: System Measures of Effectiveness Scenario Comparison for Current Year

(2014)

Total
1
Delay/ Stops/ ot Eeare .CO. NOX Arterial
Roadway | Approach |Peak Hour : . Travel Speed |Emissions | Emissions
Vehicle Vehicle Time (hr)| (mph) (kg) (kg) LOS
(sec/veh) P g 9

AM. -2 0.04 -4 0 0.03 0.01 No Change
Westbound

B-A: lC)O(n)cept P.M. -5 -0.04 -12 -0.77 -0.15 |No Change

1 -

Existing AM. -1 -0.04 -4 1 -0.33 -0.07  |No Change
Eastbound

P.M. -5 -0.07 -10 1 -0.78 -0.15 |No Change

AM. -2 0.04 -5 0 -0.03 0.00 |No Change
Westbound

C-A: Concept P.M. -4 -0.03 -11 2 -0.71 -0.14 |No Change

2 (-) Existing AM. 0 -0.03 0 0 -0.10 -0.02  |No Change
Eastbound

P.M. -5 -0.07 -11 1 -0.83 -0.16 |No Change

AM. -2 0.04 -5 0 -0.03 0.00 |No Change
Westbound

D-A: Concept P.M. -4 -0.03 -11 2 -0.71 -0.14 |No Change

3 (-) Existing AM. 0 -0.03 0 0 -0.10 -0.02  |No Change
Eastbound

P.M. -5 -0.07 -11 1 -0.83 -0.16 |No Change

AM. -2 0.04 -5 0 -0.03 0.00 No Change
Westbound

E-A: Concept P.M. -4 -0.03 -11 2 -0.71 -0.14 |No Change

4 (-) Existing AM. 0 -0.03 0 0 -0.10 -0.02  [No Change
Eastbound

P.M. -5 -0.07 -11 1 -0.83 -0.16 |No Change
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Table 4: Intersection LOS Comparison for Current Year (2014)

Existing Concept 1B Concept 2 Concepts 3 & 4
Intersection Peak | control Control Control Control
Hour | pelay | LOS | Delay | LOS | Delay | LOS | Delay | LOS
(s) (s) (s) (s)
Main Street* PM. | 429 D 411 D 42.2 D 42.2 D
Treat Boulevard and I- | A M. 30.3 C 32.9 C 30.3 C 30.3 C
680 Northbound

Treat Boulevard and Oak| A-M. 46.8 D 55.5 E 53.6 D 53.6 D
Road PM. | 193 B 39.4 D 40.1 D 40.1 D
Jones Road* P.M. 49.8 D 37.7 D 38.2 D 38.2 D

Notes: HCM 2010 analysis unless specified by *.
*HCM 2000 analysis due to HCM 2010 limitations.
The similarity in the results for Concepts 3 and 4 in Tables 2, 3, and 4 is because the two
concepts are essentially the same in terms of the number of lanes and capacity along the
segment of Treat Boulevard from N. Main Street to Jones Road. However, the two concepts
differ with minor improvements listed as follows:

1. The segment of Treat Boulevard between N. Main Street and Buskirk Avenue has a
side walk on the south side of the roadway, which Concept 3 does not have.

2. Concept 3 includes a Class II eastbound bicycle lane whereas Concept 4 has a Sharrow
in lieu of the on street bike lane. But the number of eastbound travel lanes on Treat
Boulevard is essentially the same in the eastbound direction.

3. The segment of Treat Boulevard between Buskirk Avenue and Jones Road has the
same number of travel lanes in each of the eastbound and westbound directions.

Additionally, a focused analysis of Concept 4, the preferred alternative is attached in
Appendix E.

5.2 Supplemental Alternative Evaluation

Three additional signal timing scenarios were tested in the Concept 1B AM network to
investigate the expected traffic impact that may result in implementing additional traffic
signal strategies to enhance pedestrian and cyclist traffic safety. These timing scenarios were
described in more detail in section 3.2 in the Supplemental Scenarios subsection.

The supplemental analysis results are shown in Table 5 and are compared against the base
1B AM network. The leading pedestrian interval and protected/concurrent phasing
alternatives were tested at the Oak Road intersection only. The 150s cycle length alternative
was tested at the 1-680/Buskirk Avenue, Oak Road, and Jones Road intersections.

As noted before, the HCM 2010 analysis was used as a basis for the 1-680/Buskirk Avenue
and Oak Road intersections and the HCM 2000 analysis was used for the Jones Road
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intersection. However, limitations in the HCM 2010 methods prevented analysis for the
leading pedestrian interval, and this alternative was analyzed using the HCM 2000 methods
as indicated by an asterisk. The Base 1B Concept performance is shown for HCM 2010 and
HCM 2000, also marked with an asterisk.

The leading pedestrian interval and protected/concurrent phasing do not appear to affect
traffic. Decreasing the cycle length from 160s to 150s results in a negative impact at Jones
Road but a slightly positive impact for the I-680/Buskirk Avenue and Oak Road intersections.

Table 5: Supplemental Analysis Intersection LOS for Current Year (2014)

Leading _ Protected/
Base Concept Pedestrian eI S Concurrent
150s 3
. Peak 1B Interval Phasing
Intersection
Hour Control Control Control Control
Delay (s) LOS | Delay LOS | Delay LOS | Delay LOS
(s) (s) (s)
Treat Boulevard and I-
680 Northbound
Ramps,/Buskirk AM. 32.9 C 30.5 C
Avenue
Treat Boulevard and 55.5 E . .
0ak Road AM. (45.6%) (D4 45.7 D 53.8 D 55.4 E
Treat Boulevard and AM 28.8 C 475 D
Jones Road*

Notes: HCM 2010 unless specified by *.
*HCM 2000 analysis due to HCM 2010 limitations. Both HCM version results are shown for Base Concept 1B at Treat
Boulevard and Oak Road because the HCM 2010 analysis could not be used for the Leading Pedestrian Interval evaluation.

6.0 CONCEPT EVALUATION - FUTURE YEAR
2040

The future year (2040) volumes were applied to the existing network geometry to develop
the future No-Build alternative. Each concept was then evaluated under future year traffic
conditions and compared to the future No-Build network performance. For the purpose of
this analysis, all networks were optimized, including the No-Build alternative.

Table 6 summarizes the estimated measures of effectiveness (MOEs) from the Synchro
models for each alternative for the future year. Appendix D contains the Synchro model
output results for the Arterial LOS and the MOEs for each signal corridor. The MOEs include
such corridor performance measures as average number of stops per vehicle, total delay,
average speeds, travel time, and emissions. The network was optimized for each scenario.
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Table 6: System Measures of Effectiveness from Future Year (2040) Synchro Models

Total

Delay/ Stops/ LT LTI co NOx Arterial
Roadway | Approach |Peak Hour it P Travel Speed | Emissions | Emissions
Vehicle Vehicle Time (hr)| (mph) (kg) (kg) LOS
(sec/veh) P 9
AM. 27 0.42 137 13 11.64 2.27 E
Westbound
P.M. 79 0.39 300 5 19.76 3.84 F
No Build
AM. 59 0.61 175 6 13.13 2.55 F
Eastbound
P.M. 63 0.55 176 6 12.73 2.48 F
AM. 28 0.44 139 12 11.84 2.3 E
Westbound
P.M. 80 0.39 305 19.99 3.89 F
Concept 1b
AM. 62 0.61 182 13.47 2.62 F
Eastbound
P.M. 69 0.57 188 13.43 2.61 F
AM. 34 0.47 158 11 13 2.53 E
Westbound
P.M. 84 0.43 319 20.91 4.07 F
Concept 2
AM. 43 0.50 136 10.58 2.06 F
Eastbound
P.M. 62 0.55 172 12.5 2.43 F
AM. 34 0.47 158 11 13 2.53 E
Westbound
P.M. 84 0.43 319 5 20.91 4.07 F
Concept 3
AM. 43 0.50 136 8 10.58 2.06 F
Eastbound
P.M. 62 0.55 172 6 12.5 2.43 F
Notes: Total Delay/Vehicle (sec/veh) = The control delay plus the queue delay experienced per vehicle.

6.1 Future Year Concept Outcomes

Travel Time (hr) = The total time taken for all vehicles to travel through the corridor.
CO Emissions (kg) = The amount of Carbon Monoxide emissions by all vehicles traveling along the corridor
in a period of one hour.
NOx Emissions (kg) = The amount of Nitrogen Monoxide emissions by all vehicles traveling along the
corridor in a period of one hour.
1Average speed accounts for traffic signal delay at the study intersections and queuing delay.

Future year volumes result in a high level of delay and travel time for the No-Build scenario,
as indicated in Table 6. However, the high weaving volumes observed between Oak Road and
the 1-680 ramps are mitigated with each of these alternatives due to the removal of the free
southbound right turn at Oak Road. Although performance degrades slightly for each of the
study concepts, removing the inefficient and unsafe weaving behavior on this segment seems

to reduce the potential negative impact of the improvements.

The performance of the proposed improvement concepts is compared with the performance
of the existing layout of Treat Boulevard (year 2040) in Table 7. Concept 1B results in a
small level of network performance degradation compared to the No-Build scenario.
Concepts 2 and 3 also result in small network performance degradation in the westbound
direction. However, these concepts result in improved operation in the eastbound direction,
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which is the result of network optimization. The combined eastbound and westbound MOEs
for these two concepts result in less delay and travel time than Concept 1B.

Individual intersection LOS was also analyzed. Table 8 presents the findings. As shown,
intersection delay is high in general for the future year No Build scenario. Concept 1B results
in some increased intersection delay, specifically small delay increases at Main Street,
Buskirk Avenue, and Oak Road. Although concepts 2 and 3 do not encroach on automobile
infrastructure near the Main Street intersection, they have a negative impact at Main Street
during the PM peak period due to signal timing reallocation. Concepts 2 and 3 also have a
small impact at Oak Road during the morning peak period. Overall high delay is related to
future traffic volumes rather than the proposed study concepts.

Each of the study concepts would result in an improved transportation network for
pedestrians and cyclists. Although the study concepts result in some network impact and
some delay impact at individual intersections, this delay increase is relatively small,
especially compared to the benefits for other transportation modes.

Table 7: Measures of Effectiveness Scenario Comparison for Future Year (2040)

DTZZII/ Stops/ Total | Average! co NOx
Roadway | Approach |Peak Hour V. P Travel Speed |Emissions | Emissions | Arterial LOS
Vehicle Vehicle Time (hr) | (mph) (kg) (kg)
(sec/veh) P g g
AM. 1 0.02 2 -1 0.20 0.03 No Change
Westbound
be %O)Tlcept P.M. 1 0.00 5 0 0.23 0.05 No Change
-) No
Build AM. 3 0.00 7 0 0.34 0.07 No Change
Eastbound
P.M. 6 0.02 12 0 0.70 0.13 No Change
AM. 7 0.05 21 -2 1.36 0.26 No Change
Westbound
C-A: Concept P.M. 5 0.04 19 1.15 0.23 No Change
2 (-)No Build AM. -16 -0.11 -39 -2.55 -0.49 | No Change
Eastbound
P.M. -1 0.00 -4 -0.23 -0.05 No Change
Westbound AM. 7 0.05 21 -2 1.36 0.26 No Change
estboun
D'? (C;rglcept P.M. 5 0.04 19 0 1.15 0.23 | No Change
-) No
: AM. -16 -0.11 -39 2 -2.55 -0.49 No Change
Build Eastbound g
P.M. -1 0.00 -4 0 -0.23 -0.05 No Change
Note: The No-Build scenario reflects future volumes applied to the existing network geometry.
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Table 8: Intersection LOS Comparison for Future Year

No Build Concept 1B Concept 2 Concept 3

Intersection Peak | control Control Control Control

Hour | pelay | LOS | Delay | LOS | Delay | LOS | Delay | LOS
(s) (s) (s) (s)
Main Street* PM. | 67.9 E 67.4 E 75.9 E 75.9 E
Treat BoulevardandI- | AM. | 31.4 C 36.4 D 30.5 C 30.5 C
680 Northbound

Treat Boulevard and Oak| A-M. 63.8 E 63.3 E 67.3 E 67.3 E
Road P.M. 46.3 D 48.9 D 45,5 D 45.5 D
Jones Road* PM. | 2119 F 212.4 F 2121 F 212.1 F

Notes: HCM 2010 analysis unless specified by *.
*HCM 2000 analysis due to HCM 2010 limitations.

6.2 Supplemental Alternative Evaluation

Three additional scenarios were tested in the Concept 1B AM network to investigate the
expected traffic impact that may result in implementing additional traffic signal strategies to
enhance pedestrian and cyclist traffic safety. The supplemental analysis results are shown in
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Table 9 and are compared against the Base 1B AM network. The leading pedestrian interval
and protected/concurrent phasing alternatives were tested at the Oak Road intersection
only. The 150s cycle length alternative was tested at the [-680/Buskirk Avenue, Oak Road,
and Jones Road intersections.

As noted before, the HCM 2010 analysis was used as a basis for the 1-680/Buskirk Avenue
and Oak Road intersections and the HCM 2000 analysis was used for the Jones Road
intersection. However, limitations in the HCM 2010 methods prevented analysis for the
leading pedestrian interval, and this alternative was analyzed using the HCM 2000 methods
as indicated by an asterisk. The Base 1B Concept performance is shown for HCM 2010 and
HCM 2000, the HCM 2000 results also marked with an asterisk.

The leading pedestrian interval and protected/concurrent phasing do affect intersection
performance, increasing delay somewhat. Decreasing the cycle length from 160s to 150s
negatively impacts traffic at the Oak Road and Jones Road intersections.
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Table 9: Supplemental Analysis Intersection LOS for Future Year (2040)

Leading _ Protected/
Base Concept Pedestrian Gyclelengtin= Concurrent
150s .
: Peak 1B Interval Phasing
Intersection
Hour Control Control Control Control
Delay (s) LOS Delay LOS Delay LOS Delay LOS
(s) (s) (s)
Treat Boulevard and I-
680 Northbound
Ramps,/Buskirk AM. 36.4 D 35.7 D
Avenue
Treat Boulevard and 63.3/ E * %
0ak Road AM. (59.5%) (E%) 72 E 72.6 E 68.9 E
Treat Boulevard and AM. 61.9 E 76.5 E
Jones Road*

Notes: HCM 2010 unless specified by *.
*HCM 2000 analysis due to HCM 2010 limitations. Both HCM version results are shown for Base Concept 1B at Treat
Boulevard and Oak Road because the HCM 2010 analysis could not be used for the Leading Pedestrian Interval evaluation.

7.0 CONCLUSIONS

The results indicate that the design alternatives result in relatively low impact on Treat
Boulevard for the current year traffic conditions. However, reducing the cycle length from
160 seconds to 150 seconds is expected to impact the Treat Boulevard/Jones Road
intersection in the supplemental 1B alternative scenario. Although capacity is reduced by
removing the southbound free right turn at Oak Road, this also removes the weaving
operation between Oak Road and the 1-680 ramps, which appears to improve traffic
operation as well as safety along Treat Boulevard.

For future year traffic conditions, the design alternatives result in some impact to the
intersection LOS and the network performance. There is no significant impact on Arterial
LOS, but Concepts 2, 3, and 4 have a small delay impact at Oak Road during the morning peak
hour and Main Street during the afternoon peak hour. Concept 1B results in more overall
network delay and higher travel times than Concept 2 and Concept 3, and also results in a
small delay impact at Main Street, Buskirk Avenue, and Oak Road.

Concept 4, the preferred alternative is a modified version of Concept 3 and is split into Phase
1 and Phase 2. Phase 1 represents the near-term improvements while Phase 2 represents the
long-term improvements options. Phase 2 includes the elimination of free right-turns at
Treat Boulevard/Oak Road, which is expected to eliminate the weaving behavior along Treat
Boulevard between Oak Road and Buskirk Avenue in the westbound direction.

Concept 4 would result in some increased delay and queuing for motorists at specific
intersections on Treat Boulevard. As expected, Phase 2 results in more delay and queuing
than Phase 1. However, implementation of Concept 4 also results in an improved
transportation network for pedestrians and cyclists and Phase 2 specifically results in the
reduction of potentially dangerous weaving along Treat Boulevard between Oak Road and
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Buskirk. When compared to the benefits for other transportation modes, the increased delay
for motorists is relatively small.

The study concepts achieve the project goal by providing high connectivity and safety for
pedestrians and cyclists. Although the study concepts result in some network impact and
some delay impact at individual intersections, this delay increase is relatively small when
compared to the expected benefits for other non-motorized transportation modes.

8.0 RECOMMENDATIONS

Each of the study concepts result in a similar level of impact to the Treat Boulevard
network. Concepts 1A and 1B keep bike lanes throughout the entire length of the study
corridor along Treat Boulevard in the westbound direction, whereas Concepts 2 and 3 keep
a bike pathway on the sidewalk in the segment between Oak Road and Main Street.
However, Concepts 3 provides the highest degree of separation between automobiles and
cyclists with the cycle track between Jones Road and Oak Road, and represents the safest
and most comfortable option for pedestrians and cyclists. However, implementing the cycle
track is not cost effective due to the expected usage of the facility. The landing for the Iron
horse trail and the location of the Pleasant Hill BART Station are located on the north side
of Treat Boulevard. It is therefore expected that majority of cyclists will access Treat
Boulevard via Oak Road rather than use the segment of Treat Boulevard between Oak Road
and Jones Road.

For these reasons DKS recommends implementation of Concept 4, which is cost effective
than Concept 3.
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INTRODUCTION AND SUMMARY

Introduction

The Contra Costa Centre Transit Oriented Development (TOD) in Walnut Creek is characterized by
mixed commercial and residential land use. This area contains the Pleasant Hill BART Station and
is accessed by pedestrians and cyclists via the Iron Horse Trail or west of Main Street. Though
nearly finished, this TOD is lacking safe pedestrian and bicycle infrastructure connecting the area
west of the I-680 bridge overcrossing with Treat Boulevard destinations, such as the BART Station
and the Iron Horse Trail.

This area represents a gap in the pedestrian and bicycle transportation network. In the study
corridor there are as many as nine travel lanes. There is a lack of sidewalk connectivity and no
sidewalk between Main Street and the I-680 northbound ramp (Buskirk Avenue). As a result of
poor pedestrian infrastructure, pedestrians dart into Treat Boulevard to cross the street rather
than using crosswalks. Cyclists and pedestrians conflict with heavy traffic entering and exiting I-
680. No bicycle facilities exist within the study area.

With the goal of providing more livable communities, Contra Costa County Department of
Conservation and Development has decided to complete the Interstate-680/Treat Boulevard
Bicycle and Pedestrian Plan. To finish the bicycle and pedestrian transportation network, Contra
Costa County has targeted Treat Boulevard between Main Street and Jones Road to provide more
efficient access from the Iron Horse Trail to businesses and restaurants on Main Street, focusing
especially on the 1-680 interchange. The Transportation for Livable Communities (TLC) program is
the funding source for this project, which is managed by the Contra Costa Transportation
Authority (CCTA).

This project includes the following intersections:
e Treat Boulevard/Geary Road and Main Street
e Treat Boulevard and Buskirk Avenue/I-680 northbound ramps
e Treat Boulevard and Oak Road
e Treat Boulevard and Jones Road/Iron Horse Trail
Figure 1 shows a vicinity map of the study corridor.

Prior to developing alternatives for an improved pedestrian and bicycle environment, it is
necessary to establish current traffic conditions and system performance under existing traffic
signal timing and corridor geometry. Accordingly, this report includes a description of existing
conditions as measured in the field and also as estimated in Synchro models based on current
signal timing parameters. Specifically this report discusses the existing conditions for the roadway
network, the existing traffic volumes and patterns, observations of field conditions, and a
discussion of the development of the simulation network for existing conditions.
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With the completion of the existing conditions, it will be possible to develop alternatives for
improved pedestrian and bicycle environment in the study area. One focus will be to complete
the sidewalk network. Another focus will be to evaluate from a traffic standpoint whether it is
possible to make provisions for Class Il (bike lanes) or Class IV (cycle track) bicycle facilities, using
MLOS and queuing analysis. Intersection and lane configuration options will be developed and
evaluated for the weekday A.M. peak and P.M. peak periods, focusing on traffic safety but
without significantly increasing traffic congestion. Measures of effectiveness will include traffic
delays, the emission of harmful greenhouse gases, and automobile travel time along the study
corridor.

Summary
This report has compiled the following data for this project:
e Traffic signal timing sheets,

e Video turning movement counts for each study intersection for the A.M. and P.M. peak
periods along Treat Boulevard. These counts include vehicles, pedestrians and bicyclists
(See Appendix A),

e Weekday and weekend 24-hour traffic counts on Treat Boulevard for seven days by
direction in 15-minute intervals (See Appendix A),

e Field review verifying lane configurations, speed limits, and turn lane storage lengths, and

e Field review that identifies intersections that are oversaturated, major driveways and
unsignalized intersections that may affect arrival rates and patterns at signalized
intersections, parking maneuvers, pedestrian activity, and other traffic patterns that may
affect traffic operations along Treat Boulevard.

The compiled and collected data were used to develop Synchro models for the existing
conditions. Locations where left-turn or right turn queue exceed the storage length of the turning
lane are noted as appropriate, as well as locations that provide for challenging pedestrian and
bicycle conditions.

The field observations indicate that there are high vehicle turning volumes that conflict with
pedestrians, high weaving volumes that create a challenging environment for cyclists, and that
the current infrastructure could be improved to better serve these populations. Based on the
current geometry and traffic patterns, there may be opportunities to reallocate roadway space to
encourage pedestrian and bicycle modes of travel through bike lanes, shared use paths, and/or
widened sidewalks. This is true in the eastbound direction from the 1-680 ramps/Buskirk
intersection to Jones Road and in the westbound direction from Main Street to Jones Road,
especially at the 1-680 overcrossing.

This report presents findings and conclusions with respect to existing conditions and the potential
for traffic signal timing improvements and geometric improvements to accommodate pedestrians
and bicycles. It also serves as a baseline for assessing future roadway improvement concepts
with existing roadway performance.
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EXISTING CONDITIONS

Study Intersections

The Treat Boulevard study segment extends from Main Street to Jones Road. The following
intersections were selected for the project:

e Treat Boulevard/Geary Road and Main Street

e Treat Boulevard and Buskirk Avenue/I-680 northbound ramps
e Treat Boulevard and Oak Road

e Treat Boulevard and Jones Road

All four intersections are operated by the City of Walnut Creek. Buskirk Avenue, Oak Road, and
Jones Road on Treat Boulevard run actuated-coordinated east-west during daytime hours.
However, Main Street operates in coordination with Ygnacio Valley Road (coordinated north-
south) during the day. Treat Boulevard/Geary Road/Main Street has a different cycle length than
the three other study intersections during the AM peak period.

Roadway Network

The Treat Boulevard study segment is characterized by the mixed land use of office, retail, and
multi-family residential. Treat Boulevard serves as an important corridor in the study area
because it serves as an east-west arterial and also provides access to the Pleasant Hill/Contra
Costa Centre BART Station and 1-680, which connects Lafayette to the south and Concord to the
north. The 1-680 northbound ramps intersect Treat Boulevard at Buskirk Avenue. The
southbound off-ramps enter the network on Main Street, north of Treat Boulevard. Entrance
ramps to I-680 southbound are accessed from eastbound Treat Boulevard and Main Street (north
of Treat Boulevard).

In the study corridor there are as many as nine travel lanes in the east-west direction. The
eastbound geometry varies from two to four through lanes with dual left turn pockets. In the
westbound direction the geometry varies from two to three through lanes with a right turn
pocket/lane and one or dual left turn pocket(s).

Sidewalks exist along both sides of Treat Boulevard except for the south side of the existing
bridge overpass of I-680, but the existing sidewalks are narrow and in poor condition. No
bicycle facilities exist along Treat Boulevard within the study area. There is a multi-purpose
path (Iron Horse Trail) that crosses over Treat Boulevard at Jones Road with a bridge structure.
The Contra Costa Canal Trail runs parallel to Treat Boulevard and intersects with the Iron Horse
Trail south of Jones Road.
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Traffic Volumes and Patterns

The traffic patterns are complex in this area due to the close spacing of intersections and the
BART overcrossing columns that divide the travel lanes between Oak Road and the [-680 ramps.
Visual observation during a field review indicates that a significant amount of traffic weaving
occurs at this location.

Using tube count technology, DKS conducted 24-hour traffic volume and speed counts over a
seven day period on Treat Boulevard between Oak Road and Jones Road. The data indicate pace
speeds (speed at which traffic travels when not stopped at the signal) of 21-35 mph during the
morning and afternoon peak periods.

The 24-hour traffic volume data plots for the study corridors are shown in Appendix A. The plots
depict the average weekday and weekend 24-hour volumes, the proportion of traffic in each
direction on weekdays, and average hourly volumes on weekdays that include their 95th
percentile confidence intervals. A review of the traffic distribution chart indicates the following
traffic pattern along Treat Boulevard: westbound/eastbound split = 58/42 and 48/52 during the
A.M. and P.M. peak periods, respectively. The 24-hour counts were also used to identify peak
periods for the turning movement counts.

Video data collection methodology was implemented to collect the turning movement counts,
which were conducted for 24 hours during a typical weekday (Tuesday) in May 2014, which was
characterized by sunny, dry weather. Appendix A contains the peak hour vehicle, pedestrian, and
bicycle counts for the study intersections, which were transcribed from the video counts based
on the analysis of the daily flow profile for the seven-day counts. The peak hour traffic count
data were entered into the Synchro model for existing conditions analysis. Some volume
balancing was conducted within the Synchro network for both the A.M. and P.M. peak periods.
The video data enabled verification of the traffic counts and aided in capturing pedestrian and
bicycle activities and validating turning movements at the study intersections.

Figure 2 shows the A.M. peak hour and P.M. peak hour vehicle turning movement counts for the
four study intersections. It also shows the weekday average daily traffic (ADT) along the study
corridor. Tables 1 and 2 summarize the A.M and P.M. peak period pedestrian and bicycle counts
for the study intersections, respectively.
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Table 1: Existing Pedestrian Count Summary

D KS Experts Connecting Communities

Peak
D S Period South North East West Total
(1-hour | Crosswalk | Crosswalk | Crosswalk | Crosswalk
counts)
Main St P.M. 7 36 4 17 64
5 Treat Blvd/ AM. - 51 2 - 53
Buskirk Ave P.M. 1-- 44 0 1-- 46
Oak Rd P.M. 26 23 46 27 122
. Treat Blvd/ A.M. 18 10 13 20 61
Jones Rd P.M. 23 13 17 19 72
Notes:
-- Crosswalk does not exist
1-- Crosswalk does not exist but one pedestrian crossed illegally
n/a — Data not available
Table 2: Existing Bicycle Count Summary
Peak
, Period
ID Intersection (1-hour Southbound | Northbound | Eastbound | Westbound Total
counts)
Treat Blvd/ AM. 1 0 2 2 >
1 .
Main St P.M. 1 1 3 0 5
5 Treat Blvd/ A.M. - 0 0 1 1
Buskirk Ave P.M. - 0 0 3 3
3 Treat Blvd/ AM. 0 2 0 1 3
Oak Rd P.M. 0 2 1 0 3
4 Treat Blvd/ AM. 0 0 0 2 2
Jones Rd P.M. 2 1 0 13 16
Notes:
-- Direction does not exist at intersection
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Results of Field Checks

The traffic data collection effort was supplemented with field review of the study corridor to
verify the lane configurations, ascertain the validity of the traffic counts, and also understand
traffic patterns. Figure 3 shows the existing lane configurations and traffic signal phases at the
study intersections.

Details regarding the specific traffic signal phasing sequences, intersection lane configurations,
and other attributes for the study corridors are contained in the Synchro model outputs
(Appendix B). The following paragraphs describe the observations made while conducting the
field review.

Corridor-wide

Yield controlled channelized right turns (with pork chops) exist at each study intersection in the
westbound direction and at Jones Road in the eastbound direction. Northbound Buskirk Avenue
and southbound Oak Road also have channelized right turns. The westbound right turn at Main
Street, the southbound right turn at Oak Road, and the northbound right turn at Buskirk Avenue
have dedicated receiving lanes to allow for higher traffic flow. Although channelized right turns
are advantageous for automobile traffic, they present a less comfortable and safe environment
for pedestrians and cyclists, who must cross faster moving right turning traffic that frequently
does not expect to conflict with pedestrians.

As previously stated, Treat Boulevard consists of nine lanes of travel in some locations. While this
provides capacity for automobiles, it presents a long distance for pedestrians to traverse when
crossing the street. Reducing this distance, providing longer walk times, or reducing wait times
for pedestrians can improve the pedestrian experience.

Narrow sidewalks, especially those along the south side of the corridor, do not provide adequate
space for two pedestrians to walk side by side. Intrusions into the sidewalks, such as for utility
poles, obstruct the path and can pose difficulties for pedestrians with disabilities. Pavement
guality is poor on many sidewalks and pork chops (triangular medians provided for pedestrians,
usually elevated, that are located between a free right turn lane and through lanes), usually
presents an uneven environment that is challenging for pedestrians with limited mobility to
navigate.

Long cycle lengths (140 seconds to 160 seconds) provide higher capacity for automobile traffic
but cause frustration for other users and sometimes can result in pedestrians taking risks to
reduce their travel time. The cycle length, split times, and signal operation in conjunction with
geometry should be examined when considering improvements to the corridor.

Lane widths within the study area vary from 11 ft to 17 ft. A standard lane width is 12 feet but
can be reduced to 11 feet, which provides an opportunity to shift extra lane width from
automobile use to bicycle use. This converted space can be used in the form of a bicycle lane or
potentially a shared use path. In some cases, it may be possible to eliminate lanes in favor of
bicycle infrastructure. Queuing analyses will be used to validate the need for current lanes.
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Main Street

Both the westbound left turn/U-turn and westbound right turn movements are heavy at this
intersection. Due to the high turning volumes and high left lane utilization, the queue from
westbound Main Street backs to the I-680 ramps during the A.M. peak hour. The westbound left
turn bays are not adequate for the forming left turn queues and vehicles sometimes queue in the
through lanes, creating potential for rear-end collisions.

The southbound left turn volumes are high at Main Street during both the morning and afternoon
peak periods. Queues spill back beyond the turn bays during both time periods.

Currently Main Street operates in coordination with Ygnacio Valley Road (coordinated north-
south), rather than in coordination with the Treat Boulevard corridor, which may contribute to
the formation of westbound queues. East-west coordination should be considered as a potential
alternative for this location. Ygnacio Valley Road is about 3 miles south of the Treat
Boulevard/Main Street intersection. There are about four traffic signals on Main Street between
Ygnacio Valley Road and Treat Boulevard. Additionally, Ygnacio Valley Boulevard, Main Street and
Treat Boulevard have interchanges with the 1-680 freeway.

1-680 Overcrossing

The bridge that crosses over 1-680 between Main Street and I-680 Northbound off-ramp has no
sidewalk on the south side and a narrow (5ft to 8ft) sidewalk on the north side. Despite that the
sidewalk is not wide enough to comfortably accommodate two pedestrians walking side-by-side,
it is also shared by cyclists due to the roadway traffic conditions. The I-680 overcrossing has three
westbound through lanes and two eastbound through lanes and two eastbound left-turn lanes.
The bridge carries over 20,000 vehicles per day in each direction.

The bridge has wide shoulders in both directions, but particularly in the westbound direction,
which presents an opportunity to increase the pedestrian and bicycle space. This could be
accomplished through one or a combination of the following: lane adjustment, addition of a
sidewalk on the south side of the bridge, widening of the existing sidewalk, and/or addition of
bicycle lanes or a cycle track. The construction of a multiuse path on one side would provide
service to both pedestrians and bi-directional travel for cyclists on one side of the road. The
multiuse path provides excellent service to non-automobile modes, but requires 15 of space
including path, shoulder, and traffic buffer.

1-680 Ramps/Buskirk Avenue

The 1-680 northbound ramps at Buskirk Avenue present a challenge to pedestrians wishing to
cross the intersection. The northbound right turn traffic onto Treat Boulevard is heavy and due to
channelization does not always yield to pedestrians and bicycles.

During the morning peak period, the northbound left turn queues occasionally exceed the left
turn bay storage capacity. During the evening peak period, the eastbound Treat Boulevard traffic
turning left onto the I-680 ramp was observed to exceed the left turn storage bay.
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Treat Boulevard between Oak Road and the 1-680 Ramps/Buskirk Avenue

Westbound

The segment of Treat Boulevard between Oak Road and the I-680 ramps is characterized by high
weaving volumes and poor visibility. The southbound right turn lane at Oak Road has its own
receiving lane westbound which immediately becomes a right turn only onto Buskirk Avenue,
which feeds the I-680 NB on ramp and causes high weaving traffic into and out of the westbound
Treat Boulevard lane due to the high traffic demand for northbound 1-680. Further exacerbating
this issue, the BART support columns separate the lanes of travel and limit visibility for traffic
merging from the right lane.

These conditions cause two specific problems: a challenging environment for cyclists and the
formation of a westbound queue during the afternoon peak hour. High weaving levels demand
driver attention, taking away driver awareness of nearby cyclists. Due to this lack of attention,
cyclists are currently safest riding in the middle of the lane rather than at the edge of the lane,
which is ideally where a bicycle lane would be located. As indicated by low bicycle volumes on
this segment (three westbound during the P.M. peak hour), few cyclists brave this environment.

Another effect of the weaving on the westbound portion of this segment is the reduction in travel
speeds. The reduced speeds and the disproportionally high right lane utilization through this
segment cause traffic to back to Oak Road, reducing the number of vehicles that can travel
westbound through the Oak Road intersection during a green light, and in turn the number of
vehicles that can travel through the Jones Road intersection during a green light, effectively
“wasting” green time at these intersections.

Over 400 vehicles complete the southbound right turn movement from Oak Road onto Treat
Boulevard during the P.M. peak period, while the southbound through movement is about half
that number. Potential solutions will be assessed in the next task. Measures such as converting
the rightmost through lane to a right turn lane and removing the existing right turn lane from Oak
may reduce weaving on the Oak Road — I-680 segment. For this scenario, the rightmost
westbound lane on Treat Boulevard could be converted to a narrower right turn bay, allowing for
bicycle infrastructure and potentially raising driver awareness of cyclists. Side street delay and
gueuing would need to be evaluated to determine the impact on automobile traffic.

Eastbound
Similar to the westbound direction, the eastbound segment on Treat Boulevard between the I-
680 ramps and Oak Road is characterized by high weaving volumes during the morning and
afternoon peak periods. A high traffic volume exits the I-680 northbound ramp and turns right
onto Treat Boulevard. Many vehicles must execute lane changes in a short space to access Oak
Road or Jones Road. The BART support columns separate the lanes and limit visibility,
exacerbating this issue.

Because two lanes currently travel eastbound through the 1-680/Buskirk intersection and there
are three receiving lanes, it may be possible to eliminate the rightmost lane and turn it into a bike
lane. Northbound right turn traffic would enter the adjacent lane, rather than the rightmost lane,
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avoiding the rightmost lane altogether. This would improve safety for cyclists and increase the
distance in which weaving can occur by avoiding BART column roadway separation.

Oak Road

Oak Road is commonly used for pedestrian access to the BART station. About 90 pedestrians
cross Treat Boulevard at Oak Road during the morning peak hour. Because the cycle length is
long (160s in the morning), many pedestrians cross in two stages, waiting in the narrow median
to avoid waiting a full cycle for another opportunity to cross the intersection. Providing the
opportunity for pedestrians to cross Treat Boulevard in one stage would minimize pedestrian
exposure to traffic and reduce pedestrian delay. During the morning peak period, the westbound
left turn and northbound left turn queues occasionally exceed the left turn bay storage capacity.

Treat Boulevard between Jones Road and Oak Road

During the P.M. peak period, about 70 vehicles complete the westbound right turn movement
from Treat Boulevard to Oak Road, a volume the through travel lanes may be able to absorb in
this segment. Conversion of the rightmost westbound lane on this segment would provide an
opportunity for the construction of a wide bicycle lane.

East of Jones Road, the number of eastbound through lanes drops from four to three, and based
on field observations it appears most through vehicles avoid the rightmost lane for this reason.
Due to the relatively low level of eastbound right turn traffic at Jones, it may be possible to
remove the rightmost lane and convert the next lane to accommodate eastbound through/right
traffic. This would allow for bicycle infrastructure for eastbound bicycles or for an extension of
the curb to accommodate a wider sidewalk.

During the morning peak hour the pace speed is 21 — 30 mph westbound and 21 — 35 mph
eastbound between Oak Road and Jones Road. During the afternoon peak hour vehicles travel at
a pace of 21 — 35 mph westbound and eastbound.

Jones Road

The Iron Horse Trail crosses over Treat Boulevard at Jones Road. For this reason, pedestrians and
cyclists access Treat Boulevard from Jones Road, many of them remaining on the trail overpass to
cross the busy street. Westbound left turn traffic occasionally exceeds the left turn storage
capacity during the morning and evening peak period.
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DEVELOPMENT OF EXISTING
CONDITIONS OPERATIONS MODEL

Changes and Adjustments to Synchro Default Values

The City of Walnut Creek provided signal timing sheets for the four study intersections. The
timing parameters were entered into the Synchro models.

The default value for ideal saturation flow rate (1,900 vehicles per hour per lane [vphpl]) was
used for all study intersections. Additionally, the Synchro models contain heavy vehicle
percentages obtained from the turning movement traffic counts, and the peak period conflicting
pedestrian and bicycle volumes.

System Measure of Effectiveness

Table 3 summarizes the estimated measures of effectiveness (MOEs) from the Synchro models
under existing conditions. Appendix B contains the Synchro model output results for the Arterial
Levels of Service and the MOEs for each signal corridor. The MOEs include such corridor
performance measures as average number of stops per vehicle, total delay, average speeds,
travel time, and emissions.

The MOEs for existing conditions provide a basis for evaluating the proposed improvement
concepts (to be presented in the next task of this project). This will be done by comparing the
performance of the proposed improvement concepts with the performance of the existing layout
of Treat Boulevard. The goal of the roadway improvement concepts will be to improve the
environment for pedestrians and cyclists without significantly degrading the efficiency of the
Treat Boulevard corridor for the automobile mode of transportation.

Table 3: System Measures of Effectiveness from Existing Conditions Synchro Model

Total 1
Delay/ Stops/ Total Average C O NOX Arterial
Roadway Approach |Peak Hour . . Travel Speed Emissions | Emissions
Vehicle Vehicle Time (hr) Tiarifif) (ko) (kg) LOS
(sec/veh) P g g
A.M. 22 0.43 103 15 9.27 1.80 D
Westbound
Treat P.M. 23 0.43 91 13 8.07 1.57 E
Boulevard AM. 36 0.53 99 9 8.16 1.59 F
Eastbound
P.M. 32 0.55 95 10 8.18 1.59 E

Notes: Total Delay/Vehicle (sec/veh) = The control delay plus the queue delay experienced per vehicle.
Travel Time (hr) = The total time taken for all vehicles to travel through the corridor.
CO Emissions (kg) = The amount of Carbon Monoxide emissions by all vehicles traveling along the corridor in a
period of one hour.
NOx Emissions (kg) = The amount of Nitrogen Monoxide emissions by all vehicles traveling along the corridor in a
period of one hour.
1Average speed accounts for traffic signal delay at the study intersections and queuing delay.
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Individual intersection Level of Service (LOS) was also analyzed. Table 4 presents the findings.
As shown, delays are high at each intersection, except the Treat Boulevard/Buskirk Avenue
intersection. It will be important to limit the impact on automobile traffic when considering
improvements to the pedestrian and bicycle infrastructure. The LOS and delay results will also
serve as a basis to evaluate the conceptual improvement plans.

Table 4: Intersection Level of Service from Existing Conditions Synchro Model

Intersection Peak Hour Sl LOS
Delay (s)

A.M. 55.7 E

Treat Boulevard and Main Street*
P.M. 429 D
Treat Boulevard and I-680 Northbound AM. 303 C
Ramps/Buskirk Avenue P.M. 17.5 B
A.M. 46.8 D

Treat Boulevard and Oak Road

P.M. 19.3 B
A.M. 37.6 D

Treat Boulevard and Jones Road*
P.M. 49.8 D

Notes: HCM 2010 analysis unless specified by *.
*HCM 2000 analysis due to HCM 2010 limitations.

NEXT STEPS

In the next tasks of this project, the transportation improvement concepts will be analyzed with
future (2040) traffic volumes, which will be obtained from the CCTA County wide Travel Demand
Model. Our focus will be on the traffic engineering aspect, geometry considerations and traffic
analysis, including the traffic signal timing impact for pedestrian crossing. As stated above, this
will include an assessment of lane reduction opportunities to provide bicycle lanes. DKS will also
evaluate the feasibility of eliminating right turn lanes and implementing right turn on red
restriction with the objective of eliminating conflicts between automobiles and pedestrians and
bicycles. An assessment of queue spillback from left turn pockets will also be assessed due to the
potential for rear-end collisions.

This task will also include exploring the alteration of signal timing strategies for each concept to
enhance traffic operations along Treat Boulevard. The analysis for each concept will take into
account the California Manual on Uniform Traffic Control Devices (MUTCD) requirements for
setting pedestrian and bicycle timing parameters.
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STUDY PARTICIPANTS
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Thomas Krakow, P.E.
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