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INTRODUCTION

Kimley-Horn and Associates, Inc. was retained by Environmental Consulting Services to
prepare a traffic study for the Walmart Discount Store expansion in Antioch, CA.
Results of the traffic study will be used in the preparation of an Environmental Impact
Report to assess the impacts of the proposed expansion.

The existing Walmart store is located northwest of the intersection of Lone Tree Way
and Hillcrest Avenue in the Williamson Ranch Plaza. Figure 1 illustrates the location of
the project site in relation to the City of Antioch.

This traffic study was prepared based on discussions with, and criteria set forth by, the
City of Antioch and Contra Costa Transportation Authority (CCTA). This study
addresses the traffic and transportation effects of the proposed development in order to
assist the project sponsor and the city in project planning and determining conditions of
approval for the project.

Study Methodology

Development Conditions

The Walmart expansion ftraffic study was based on the following development
conditions:

e Existing conditions — Based on current traffic counts and existing roadway
geometry and traffic control.

e Near-term traffic conditions — Based on traffic volumes and traffic added by
pending and approved (but not yet completed) developments anticipated to occur
at the time the project is constructed. Also includes programmed roadway
projects which are scheduled to be in place at the same time the project is
anticipated to be completed in late 2010.

e Near-term plus project total traffic conditions — Based on existing traffic volumes,
traffic added by approved and pending (but not yet completed developments),
and traffic generated by the Walmart expansion project, as well as programmed
roadway projects anticipated to be in place at the same time the project is to be
completed.

e Long-Term conditions without the project — Based on future year traffic forecasts
from the City's General Plan model. Future year will correspond with
approximate buildout of City’s General Plan.

e Long-Term conditions plus project — Based on the City model traffic forecasts
and traffic generated by the project.

AntiochW al-MartNo2Expansion17.FinalReport.doc 1 24 November 2009
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Operating Conditions and Criteria

Measure C established a sales tax to be used to fund transportation improvements in
Contra Costa County. The passage of Contra Costa County Measure J in 2004
extended the previous Measure C program to 2034. The measure includes a growth
management program and requires Contra Costa Transportation Authority (CCTA) to
develop a comprehensive transportation plan and update it every other year. To receive
a share of the sales tax generated by Measure J, local jurisdictions must adhere to the
level of service (LOS) standards that Measure J applies to routes of regional
significance. Each jurisdiction must take appropriate action to ensure that the LOS
standards are met, including routes of regional significance. Designated regional routes
include all the freeways and state highways, and the most significant arterials in Contra
Costa County.

Contra Costa Transportation Authority (CCTA) classifies several streets in the project
study area including Lone Tree Way, Deer Valley Road, and Hillcrest Avenue (north of
Lone Tree Way) as routes of regional significance. As such, intersections along the
routes require analysis utilizing Growth Management Program procedures outlined in
CCTA Technical Procedures, July 19, 2006. The CCTA Technical Procedures require
the use of CCTALOS software to determine intersection operation levels based on the
Intersection Capacity Utilization (ICU) methodology. The methodology describes the
operation of an intersection in terms of Level of Service (LOS) based on corresponding
volume to capacity v/c ratio. The CCTA standards apply only to designated routes of
regional significance.

Levels of service are represented by a letter scale from LOS A to LOS F, with LOS A
representing the best performance and LOS F representing the poorest performance
under significantly congested conditions. CCTA set maximum levels of congestion for
routes of regional significance such as intersections along Lone Tree Way, Hillcrest
Avenue, and Deer Valley Road. According to the CCTA requirements, LOS D (i.e. vic
up to 0.85) is an acceptable level of traffic operation at intersections on the routes of
regional significance in the study area regardless of how the intersections are currently
operating. Furthermore, intersections to be evaluated under CCTA requirements
include signalized intersections that are expected to be affected by 50 or more project
trips in a peak period.

In addition, the Contra Costa Transportation Authority (CCTA) and its subsequent
Regional Transportation Planning Committees have also set various standards in order
to measure effectiveness on specific roadways, called Traffic Service Objectives
(TSOs). In the study area, the delay index on routes of regional significance should be
less than 2.0. That is to say the ratio of congested travel time vs. uncongested travel
time along the corridor should be less than 2.0 during the AM peak as well as during the
PM peak period.

AntiochWal-MartNo2Expansion17.FinalReport.doc 2 24 November 2009
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For streets not designated as regionally significant, local standards apply. The Antioch
General Plan adopted November 2003 states that where feasible, signalized
intersections along design arterial roadways will strive to maintain a “High D” level of
service (v/c — 0.85-0.89) within regional commercial areas and at intersections within
1,000 feet of a freeway interchange regardless of how the intersections are currently
operating. (For clarification, it should be noted that the level of service definitions
shown in Table 1 are used by both the City of Antioch and CCTA. However, the City of
Antioch Level of Service standard for intersections is “High D” (maximum v/c 0.89) while
the CCTA Level of Service standard is LOS “D” (maximum v/c 0.85) which is applied to
routes of regional significance.)

Unsignalized intersections are not specifically covered in the CCTA or General Plan
requirements; however, in harmony with the intent of the General Plan, this report
considered a “High D” level of service (LOS) to be an acceptable level of operation at
unsignalized intersections. Unsignalized intersections were evaluated using Highway
Capacity Manual methodology which bases LOS on average delay per vehicle.

Based on Antioch and CCTA requirements, traffic analysis to determine level of service
was completed using the CCTALOS module at signalized intersections and the
Highway Capacity Manual Operations module at unsignalized intersections within the
Traffix software. Traffic service objectives and vehicle queuing at signalized
intersections was determined using Synchro software. Traffix and Synchro software
platforms are based on the methodology of the Highway Capacity Manual. CCTALOS
software is based on the Intersection Capacity Utilization (ICU) methodology.

A significant impact would occur if levels of service at the study intersections drop below
the established thresholds or if an intersection operating below the acceptable
thresholds experiences an increase in v/c or a worse level of service, regardless of how
small the increase seconds delay or change in v/c. Mitigation may be required when
traffic from the project causes the intersection to operate below acceptable levels of
traffic operation.

The effects of vehicle queuing were analyzed and a significant impact was assumed to
occur if the queue increases by one or more vehicles (a vehicle being 25 feet long) and
the vehicle queue exceeds the turn pocket length.

Table 1 relates the operational characteristics associated with each level of service
category for both signalized and unsignalized intersections.

AntiochW al-MartNo2Expansion17.FinalReport.doc 3 24 November 2009
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Table 1 — CCTA & City of Antioch Intersection Level of Service Definitions

Signalized | Unsignalized
(Intersection | (Avg. control
volume to delay per
| Level of capacity vehicle
Service | Description , ratiovic) | _seciveh.)
A Free flow with no delays. Users are virtually <0.6 <10
unaffected by others in the traffic stream
B Stable traffic. Traffic flows smoothly with few | 0.61-0.70 >10-15
delays.
C Stable flow but the operation of individual users | 0.71-0.80 > 15-25
becomes affected by other vehicles. Modest
delays.
D Approaching unstable flow. Operation of individual | 0.81 —0.90 > 25-35
users becomes significantly affected by other
vehicles. Delays may be more than one cycle
during peak hours.
E Unstable flow with operating conditions at or near | 0.91 - 1.00 > 35-50
the capacity level. Long delays and vehicle
gueuing.
F Forced or breakdown flow that causes reduced > 1.00 > 50
capacity. Stop and go traffic conditions. Excessive
long delays and vehicle queuing.
Sources: Contra Costa Transportation Authority Technical Procedures 2006 and Transportation

Study Intersections Included in Analysis

Research Board, Highway Capacity Manual 2000, National Research Council, 2000.

The proposed project will generate new vehicular trips that will increase traffic volumes
on the nearby street network. To assess changes in traffic conditions associated with
the project, the following intersections, illustrated in Figure 1, were selected by the City
of Antioch for evaluation in this traffic study:

CoNOORWN =

Country Hills Drive/Deer Valley Road

Laurel Road/Hillcrest Avenue

Country Hills Drive/Hillcrest Avenue
Northeast Walmart Driveway/Hillcrest Avenue
Southeast Walmart Driveway/Hillcrest Avenue
Lone Tree Way/Country Hills Drive

Lone Tree Way/Deer Valley Plaza

Lone Tree Way/Deer Valley Road

Lone Tree Way/Prewett Park

10 Lone Tree Way/Sagebrush Drive
11.Lone Tree Way/Williamson Ranch Plaza
12.Lone Tree Way/Indian Hill Drive

AntiochW al-MartNo2Expansion17.FinalReport.doc 4
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13.Lone Tree Way/Walmart Driveway
14.Lone Tree Way/Hillcrest Avenue
15.Lone Tree Way/Vista Grande Drive
16.Lone Tree Way/Heidorn Ranch Road
17.Lone Tree Way/Canada Valley Road
18.Lone Tree Way/SR-4 Bypass SB Ramps
19.Lone Tree Way/Jeffrey Way

20.Marita Drive/Deer Valley Road
21.Prewett Ranch Drive/Hillcrest Avenue

Intersections were selected per CCTA traffic impact study guidelines which provide that
analysis “should include any signalized intersection to which at least 50 project trips
would be added” during the analysis periods (i.e., peak hours). To be conservative,
some intersections that have much lower traffic levels were also included in the traffic
study.

EXISTING CONDITIONS

Existing Site Uses

The existing Walmart is located in the Williamson Ranch Plaza near the intersection of
Lone Tree Way and Hillcrest Avenue. The discount store is currently 141,498 square
feet and offers services including sales of general merchandise, an 11,285 square foot
garden center, pharmacy, photo center, portrait studio, and tire and lubrication services.

Existing Uses in Vicinity of Site
Williamson Ranch Plaza is a shopping center that includes the Walmart as well as other

uses including Orchard Supply Hardware, Staples, Big 5 sporting goods, and various
retail, restaurant, and office uses.

Immediately east of the site, across Hillcrest Avenue, is the Lone Tree Landing
development and Venture Commerce Center which include retail, office, restaurant and
commercial uses.

Land uses north of the Walmart site are primarily residential and directly south of the
site is the Williamson Ranch Park which is surrounded by residential uses.

Existing Roadway Network
Below is a description of the principal roadways included in this study.

AntiochW al-MartNo2E xpansion17. FinalReport.doc 5 24 November 2009
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Canada Valley Road
Canada Valley Road is a two-lane roadway with turn lanes serving residential areas
north of Lone Tree Way. The speed limit is 40 mph. South of Lone Tree Way the street

changes names and serves the Arcadia development which includes the Home Depot
store.

Country Hills Drive
Country Hills Drive is a two-lane roadway with turn lanes at major intersections. East of
Hillcrest Avenue the street has a landscaped median. The speed limit on Country Hills

Drive is 25 mph. South of Lone Tree Way the street changes name to Mokelumne
Drive.

Deer Valley Plaza
Deer Valley Plaza is the access to Deer Valley Plaza.

Deer Valley Road

Deer Valley Road is a four-lane divided roadway with a landscaped median, left turn
bays, wide shoulders, and restricted parking. Shoulders are designated as Class Il bike
lanes. The speed limit on Deer Valley Road is posted at 45 mph in the study area.
Deer Valley Road is designated as a Route of Regional Significance.

Heidorn Ranch Road

Heidorn Ranch Road is currently a four-lane divided roadway with a landscaped
median, left turn lanes, and restricted parking from Lone Tree Way to the EBMUD
aqueduct. North of Lone Tree Way Heidorn Ranch Road is currently a two-lane
roadway. The speed limit on Heidorn Ranch Road is 25 mph north of Lone Tree Way
and 45 mph south of Lone Tree Way.

Hillcrest Avenue

Hillcrest Avenue is a four-lane divided roadway with a landscaped median, left turn
bays, wide shoulders, and restricted parking. Shoulders are designated as Class Il bike
lanes. The speed limit on Hillcrest Avenue is posted at 45 mph in the study area.
Hillcrest Avenue is designated as a Route of Regional Significance north of Lone Tree
Way.

Indian Hill Drive

Indian Hill Drive is a two-lane residential street with turn lanes at major intersections.
The speed limit on Indian Hill Drive is 25 mph. An access to the Williamson Ranch
Plaza is opposite Indian Hill Drive where it intersects Lone Tree Way.

Jeffery Way
Jeffery Way is a two-lane street with a speed limit of 35 mph. Jeffrey Way is connected
to the northbound ramps for the SR-4 Bypass.

AntiochW al-MartNo2Expansion17.FinalReport.doc 6 24 November 2009
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Laurel Road

Laurel Road is a four-lane divided roadway with a landscaped median and turn lanes at
major intersections. Shoulders are designated as Class Il bike lanes. The speed limit
on Laurel Road is 45 mph in the study area. In the future, Laurel Road will be extended
to the east to connect with the completed interchange at Laurel Road and the SR-4
Bypass which provides a connection to Laurel Road in Oakley. On the west side of
Hillcrest Avenue the street changes name to Sterling Hill Drive.

Lone Tree Way

Lone Tree Way is an arterial roadway that that joins Antioch with the City of Brentwood.
Through the project study area, Lone Tree Way is a four- to six-lane divided roadway
with a landscaped median, left turn bays, and restricted parking. The speed limit on
Lone Tree Way is posted at 45 mph in the study area. Lone Tree Way is designated as
a Route of Regional Significance.

Marita Drive
Marita Drive is a two-lane street with turn lanes at major intersections and Class |l bike
facilities. The speed limit on Marita Drive is 25 mph.

Prewett Park
Prewett Park is the access for Prewett Family Park. Opposite the park entrance is the
primary access for the Deer Valley High School.

Sagebrush Drive
Sagebrush Drive is a two-lane street with tumn lanes at major intersections. The speed
limit on Sagebrush Drive is 25 mph.

State Route 4 (SR-4) Bypass

State Route 4 (SR-4) Bypass is a new roadway between Vasco Road in Brentwood and
the existing SR-4 in Antioch. The Bypass is a two-lane expressway between Balfour
Road and Lone Tree Way and a four or six-lane freeway between Lone Tree Way and
SR-4 to the north. The segment from Lone Tree Way to SR-4 was opened in 2007.

Vista Grande Drive
Vista Grande Drive is a two-lane street with turn lanes at major intersections. The
speed limit on Vista Grande is 25 mph.

Williamson Ranch Plaza
Williamson Ranch Plaza has multiple access points into the shopping center and to the
existing Walmart.

AntiochW al-MartNo2Expansion17.FinalReport.doc 7 24 November 2009
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Existing Site Access

Access to the site is primarily from the Lone Tree Way/Indian Hill Drive on the south
side of Williamson Ranch Plaza and three right in/out driveways as shown in Figure 2.
There is another access to the western portion of the shopping center at the intersection
of Lone Tree Way/Williamson Ranch Plaza west of Indian Hill Drive which is expected
to be used by few if any Walmart shoppers.

All site driveways provide single lane ingress and egress, with the exception of the exit
at Lone Tree Way/Indian Hill Drive which has a single inbound lane and double left
turns and a shared through/right lane in the outbound direction.

Existing throat depths at the site driveways are as follows:

Lone Tree Way/Indian Hill Drive — 220 feet

Lone Tree Way/Walmart Driveway — 30 feet

Northeast Walmart Driveway/Hillcrest Avenue — 30 feet
Southeast Walmart Driveway/Hillcrest Avenue — 80 feet

Existing Lane Configurations and Traffic Control

Existing intersection lane configurations and traffic controls are illustrated in Figure 3.
Traffic signals in the study area are located at all study intersections with the exception
of three right in/out driveways serving Williamson Ranch Plaza. These study locations
function as stop-controlled intersections for the Walmart project driveway approaches.
In addition, the Prewett Ranch Drive/Hillcrest Avenue intersection has a traffic signal but
it is currently set to operate on flash mode until future traffic volumes warrant putting it
into full operation such as when Hillcrest Avenue is extended further to the south.

Existing Peak Hour Turning Movement Volumes

Weekday intersection turning movement volumes were collected at project study area
intersections in May 2008. Volumes are shown in Figure 4. Volumes were collected
during the AM (7:00 AM to 9:00 AM) and PM (4:00 PM to 6:00 PM) peak periods of the
weekday when local schools were in session and outside of holiday periods. Traffic
volume data sheets for new counts are available in the Appendix. City practice
regarding preparation of traffic impact studies is to limit analysis to weekdays. For this
reason, and because no long term weekend traffic forecast data is available, no
weekend traffic analysis was prepared.

AntiochWal-MartNo2Expansion17.FinalReport.doc 8 24 November 2009
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Existing Transit Facilities

Tri-Delta Transit provides bus service in Antioch. Routes 380, 383, 385 and 392 pass
directly adjacent to the project site, connect to the Hillcrest park-and-ride and the Bay
Point BART station in Pittsburg, and provide convenient connections to many locations
in the city and connections to other local and regional transit routes. There are transit
stops at the following locations adjacent to the project site:

* On eastbound Lone Tree Way, 200 feet west of Indian Hill Drive. Amenities
include with a bus turnout and a bench.

* On eastbound Lone Tree Way, 200 feet east of Hillcrest Avenue. Amenities
include a bus turnout and a bench.

= On westbound direction Lone Tree Way, 300 feet west of Hillcrest Avenue.
Amenities include a bus turnout and a shelter.

* On northbound Hillcrest Avenue, 200 feet north of Lone Tree Way. Other than a
bus stop sign, no amenities are provided at this location.

Transit serving the site operates on a frequency of 30 to 60 minutes during the weekday
and 60 minutes on the weekend.

Existing Bicycle and Pedestrian Facilities

Sidewalks are present on Lone Tree Way and Hillcrest Avenue adjacent and near the
project site. Sidewalks provide walking facilities between the Walmart, nearby transit
stops, and the adjacent residential neighborhoods. From the store there are existing
paved walkways to both Hillcrest Avenue and Lone Tree Way where the transit stops
are located. The walkways permit pedestrians to reach the bus stops without having to
walk in the parking lot or drive aisles of the site.

A Class | paved bike trail is present along Lone Tree Way from Hillcrest Avenue west
across the site frontage of the Walmart and Williamson Ranch Plaza. Class Il bike
lanes are present on Hillcrest Avenue adjacent and near the project site on both sides
of the street. There is one bicycle rack that will hold up to 25 bicycles at the existing
Walmart that is not fastened to the ground. Class Il facilities are in place on other study
area roadways including Laurel Road, Country Hills Drive, Deer Valley Road, Heidorn
Ranch Road, Canada Valley Road, Mokelumne Drive, and Marita Drive. The wide
shoulders on Lone Tree Way are currently being used as bicycle facilities. However,
when the third traffic lane is striped on Lone Tree Way, there will be no bicycle lanes on
the roadway. Bicycle traffic has been planned to use the Class | bike path along the
EBMUD Aqueduct, as described above.
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Existing Levels of Service at Study Intersections

Traffic operations were evaluated at signalized and unsignalized intersections under
existing traffic conditions.

As noted previously, intersections on Lone Tree Way, Deer Valley Road, and Hillcrest
Avenue (north of Lone Tree Way) are to operate at a minimum level of service D and
v/c up to 0.85. One study intersection is not on a route of regional significance and may
operate at LOS D and v/c up to 0.89. This intersection is Prewett Ranch Drive/Hillcrest
Avenue.

Results of the analysis are presented in Table 2, along with the minimum jurisdictional
standard for acceptable levels of service (as previously described in Operating
Conditions and Criteria). Additional detail of the analysis is provided in the Appendix.

According to CCTALOS software results, all intersections currently satisfy operational
standards.

AntiochW al-MartNo2Expansion17 FinalReport.doc 10 24 November 2009
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Table 2 - Existing Levels of Service Summary
. //// /;/%/z

-

1_|Country Hills Drive/Deer Valley Road 0.85 A 1044 A ]| 0.38
2 lLaurel Road/Hillcrest Avenue 0.85 0.31] A | 0.22
3 |Country Hills Drive/Hillcrest Avenue 0.85 A 1035] A | 027
6 ILone Tree Way/Country Hills Drive 0.85 B ]0.63] A | 0.50
7 _|Lone Tree Way/Deer Valley Plaza 085 | A ]035| A | 0.40
8 |Lone Tree Way/Deer Valley Road 0.85 B | 063 A | 0.59
9 ILone Tree Way/Prewett Park 0.85 A 1047 A | 0.37
10 JLone Tree Way/Sagebrush Drive 0.85 A 1037| A |0.38
11 lLone Tree Way/Williamson Ranch Plaza 0.85 A 1034| A J0.34
12 JLone Tree Way/Indian Hill Drive 0.85 A 042 A | 0.39
14 |Lone Tree Way/Hillcrest Avenue 0.85 A 1040| A | 0.48
15 |Lone Tree Way/Vista Grande Drive 0.85 A 1039 A | 054
16 |Lone Tree Way/Heidorn Ranch Road 0.85 A]1022| A |0.33
17 |Lone Tree Way/Canada Valley Road 0.85 A 1034| A ] 0.52
18 |Lone Tree Way/SR-4 Bypass 0.85 A 1042} A | 0.58
19 |Lone Tree Way/Jeffrey Way 0.85 A 1027 A | 044
20 |Marita Drive/Deer Valley Road 085 | A J]029| A | 0.26
21 |Prewett Ranch Drive/Hillcrest Avenue 0.89 - -
4 Northeast Wal-Mart Driveway/Hillcrest Avenue

EB Approach | D | BJ]130] B[115

Southeast Wal-Mart Driveway/Hillcrest Avenue

5 EB Approach D B |10.1| B | 10.2

WB Approach D Al 95| A| 9.6
13 Lone Tree Way/Wal-Mart Driveway

SB Approach D B 108 A | 9.9
21 |Prewett Ranch Drive/Hillcrest Avenue D Al 83| A| 85

NEARBY ROADWAY AND DEVELOPMENT PROJECTS

Planned Roadway Projects in Vicinity of Site

Several transportation improvements are programmed for the study area intersections
and are scheduled for completion prior to or at approximately the same time as the
completion of the Walmart expansion (e.g., late 2010). Improvements are planned in
Brentwood and Oakley as well, but they are too far away to have an influence on traffic
operations within the study area. According to the City of Antioch, these include the
following roadway or intersection improvements:
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¢ |Intersection #8 — Lone Tree Way/Deer Valley Road — Lengthen the westbound
Lone Tree Way left-turn lane to southbound Deer Valley Road to 500’, lengthen
the westbound Lone Tree Way right-turn lane to northbound Deer Valley Road to
400’, lengthen the southbound Deer Valley Road left-turn lane to eastbound Lone
Tree Way to 190°, construct a second southbound Deer Valley Road left-turn
lane to eastbound Lone Tree Way for 800’, and lengthen the eastbound Lone
Tree Way right-turn lane to southbound Deer Valley Road to 400°. This is part of
the Lone Tree Way Corridor project (AD27/31R) and will be completed by 2010.

o Intersection #9 — Lone Tree Way/Prewett Park — Restripe westbound Lone Tree
Way through-shared-right to a through and a right-turn lane to northbound
Prewett Park. This is part of the Prewett Park project and will be completed by
2010.

¢ Intersection #10 — Lone Tree Way/Sagebrush Drive — Lengthen the westbound
Lone Tree Way left-turn lane to s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>