
TO: HONORABLE CHAIRMAN AND PLANNING COMMISSION 
 
FROM: RON WHISENAND, COMMUNITY DEVELOPMENT DIRECTOR 
 
SUBJECT: CRESTON ROAD-ROLLING HILLS ROAD PLAN LINE 
  
DATE:  DECEMBER 11, 2007 
 
 
Needs: For the Planning Commission to consider recommendation of a Plan Line to the City 

Council to establish right-of-way limits for future improvements to the intersection at 
Creston and Rolling Hills Roads. 

 
Facts: 1. In 2005, the City received an application for a 118-unit multi-family residential    

 development located at the northwest corner of Rolling Hills Road and Creston 
Road.   

 
 2. In consideration of the impacts of the project, the City Council retained Whitlock 

& Weinberger Transportation, Inc. (W-Trans) to provide recommendations for 
traffic controls in the intersection leading to the establishment of a plan line.  In 
their scope of work, W-Trans analyzed the operational effectiveness of a 
traditional traffic signal versus the modern roundabout. 

 
 3. On July 12, 2007, W-Trans presented their findings at a community workshop 

held at the Daniel Lewis Middle School auditorium.  
 
 4. In 2005, the City Council retained URS Corporation to provide a study of the 

Creston Road corridor from South River Road to Lana Street.  URS has provided 
draft alternatives for the future development of the corridor comparing a four-
lane design with traditional traffic signals versus a two-lane road with a center 
turn lane.  The two-lane alternative features the modern roundabout at many 
intersections, including the Creston Road intersection with Rolling Hills Road. 

 
5. W-Trans has prepared a presentation for the Planning Commission regarding the 

alternative designs for the Rolling Hills-Creston Road intersection and the 
operational characteristics of the modern roundabout. 

 
6. The establishment of a plan line is a project that is subject to the California 

Environmental Quality Act (CEQA).  Attached is an Initial Study that concludes 
that this project will not have any significant effect on the environment and 
recommends that a Negative Declaration be approved. The Planning Commission 
is requested to accept any public comment on the proposed Negative Declaration 
and forward its recommendation to adopt a Negative Declaration to the City 
Council. 

 
Analysis & 
Conclusion: W-Trans has prepared a report which evaluates the operational efficiency of a traffic 

signal versus the roundabout. They concluded that a roundabout at the Creston-
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Rolling Hills Road intersection is not only feasible but is safer, more efficient and 
provides substantially better access for residents on Laura Way. 

 
  The goals applied to the conceptual design study were as follows: 
 
  • Design an intersection that has the capacity to accommodate future traffic growth 

under buildout of the General Plan. 
  • Provide access to Creston Road for residents on Laura Way. 
  • Provide a high level of traffic safety. 
  • Safely accommodate pedestrian and bicycle travel. 
  • Reduce drivers’ speeds as they transition from the wider four lane Creston Road 

to the two-lane corridor west of Rolling Hills Road. 
  • Ensure that the largest City of Paso Robles fire engines and commercial trucks 

can comfortably negotiate the intersection. 
   

 The Planning Commission is asked to make a recommendation to the City Council to 
adopt a Plan Line for the intersection of Creston and Rolling Hills Roads.  Adoption 
of a Plan Line does not set in motion the construction of the project.  The Plan Line 
establishes the right-of-way needed for the future development of the intersection and 
therefore provides a boundary for the future developed area of adjacent properties. 

  
Policy 
Reference: Municipal Code Section 11.04 
 
Fiscal  
Impact: Adoption of a Plan Line does not have an immediate fiscal impact. 
 

 Options:  A.  Adopt a Plan Line for the intersection of Creston and Rolling Hills Roads  
                          consistent with the W-Trans report dated September 15, 2006 recommending 
                          the modern  roundabout. 
 
         B.  Amend, modify, or reject the above option.  
 

      
Attachments (3): 
Report by W-Trans dated September 15, 2006 
TRB Brochure 
Resolution 
Initial Study 
Affidavits of Newspaper and Mail Notices for the Public Hearing 
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Introduction and Background

Introduction

The following report summarizes the findings of an intersection control study prepared for Creston
Road/Rolling Hills Road in Paso Robles.  Whitlock & Weinberger Transportation, Inc. (W-Trans), has
evaluated the potential benefits and constraints associated with installing either a roundabout or a traffic
signal at the intersection.  This study considers the future potential configurations of the Creston Road
corridor that are being evaluated by URS Corporation for the City in a separate study.

Initial conceptual designs have been prepared for both a roundabout and a traffic signal at the intersection.
The report includes an analysis of the intersection operation with each type of traffic control, and indicates
how each concept could affect adjacent properties.  The report also includes a summary of the design
features of the roundabout alternative, as well as some background information on roundabouts in general.

Project Goals

The goals applied to the comparative analysis and conceptual designs were as follows:

• Determine intersection configurations that have the capacity to accommodate traffic expected with
future growth under buildout of the General Plan, including pedestrian and bicyclist traffic.

• Understand the long-range performance of each type of intersection control, including provision for
expansion in the future, if needed.

• Evaluate the appropriateness of the intersection control in the context of the greater Creston Road
corridor.

• Determine how access to adjacent streets and parcels could function in the future, including Laura Way,
Melody Drive, and the currently-vacant parcel on the northwest corner of the intersection.

• Ensure that the largest City of Paso Robles fire engines can easily negotiate the intersection, and that
the occasional large semi truck can be accommodated for through travel on Creston Road.

Background on Modern Roundabouts in the United States

Modern roundabouts are relatively new to the United States, though in the past several years their use has
been growing rapidly as decision makers, the public, and the development community have come to realize
their benefits.  In March 2000 the Federal Highway Administration (FHWA) published Roundabouts: An
Informational Guide, which provides design guidelines as well as discussions of the operational impacts of
roundabouts.  Following is a synthesis of the benefits typically associated with modern roundabouts based
on discussion in the FHWA guide, as well as safety-related findings from the Insurance Institute for Highway
Safety (IIHS) and National Cooperative Highway Research Program (NCHRP).

1. Safety – The IIHS has found that installation of modern roundabouts, on average, results in a 39 percent
decrease in total crashes, 76 percent decreases in injury-producing crashes, and 90 percent decreases
in fatal crashes.  The IIHS also reports significant reductions in pedestrian-related incidents after
roundabout installation.  The NCHRP is currently conducting further research on the safety
performance of roundabouts in the United States, and preliminary findings are similar to those indicated
by the IIHS.  The NCHRP has found that overall collisions decrease by 35 percent when intersections
are converted to roundabouts, with a 76 percent decrease in injury-producing collisions.
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Source: FHWA Roundabout Guide

There are multiple characteristics of roundabouts that lead to their notable safety performance.
Perhaps the most influential are related to speed moderation and reduction in conflict points.  Properly-
designed roundabouts are configured to regulate all vehicle speeds to the 15-20 mph range, versus two-
way stop-controlled or signalized intersections where drivers in one or more directions of travel may
be traveling at significantly higher speeds.  Collisions in roundabouts, when they do occur, are low-speed
incidents that often result only in property damage.  The most severe types of accidents, head-on and
broadside, do not occur at roundabouts.  Another major difference between roundabouts and other
intersections is a substantial reduction in the number of potential conflict points, or locations where a
collision can occur.  At four-way intersections roundabouts have eight vehicle-to-vehicle conflict points
versus 32 at a conventional intersection, and eight vehicle-to-pedestrian conflict points in comparison
to 16.  Diagrams showing conflict point locations are provided below.

2. Capacity and Delay Times – For a given approach width, roundabouts are capable of handling a higher
volume of vehicles than other types of intersection controls.  At many intersections, and in particular
those that are all-way stop-controlled, roundabouts will have lower average vehicle delay and better
Levels of Service.

3. Aesthetics and “Gateway” Effect – Roundabouts provide an excellent opportunity for landscaping and/or
public art, and work well as transition points between higher-speed and lower-speed environments.
Roundabouts also create “gateways” into urban areas that visually alert drivers that they are entering
a different type of street environment.

4. Speed Moderation – Roundabouts are carefully designed to moderate traffic speeds through
maneuverability restrictions, with all traffic flowing through the roundabout at design speeds of 15 to
20 miles per hour.  This also results in moderated traffic speeds on the roundabout approaches and
exits without creating the stop-and-start conditions associated with stop signs and traffic signals.

5. Fuel Consumption, Air Quality, and Energy – By reducing the amount of rapid acceleration and
deceleration associated with other types of intersection controls, roundabouts typically cause vehicles
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to consume less fuel and correspondingly lead to lower vehicle emissions.   Roundabouts also use no
electricity other than street lighting, and have a longer expected service life than signalized intersections.

6. U-turns – The ability to make U-turns is relatively easy and safe at roundabout-controlled intersections.
This can facilitate parking circulation, and can improve access from driveways along adjacent street
segments where left turns are difficult or prohibited.

Traffic Projections Background

Existing and future traffic volumes for the intersection were obtained from two sources.  The primary
source was the Creston Road Plan Line - Draft Traffic Report, April 17, 2006, Associated Traffic Engineers
(ATE).  Project-added traffic volumes for the proposed project on the northwest corner of the intersection
were then added to the ATE report’s future volumes.  The project-related volumes were obtained from
Traffic Impact Report for Rolling Hills Property, May 4, 2006, Orosz Engineering Group, Inc.

The applied existing and future traffic volumes are shown in Figure 1.

Collision History

The collision history for the Creston Road/Rolling Hills Road intersection was reviewed.  The average annual
collision rate was calculated based on records for the 5-year period between 2000 and 2004 obtained
through the California Highway Patrol and published in their Statewide Integrated Traffic Records System
(SWITRS) reports.  It was determined that there were six reported collisions related to the intersection
during this time, which translates to an average collision rate of approximately 0.32 collisions per million
vehicles entering the intersection (c/mve).  The average statewide collision rate for a suburban “tee”
intersection with stop controls is 0.19 c/mve.  Based on this information, it appears that the collision
experience at the intersection is higher than that experienced at similar types of intersections on state
highways in California.  Two of the collisions were broadsides involving right-of-way violations, two were
rear-ends involving drivers traveling at unsafe speeds, one involved a driver turning improperly and injuring
a bicyclist, and one was a DUI.  It is likely that installation of a roundabout or traffic signal would reduce the
potential for broadside collisions.  In addition, a roundabout would potentially reduce the potential for
speed-related collisions.
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View of existing intersection

Intersection Performance

Existing Traffic Control

The Creston Road/Rolling Hills Road intersection is
currently controlled by a STOP sign on the southbound
Rolling Hills Road approach.  Rolling Hills Road is a two-lane
road near the intersection, though it does include a short
50-foot left turn pocket at the Creston Road intersection.
Creston Road includes two through lanes in each direction
to the east of the intersection, and one through lane in each
direction to the west.  A center two-way left-turn lane
(TWLTL) exists on Creston Road through the study area
where dedicated turn pockets are not striped.  Based on
these geometric conditions and current traffic volumes, the
intersection is currently operating acceptably at LOS D
during peak hours on the stop-controlled approach.
Operating conditions can be expected to deteriorate to an unacceptable LOS F as traffic increases in the
vicinity.

Roundabout Performance

Geometric Configuration

Evaluation of conditions with the future 2025 traffic volumes indicates that a single-lane roundabout would
work well at the intersection.  Because the ultimate configuration for the surrounding Creston Road
corridor has not yet been finalized, however, consideration was given to how a single-lane roundabout
would fit into an overall five-lane wide corridor scheme.  Based on traffic volume threshold guidelines and
input from the Creston Road corridor analysis consultant team, City Staff determined that the roundabout
should be able to be expanded to accommodate dual through lanes in each direction on Creston Road, if
needed in the future.

The desire to construct a single-lane roundabout that can be expanded to dual lanes in the future begs the
question, “why not just construct the dual-lane roundabout in the first place?”  There are several drawbacks
of building a multi-lane roundabout when a single-lane would suffice.  Paramount of these is the ability to
moderate vehicle speeds.  Speeds can more easily be regulated at a single-lane roundabout through design.
Speed regulation is also possible at multi-lane roundabouts, though when these intersections have excessive
capacity (in other words, insufficient traffic compared to the capacity), the "fastest-path" curves that drivers
can negotiate is too high.  Some of the benefits that roundabouts provide, such as lower corridor speeds
and superior safety performance, are lost.

The roundabout-specific analysis and modeling conducted by W-Trans indicates that a single-lane
roundabout would work acceptably at the intersection well beyond 2025.  For the purposes of the
comparative analysis between a roundabout and traffic signal, it was assumed that a single-lane roundabout
would remain in place through 2025.  The conceptual design prepared for analysis would accommodate
future expansion if ever needed.  Further descriptions of the roundabout’s sizing and positioning under
single-lane and dual-lane conditions are provided in the “Roundabout Design Details” section of this report.
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Level of Service

Intersection operating conditions with a roundabout were determined using the aaSIDRA roundabout
analysis tool, which was also used to determine an appropriate geometric configuration for the roundabout,
and updated iteratively to reflect the conceptual design ultimately prepared.  The roundabout concept is
shown in Figure 2.

The Creston Road/Rolling Hills Road intersection is projected to operate acceptably at LOS A in the short-
term with a roundabout, and at LOS A to B in the future.

Queuing

When considering any type of intersection control it is important to understand the potential effects of
queuing, or stacking, created as drivers wait to proceed through the intersection.  Peak queues should
typically not extend into adjacent intersections, particularly adjacent intersections controlled by a traffic
signal or roundabout.

The future 2025 95th percentile roundabout queues at Creston Road/Rolling Hills Road are projected to
have no adverse impacts on adjacent intersections.  The longest queues would occur on eastbound Creston
Road, extending approximately 330 feet during the p.m. peak hour.  Queues on westbound Creston Road
would extend approximately 240 feet; not into the adjacent Melody Drive intersection.

A summary of the roundabout level of service and queuing calculations is presented in Table 1.  Copies of
the calculations are provided in Appendix A.
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Table 1
Summary of Roundabout Level of Service and Queuing Calculations

AM Peak Hour PM Peak Hour

Delay LOS Queue Delay LOS Queue

Existing Volumes

Overall Intersection Operation 6.2 A - 6.2 A -

Southbound Rolling Hills Road 8.8 A 70 7.8 A 57

Eastbound Creston Road 5.5 A 131 5.7 A 171

Westbound Creston Road 6.2 A 127 6.3 A 96

Future Volumes

Overall Intersection Operation 7.7 A - 7.1 A -

Southbound Rolling Hills Road 13.7 B 144 10.4 B 101

Eastbound Creston Road 5.7 A 189 5.7 A 328

Westbound Creston Road 7.4 A 236 7.8 A 213

Notes: Delay is measured in average seconds per vehicle, LOS = Level of Service
Queue is measured in feet and represents the 95th percentile stacking distance
Westbound queue calculations assume equal use of westbound lanes

Performance with a Traffic Signal 

Geometric Configuration

From a level of service perspective, acceptable operation at the Creston Road/Rolling Hills Road
intersection would be achievable under signalized conditions in 2025 with few changes to the current lane
configuration.  From a queuing perspective, however, signalization of the intersection with the current lanes
could result in 700-foot long queues on westbound Creston Road and through the Melody Drive
intersection unless additional capacity was created.  It was determined that Creston Road would require
two westbound lanes extending through the Rolling Hills Road intersection, merging to a single lane
approximately 200 feet to the west. The left turn lane on southbound Rolling Hills Road would also need
to be lengthened from the existing 40 feet to about 150 feet.  Right turn overlap signal phasing would be
needed on the southbound approach.  A bulbout could be installed on the northwest intersection corner
to shorten pedestrian crossing distances, assuming that on-street parking is provided along the north side
of Creston Road.  A conceptual layout for a signalized intersection is shown in Figure 3.

Level of Service and Queuing

With the traffic signal and configuration shown in the concept, the intersection would be expected to
operate acceptably at LOS B in 2025, with little to no adverse queuing impact.  As shown in Table 2, a traffic
signal would be expected to operate with average peak hour delays that are slightly longer than with a
roundabout.  Levels of service would be acceptable in the LOS A to B range with either form of intersection

Agenda Item No. 4 - Page 15 of 79



Agenda Item No. 4 - Page 16 of 79



Agenda Item No. 4 - Page 17 of 79



Agenda Item No. 4 - Page 18 of 79



Creston Road/Rolling Hills Road Intersection Evaluation for the City of Paso Robles
September 15, 2006 Page 13

control.  The 95th percentile queues on the individual approaches would generally extend a greater distance
with a traffic signal than with a roundabout.  Note that roundabout queues tend to be a constant, slow-
moving line of vehicles versus a stopped group of vehicles such as those created at signals.

Table 2
Summary of Traffic Signal LOS and Queuing

and Comparison to Roundabout

Roundabout Traffic Signal

Future AM Peak Hour LOS A (7.7 sec) LOS B (13.5 sec)

Southbound Rolling Hills Road 144 325

Eastbound Creston Road 189 300

Westbound Creston Road 236 240

Future PM Peak Hour LOS A (7.1 sec) LOS B (12.2 sec)

Southbound Rolling Hills Road 101 275

Eastbound Creston Road 328 325

Westbound Creston Road 213 225

Notes: Delay is measured in average seconds per vehicle, LOS = Level of Service
Queue is measured in feet and represents the 95th percentile stacking distance
Signal results reflect lane with the longest queue
Westbound signal queue assumes 80% outer lane utilization due to downstream merge

Fuel Consumption and Emissions Comparison

Because roundabouts are typically characterized by vehicles moving at low, relatively constant speeds on
all approaches to an intersection, less overall fuel consumption and air pollution is created than at signals,
where there is a significant amount of stop-and-start activity.  The aaSIDRA application includes analyses that
facilitate comparison of fuel consumption and emissions at intersections.  A comparison of roundabout
versus signal characteristics at the Creston Road/Rolling Hills Road intersection indicates that fuel
consumption would be approximately 62 percent lower with a roundabout, and carbon monoxide
production approximately 56 percent lower.  A summary of the fuel consumption and emission findings is
shown in Table 3 and Figure 4.
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Fuel Consumption and Carbon Monoxide Production

Table 3
Future PM Peak Hour

Comparison of Fuel Consumption and Emissions

Traffic Signal Roundabout

Fuel Consumption (gal/hr) 38.9 14.7 (-62%)

Hydrocarbon Production HC (kg/hr) 18.03 10.72 (-41%)

Carbon Monoxide Production CO (kg/hr) 0.55 0.24 (-56%)

Nitrogen Oxides NOX (kg/hr) 0.72 0.30 (-59%)

Carbon Dioxide CO2 (kg/hr) 368.3 139.7 (-62%)

Note: Results obtained using aaSIDRA application

Comparison of Required Right-of-Way

Construction of a traffic signal would require right-of-way acquisition along the north side of Creston Road,
to the east of Rolling Hills Road, along the frontage of the proposed townhome project.  This additional
space would be required to construct a second westbound lane and merge/transition to a single lane, and
would also accommodate an on-street bicycle lane and on-street parking.  The additional right-of-way would
consume approximately 9,150 square feet of the adjoining parcel.

The right-of-way needs for a roundabout are more complex.  In order to allow for a multi-lane roundabout
to be constructed in the future if needed, right-of-way would need to be acquired from parcels on both the
northeast and northwest corners of the intersection.  Land on the northeast corner is part the Williams
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Plaza shopping center, though the area needed is part of an open space area that will remain free of any
structures or parking areas integral to the development.  Land on the northwest corner and along the north
side of Creston Road is currently vacant though there is an active development application for a townhome
residential development.

Approximately 3,300 square feet of land would need to be acquired from Williams Plaza in order to
accommodate a multi-lane roundabout.  Approximately 12,460 square feet of land on the northwest corner
of the Creston Road/Rolling Hills Road intersection and along the north frontage of Creston Road would
also be required.  It is assumed that on-street parking would be provided along the north side of Creston
Road adjacent to the proposed townhome development.

The right-of-way acquisition areas required for a roundabout and traffic signal are shown and compared on
Figure 5.

Cost Estimates

Engineering opinions of probable costs were developed for the conceptual roundabout and signal designs.
The estimated cost for construction of the roundabout is approximately $1.43 million.  Construction of a
signalized intersection is estimated to cost approximately $1.06 million.  The major cost components that
lead to a higher cost for the roundabout are 1) the need to moderately realign the Creston Road
approaches to regulate vehicle speeds and enhance safety; and 2) costs associated with pavement removal
and installation of landscaping.  Note that neither estimate includes right-of-way acquisition.  The cost
estimate summaries are provided in Appendix B.

Near- and Long-Term Conditions at Melody Drive Intersection

The current draft of the Creston Road corridor plan envisions future changes at the signalized Melody Drive
intersection, which is 360 feet east of Rolling Hills Road.  Upon installation of roundabouts at Rolling Hills
Road and Golden Hills Road, the traffic signal at Melody Drive would be removed and a raised median
installed to block left turn movements.  This change would improve operation of the corridor by eliminating
left-turn movements and the distance between primary intersections, would allow the existing roadway to
be narrowed, and would be expected to improve safety.  The change would also result in minimal impacts
to drivers since u-turns would be easily accommodated by the adjacent roundabouts to the east and west.

The potential changes to the Melody Drive intersection may not take place for several years.  Because of
this, it is important to consider the potential near-term queuing conditions that could occur upon changes
to traffic control at the Rolling Hills Road intersection.  A roundabout or traffic signal at Rolling Hills Road
should not create a westbound queue that extends through the Melody Drive intersection, nor should the
Melody Drive signal create eastbound queues that extend to Rolling Hills Road.

Based on the queuing analysis performed and concept designs developed for the intersection, it appears that
adverse queuing conditions would not occur in the near-term upon installation of either a roundabout or
traffic signal at Rolling Hills Road.  As traffic volumes increase on the Creston Road corridor, however, it
is possible that peak westbound queues at the Rolling Hills Road roundabout or signal could extend through
the Melody Drive intersection.  The key 95th percentile queuing distances at the two intersections are
shown in Table 4.  The queues are shown graphically in Figure 6.
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Table 4
Near-Term Queuing Conditions at Melody Drive Intersection

Rolling Hills Road
Westbound Queue

Melody Drive
Eastbound Queue

Roundabout Traffic Signal Traffic Signal

AM Peak Hour 236 240 163

PM Peak Hour 213 225 163

Notes: Queue is measured in feet and represents the 95th percentile stacking distance

Compatibility with Creston Road Corridor Plan

The Creston Road corridor plan currently envisions roundabouts as the primary form of intersection
control.  Roundabouts provide high capacity at intersections while allowing connecting road segments to
have fewer lanes.  In contrast to signals, roundabouts do not require turn pockets or additional lanes at
intersections.  Providing roundabouts at key intersections also permits the installation of raised medians to
restrict left-turn movements at minor intersections, with the diverted left turns becoming safer u-turns at
adjacent roundabouts.

If the Creston Road corridor were to rely long-term on signals versus roundabouts, it is projected that a
five-lane roadway section would be required between River Road and Golden Hills Road.  With
roundabouts a narrower three-lane section would suffice.  In addition to facilitating a narrower roadway
section on Creston Road, a corridor with roundabouts also helps to moderate vehicle speeds much more
than a corridor with signals.  This is a particularly appealing safety benefit since the corridor passes through
residential areas and serves adjacent schools.

Maintaining Access to Laura Way and Northwest Parcel

Laura Way is a 16-home cul-de-sac located 150 feet west of the Rolling Hills Road intersection.  The
proximity of the Laura Way and Rolling Hills Road intersections presents operational and safety concerns
regardless of what types of intersection controls exist.  A similar issue would be present on Rolling Hills
Road, where future development of the parcel on the northwest corner of the intersection would likely
include a major access point between 130-150 feet north of Creston Road.

Outbound Left Turns

Based on a review of projected traffic volumes, it was determined that outbound left turn movements
should be prohibited from both Laura Way and any future driveway access on Rolling Hills Road once a
roundabout or signal is installed.  With a roundabout at Creston Road/Rolling Hills Road, both of these
restrictions would result in minimal driver inconvenience, as a u-turn could be made at the roundabout.
U-Turns would not be possible at a traffic signal, however, due to inadequate turning radii and the need to
include right-turn overlap signal phasing on southbound Rolling Hills Road.  Drivers would need to alter
their routes moderately in order to reach their destination.
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Inbound Left Turns

With a roundabout, sufficient space would exist to create a 50-foot long left turn pocket on Creston Road
at Laura Way, and a 75-foot long left turn pocket on Rolling Hills Road to serve the northwest parcel.
Though provision of turn lanes this close to an intersection is undesirable, there are several factors that
make it an acceptable compromise, given the lack of other available access points.  With a roundabout,
drivers using the short left turn lanes need to cross only a single lane of slow-moving opposing traffic.  As
long as outbound left turns are prohibited as recommended, there would also be no other conflicting vehicle
movements.  Because single-lane roundabout queues (when they exist) are constantly moving at low speeds,
drivers in the queue are also generally willing to let opposing left-turn movements occur, since there is little
to no time penalty associated with doing so.

Inbound left turns at Laura Way could be eliminated entirely in the future if another roundabout is built
within a half mile to the west on Creston Road, since drivers could simply make a u-turn at the next
intersection.

Under signalized conditions, an inbound left turn movement could be also provided to the northwest
parcel’s future access as long as a 125-foot long left turn pocket is constructed on Rolling Hills Road.  It
would be advisable to install “KEEP CLEAR” pavement legends on southbound Rolling Hills Road at this
driveway to maintain a break in peak hour queues.  At Laura Way, however, inbound left turn movements
would need to be prohibited because of safety and operational constraints, and a raised median installed to
block the left turn access.

Overall circulation upon development of the northwest parcel could be improved by creating a major right-
turn-in/right-turn-out access from the project onto Creston Road.  By doing this, the number of inbound
left turns and outbound right turns onto Rolling Hills Road would be reduced, decreasing the frequency of
driveway conflicts close to the intersection.  Creating another major access point on Creston Road would
create minimal impacts to through traffic on the corridor as long as the access is restricted to right turns.

Overall Comparison

A summary of the key performance comparisons between a roundabout and traffic signal are shown in Table
5. 
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Table 5
Overall Comparison of Roundabout versus Traffic Signal

Traffic Signal Roundabout

Level of Service (LOS) with existing traffic LOS A LOS A

Level of Service (LOS) with 2025 traffic LOS B LOS A

Average delay per vehicle in 2025 12.2 seconds 7.1 seconds

Vehicle Queuing in 2025 (combined approaches) 825 feet 642 feet

Vehicle Fuel consumption 38.9 gallons per hour 14.7 gallons per hour

Air Emissions (average of HC, CO, NOX, CO2) - 59% lower than signal

Needed Right of Way Acquisition 0.21 acre 0.36 acre

Expected Safety Performance - 48% fewer total collisions
78% fewer injury collisions

Potential for near-term queuing problems
between Rolling Hills and Melody Drive

no no

Conforms to Creston Road Corridor Plan no yes

Facilitates inbound left turns at Laura Way no yes

Facilitates inbound left turns to northwest parcel yes yes

Driver inconvenience with restricted outbound
left turns at Laura Way and Northwest Parcel

moderate minimal

Estimated Cost $1,057,000 $1,427,000

Notes: All quantitative measures are based on 2025 p.m. peak hour traffic conditions.
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Figure 7 - Roundabout Design Elements   (Source: FHWA Roundabout Guide)

Roundabout Design Details

Design Elements

Roundabouts have geometric elements that are unique among traffic control devices.  The combination of
various design elements must be customized to each roundabout intersection, and specifically configured
to achieve the desired balance of safety, capacity, and speed regulation.  A diagram showing the terminology
associated with each component of a roundabout is provided in Figure 7.  Dimensions of the conceptual
roundabout at Creston Road/Rolling Hills Road are shown in Figure 8.

Size and Positioning

In the initial design phase, various diameters and placement of the inscribed circle were examined.  Single-
lane roundabouts are considered to have an optimal balance of speed control, capacity, and mobility at

inscribed diameters of approximately 120 feet.  The current concept uses a diameter of 130 feet, which is
needed to accommodate expansion of the intersection to dual circulating lanes in the future, if ever needed.
In terms of placement, the circle has been located to provide adequate deflection and speed control on both
corridors, and to accommodate future expansion.
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Central Island and Truck Apron

The “central island” of a roundabout is the innermost area that is raised and landscaped.  No vehicles pass
through the central island area.  Roundabouts must be designed to accommodate large vehicles while
maintaining low speeds for passenger vehicles.  A “truck apron” is generally incorporated into the design
of single-lane roundabouts to provide additional traversable area around the raised central island for large
trucks.  The cabs of semi trucks often drive on the circulating roadway like a passenger vehicle, with the
less-maneuverable trailers mounting the truck apron as the vehicle passes through the intersection.

The dimensions of the roundabout’s central island and mountable truck apron were determined by a
combination of large vehicle maneuverability testing (described in more detail below) and the need to
regulate vehicle speeds.  The current concept includes an 8-foot wide truck apron, which is constructed of
structural concrete that is raised 2 inches above the circulating travel lane, colored, and given an aggressive
texture (such as small cobbles) that deters passenger car drivers while still being traversable by semi truck
trailers.  The central island of the Creston Road/Rolling Hills Road roundabout is shown to be 78 feet in
diameter and landscaped.

Splitter Islands

Splitter islands are generally provided on the entry legs of all roundabouts.  Their purpose is to provide
shelter for pedestrians, assist in controlling speeds, guide traffic into the roundabout, physically separate
entering and exiting traffic streams, and deter wrong-way movements.  Additionally, splitter islands can be
used as a place for mounting signs and occasionally landscaping.

Splitter island configurations are determined by the widths of entry and exit roadways, as well as the
recommended striping offsets.  The lengths of the splitter islands are influenced by the desire to slow vehicle
speeds as drivers proceed toward the roundabout, and can also be used to channel and restrict turning
movements at adjacent driveways and streets.  The splitter islands include a minimum 10-foot wide break
through which the pedestrian crosswalk passes; it is set back approximately 20 feet (one vehicle length) from
the circulatory roadway.  Splitter islands are typically 6 inches high, formed by batted concrete curbs, and
filled with a colored hardscape treatment.

Landscaping

Landscaping plays an important role in roundabout design.  In addition to the need for vertical elements in
the central island, the western Creston Road approach should also include small trees to help alert drivers
to the presence of the roundabout since drivers’ line of sight from the west will not be aligned with the
vertical elements in the central island.  Landscaping in the central island also serves to focus drivers’
attention only on circulating traffic, rather than activity on adjacent approaches.  Small shrubs should be
planted between pedestrian paths and the circulating roadway to help guide pedestrians to the crosswalks
(rather than entering into the roundabout itself).  A similar effect can be created by installing a rough cobble-
like hardscape between paths and the circulating roadway.

Design for Pedestrians and Bicyclists

For the purposes of preparing the conceptual design, it was assumed that sidewalks would be provided on
both sides of all streets, including areas where they do not currently exist (such as along the parcel on the
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northwest corner of the intersection).  On-street bicycle lanes would also be retained on Creston Road.

Pedestrian crossings would be provided on all legs of the roundabout.  The crossings are set back 20 feet
(one vehicle length) from the circulating roadway and pass through the raised splitter islands, where a
“refuge” area of 14-20 feet is provided.  On the east leg sufficient space exists to create an offset crossing,
which is a desirable safety feature that directs pedestrians to face oncoming traffic before crossing.  All
refuge areas allow pedestrians to cross one lane/direction of traffic, wait within the protected splitter island
area, and then cross the remaining lane/direction of traffic.  High-visibility ladder-type crosswalk markings
would be provided.  The pedestrian crossing area within the splitter island is flush with the rest of the
crossing, and includes coloring and a slight texturing (approximately one-quarter inch relief) to
accommodate ADA needs and clearly delineate the refuge area from vehicle travel lanes.

At single-lane roundabouts, most bicyclists are comfortable “claiming the lane” and proceeding through the
roundabout with vehicles, which are traveling at low speeds in the 15-20 mph range.  Where possible, it is
also desirable to provide an alternate route for less-confident cyclists around the perimeter of the
intersection.  The conceptual roundabout design includes bicycle ramps in advance of the crosswalks on
both of the Creston Road approaches, allowing bicyclists to join pedestrians on the paths surrounding the
roundabout.  On-street bicycle lanes would begin and terminate at these ramps.  Any paths that are shared
by bicyclists and pedestrians are widened to 8 feet so that they function as a multi-use path rather than a
sidewalk.

Accommodation of Future Expansion

A single-lane roundabout is projected to operate efficiently at the intersection through 2025 and beyond.
The team preparing the draft Creston Road Corridor plan has, however, indicated that roadway capacities
could approach traditional volume thresholds for needing additional lanes.  For this reason the City
requested that the Creston Road/Rolling Hills Road roundabout be designed to accommodate dual
circulating lanes in the future in case they are ever needed.

When planning for a single-lane roundabout that can be expanded, it is advisable to locate the center island
such that it will not have to be significantly modified.  The center island includes landscaping, which is critical
to the design and will mature over time.  Underground utilities are also often located with access on the
center island.  Roundabout drainage and grading are also designed largely around the location of the center
island.  If and when the roundabout is ever expanded to accommodate multiple circulating lanes, the
landscaped portion of the center island would remain intact, while the truck apron and splitter islands on
all approaches would be reconstructed.

Figure 9 shows an overlay of two roundabouts.  The solid line represents the conceptual single-lane
roundabout.  The dashed red line provides a rough approximation of where the roundabout curbs would
be located in the future if the intersection was expanded to a multi-lane facility.  The hatched area on the
northeast corner shows the right-of-way that would need to be acquired in order to build the multi-lane
roundabout (plus surrounding buffer/pedestrian-bike paths).

Vehicle Maneuverability

Though few large semi trucks currently pass through the intersection, it is important to accommodate the
occasional large vehicle.  For the purposes of this analysis, the roundabout was designed to accommodate
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a 55-foot long WB-50 truck for the through movements on Creston Road, and a 45-foot long WB-40 for
all movements to and from Rolling Hills Road.  The Paso Robles Fire Department also provided the
dimensions of the City’s largest ladder truck.  Some fire departments prefer fire trucks not to have to use
the central truck apron at roundabouts, which require slower speeds to transverse.  The roundabout was
therefore designed to minimize the need for the Paso Robles fire design vehicle to use the truck apron.

The simulated travel paths for the various design vehicles are shown in Figure 10.

Speed Moderation

Upon satisfying the various requirements indicated above, the resulting configuration was tested to ensure
that appropriate vehicle speeds were maintained for passenger vehicles at the entry, within the roundabout
and upon exiting.  Drivers would be able to maneuver through the roundabout most quickly during times
where there is little traffic.  The driving path that results in the greatest speeds is called the “fastest path,”
and is calculated for various maneuvers associated with a roundabout.

The fastest paths for vehicles entering the roundabout would be in the range of 15 to 22 mph.  The fastest
circulating speeds within the roundabout would be in the 15-16 mph range.  The fastest exiting speeds,
measured at the exiting approach’s crosswalk, would be approximately 19-20 mph.  The fastest movements
would be right turns in the 20-22 mph range.  All of the projected speeds fall within acceptable parameters
for urban single-lane roundabouts, including the differentials among various circulating and entering speeds.
A summary of the projected fastest-path speeds is provided in Table 6.

Table 6
Projected “Fastest-Path” Vehicle Speeds

Movement
Southbound
Rolling Hills

Eastbound
Creston

Westbound
Creston

R1 - Entering 20.0 19.3 20.4

R2 - Circulating - 15.9 15.7

R3 - Exiting - 19.9 19.7

R4 - Left Turn 14.8 14.8 -

R5 - Right Turn 20.4 - 21.5

Note: all values are in miles per hour
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Conclusions

General Conclusions

• Existing and future vehicle, pedestrian, and bicycle traffic could be accommodated at the intersection
by installation of either a single-lane roundabout or a widened intersection with a traffic signal.

• Both a single-lane roundabout and a traffic signal would result in acceptable LOS A or B traffic operation
in the future.

• Installation of a traffic signal would require less right-of-way acquisition at the intersection than a
roundabout.  Installation of a traffic signal is also projected to cost up to 35 percent less than a
roundabout, after considering the realignment, pavement removal,  and landscaping costs associated with
the roundabout.

• Research indicates that a properly-designed roundabout would result in significantly fewer traffic
collisions than a traffic signal.  A roundabout at Creston Road/Rolling Hills Road would also have shorter
overall queues, operate with less delay, result in less fuel consumption, and produce fewer vehicle
emissions than a traffic signal.

• A roundabout would conform to the future Creston Road Corridor scheme better than a traffic signal,
and would also be compatible with the City’s plans to remove the traffic signal at Melody Drive and
restrict that street to right turns in and out.

• With either a signal or roundabout, it is recommended that a primary right-in right-out access on
Creston Road be provided in conjunction with any future development project on the northwest corner
of the intersection.

Roundabout-Related Conclusions

• Though a single-lane roundabout is projected to operate acceptably beyond the year 2025, it could be
expanded to a multi-lane facility in the future, if needed.

• The use of roundabouts, including at the Rolling Hills Road intersection, allows the corridor to have
fewer travel lanes, moderated speeds, and superior safety while still maintaining efficient traffic flow.

• The conceptual roundabout shown in this report has been designed to accommodate large trucks and
the City’s largest emergency response vehicles.

• Inbound left turns could be provided at both Laura Way and a future access on Rolling Hills Road to
the parcel on the northwest corner of the intersection.  Outbound left turns would need to be
prohibited at both locations, though little driver inconvenience would result as drivers could instead
turn right and make a u-turn through the roundabout.
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Signal-Related Conclusions

• In order to minimize the potential for queuing problems in the future, a signal at Rolling Hills Road
would need to be designed to accommodate two westbound through lanes.  The two lanes would
merge to a single lane beyond the intersection.  For safety reasons it would be unadvisable to allow on-
street parking adjacent to the merge lane area.

• Inbound left turns could be provided on Rolling Hills Road into the future project on the northwest
corner of the intersection, provided that a 125-foot long left turn lane is provided.  Outbound left turns
should be prohibited at this location through channelization.

• With installation of a signal, both inbound and outbound left turns to Laura Way would need to be
prohibited through the installation of a raised median on Creston Road.  Drivers wishing to make these
movements would need to alter their travel routes.

• U-Turns at the Creston Road/Rolling Hills Road are not possible due to space constraints and the need
for southbound right turn overlap signal phasing.
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MITIG8 - AM Existing       Tue Aug 22, 2006 14:00:40                 Page 1-1   
--------------------------------------------------------------------------------
                      AM Peak Hour - Existing Conditions                        
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Unsignalized Method (Base Volume Alternative)              
********************************************************************************
Intersection #11 Creston/Rolling Hills                                          
********************************************************************************
Average Delay (sec/veh):      5.6       Worst Case Level Of Service: D[ 30.4]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled
Rights:           Include          Include          Include          Include    
Lanes:        0  0  0  0  0    1  0  0  0  1    1  0  1  0  0    0  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module: OEG 2006
Base Vol:       0    0     0    19    0   224   195  554     0     0  660    47 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    0    0     0    19    0   224   195  554     0     0  660    47 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:     0    0     0    21    0   249   217  616     0     0  733    52 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Final Vol.:     0    0     0    21    0   249   217  616     0     0  733    52 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   6.4 xxxx   6.2   4.1 xxxx xxxxx xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   3.5 xxxx   3.3   2.2 xxxx xxxxx xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx  1808 xxxx   759   786 xxxx xxxxx  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx    88 xxxx   409   842 xxxx xxxxx  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx    70 xxxx   409   842 xxxx xxxxx  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.30 xxxx  0.61  0.26 xxxx  xxxx  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   1.1 xxxx   3.9   1.0 xxxx xxxxx  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx  76.8 xxxx  26.5  10.7 xxxx xxxxx xxxxx xxxx xxxxx 
LOS by Move:   *    *     *     F    *     D     B    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:    *    *     *     *    *     *     *    *     *     *    *     *  
ApproachDel:    xxxxxx             30.4           xxxxxx           xxxxxx
ApproachLOS:        *                D                *                *        
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 7.8.0715 (c) 2006 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
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MITIG8 - PM Existing       Tue Aug 22, 2006 14:01:07                 Page 1-1   
--------------------------------------------------------------------------------
                      PM Peak Hour - Existing Conditions                        
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Unsignalized Method (Base Volume Alternative)              
********************************************************************************
Intersection #11 Creston/Rolling Hills                                          
********************************************************************************
Average Delay (sec/veh):      5.8       Worst Case Level Of Service: D[ 29.4]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign       Uncontrolled     Uncontrolled
Rights:           Include          Include          Include          Include    
Lanes:        0  0  0  0  0    1  0  0  0  1    1  0  1  0  0    0  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module: OEG 2006
Base Vol:       0    0     0    32    0   210   242  617     0     0  511    44 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    0    0     0    32    0   210   242  617     0     0  511    44 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:     0    0     0    36    0   233   269  686     0     0  568    49 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Final Vol.:     0    0     0    36    0   233   269  686     0     0  568    49 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   6.4 xxxx   6.2   4.1 xxxx xxxxx xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   3.5 xxxx   3.3   2.2 xxxx xxxxx xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx  1816 xxxx   592   617 xxxx xxxxx  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx    87 xxxx   510   973 xxxx xxxxx  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx    68 xxxx   510   973 xxxx xxxxx  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.52 xxxx  0.46  0.28 xxxx  xxxx  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   2.1 xxxx   2.4   1.1 xxxx xxxxx  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx 104.7 xxxx  17.9  10.1 xxxx xxxxx xxxxx xxxx xxxxx 
LOS by Move:   *    *     *     F    *     C     B    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:    *    *     *     *    *     *     *    *     *     *    *     *  
ApproachDel:    xxxxxx             29.4           xxxxxx           xxxxxx
ApproachLOS:        *                D                *                *        
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 7.8.0715 (c) 2006 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
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MITIG8 - AM Existing       Tue Aug 22, 2006 15:08:39                 Page 1-1   
--------------------------------------------------------------------------------
                      AM Peak Hour - Existing Conditions                        
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
             2000 HCM Operations Method (Base Volume Alternative)               
********************************************************************************
Intersection #1 Creston/Rolling Hills (signalized)                              
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.406
Loss Time (sec):       6 (Y+R=4.0 sec)  Average Delay (sec/veh):        12.7
Optimal Cycle:        23                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Split Phase      Split Phase       Protected        Protected  
Rights:           Include           Ovl             Include          Include    
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  0  0  0    1  0  0  0  1    1  0  1  0  0    0  0  1  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module: 
Base Vol:       0    0     0    19    0   224   195  554     0     0  660    47 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    0    0     0    19    0   224   195  554     0     0  660    47 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:     0    0     0    21    0   249   217  616     0     0  733    52 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    0    0     0    21    0   249   217  616     0     0  733    52 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Final Vol.:     0    0     0    21    0   249   217  616     0     0  733    52 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  1.00 1.00  1.00  0.93 1.00  0.83  0.93 0.98  1.00  1.00 0.92  0.92 
Lanes:       0.00 0.00  0.00  1.00 0.00  1.00  1.00 1.00  0.00  0.00 1.87  0.13 
Final Sat.:     0    0     0  1769    0  1583  1769 1862     0     0 3270   233 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.00 0.00  0.00  0.01 0.00  0.16  0.12 0.33  0.00  0.00 0.22  0.22 
Crit Moves:                              ****  ****                  ****      
Green/Cycle: 0.00 0.00  0.00  0.09 0.00  0.39  0.30 0.85  0.00  0.00 0.55  0.55 
Volume/Cap:  0.00 0.00  0.00  0.14 0.00  0.41  0.41 0.39  0.00  0.00 0.41  0.41 
Delay/Veh:    0.0  0.0   0.0  42.7  0.0  22.7  28.3  1.7   0.0   0.0 13.0  13.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   0.0  0.0   0.0  42.7  0.0  22.7  28.3  1.7   0.0   0.0 13.0  13.0 
LOS by Move:   A    A     A     D    A     C     C    A     A     A    B     B  
HCM2k95thQ:     0    0     0     1    0    11    11    9     0     0   14    14 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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MITIG8 - PM Existing       Tue Aug 22, 2006 15:08:56                 Page 1-1   
--------------------------------------------------------------------------------
                      PM Peak Hour - Existing Conditions                        
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
             2000 HCM Operations Method (Base Volume Alternative)               
********************************************************************************
Intersection #1 Creston/Rolling Hills (signalized)                              
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.413
Loss Time (sec):       6 (Y+R=4.0 sec)  Average Delay (sec/veh):        12.1
Optimal Cycle:        24                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Split Phase      Split Phase       Protected        Protected  
Rights:           Include           Ovl             Include          Include    
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  0  0  0    1  0  0  0  1    1  0  1  0  0    0  0  1  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module: 
Base Vol:       0    0     0    32    0   210   242  617     0     0  511    44 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    0    0     0    32    0   210   242  617     0     0  511    44 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:     0    0     0    36    0   233   269  686     0     0  568    49 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    0    0     0    36    0   233   269  686     0     0  568    49 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Final Vol.:     0    0     0    36    0   233   269  686     0     0  568    49 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  1.00 1.00  1.00  0.93 1.00  0.83  0.93 0.98  1.00  1.00 0.92  0.92 
Lanes:       0.00 0.00  0.00  1.00 0.00  1.00  1.00 1.00  0.00  0.00 1.84  0.16 
Final Sat.:     0    0     0  1769    0  1583  1769 1862     0     0 3218   277 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.00 0.00  0.00  0.02 0.00  0.15  0.15 0.37  0.00  0.00 0.18  0.18 
Crit Moves:                   ****                  ****        ****           
Green/Cycle: 0.00 0.00  0.00  0.05 0.00  0.46  0.41 0.89  0.00  0.00 0.48  0.48 
Volume/Cap:  0.00 0.00  0.00  0.41 0.00  0.32  0.37 0.41  0.00  0.00 0.37  0.37 
Delay/Veh:    0.0  0.0   0.0  49.4  0.0  17.3  20.7  1.1   0.0   0.0 16.6  16.6 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   0.0  0.0   0.0  49.4  0.0  17.3  20.7  1.1   0.0   0.0 16.6  16.6 
LOS by Move:   A    A     A     D    A     B     C    A     A     A    B     B  
HCM2k95thQ:     0    0     0     3    0     9    11    8     0     0   12    12 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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Movement Summary 

Creston Road/Rolling Hills Road 

AM Peak Hour - Existing Conditions with Single Lane Roundabout 
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Roundabout 
 

Vehicle Movements 

Mov No Turn 
Dem 
Flow 

(veh/h) 
%HV 

Deg of 
Satn 
(v/c) 

Aver 
Delay 
(sec) 

Level of 
Service 

95% 
Back of 
Queue 

(ft) 

Prop. 
Queued 

Eff. Stop 
Rate 

Aver 
Speed 
(mph) 

Westbound Creston Rd 
22 T 695   2.0    0.578   6.2   LOS A  127   0.50   0.55   23.3   
22 R 49   2.0    0.578   6.2   LOS A  127   0.50   0.55   23.3   

Approach 744   2.0    0.578   6.2   LOS A  127   0.50   0.55   23.3   

Southbound Rolling Hills 
42 L 21   2.2    0.338   8.8   LOS A  70   0.76   0.80   20.1   
42 R 249   2.2    0.338   8.8   LOS A  70   0.76   0.80   20.1   

Approach 271   2.2    0.338   8.8   LOS A  70   0.76   0.80   20.1   

Eastbound Creston Rd 
12 L 217   1.9    0.505   5.5   LOS A  131   0.15   0.43   24.0   
12 T 616   1.9    0.505   5.5   LOS A  131   0.15   0.43   24.0   

Approach 831   1.9    0.505   5.5   LOS A  131   0.15   0.43   24.0   

All Vehicles 1846   2.0    0.578   6.2   LOS A  131   0.38   0.53   23.1   
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Movement Summary 

Creston Road/Rolling Hills Road 

PM Peak Hour - Existing Conditions with Single Lane Roundabout 
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Roundabout 
 

Vehicle Movements 

Mov No Turn 
Dem 
Flow 

(veh/h) 
%HV 

Deg of 
Satn 
(v/c) 

Aver 
Delay 
(sec) 

Level of 
Service 

95% 
Back of 
Queue 

(ft) 

Prop. 
Queued 

Eff. Stop 
Rate 

Aver 
Speed 
(mph) 

Westbound Creston Rd 
22 T 538   2.1    0.481   6.3   LOS A  96   0.50   0.56   23.3   
22 R 46   2.1    0.481   6.3   LOS A  96   0.50   0.56   23.3   

Approach 584   2.1    0.481   6.3   LOS A  96   0.50   0.56   23.3   

Southbound Rolling Hills 
42 L 36   2.2    0.292   7.8   LOS A  57   0.65   0.71   20.5   
42 R 233   2.2    0.292   7.8   LOS A  57   0.65   0.71   20.5   

Approach 270   2.2    0.292   7.8   LOS A  57   0.65   0.71   20.5   

Eastbound Creston Rd 
12 L 269   2.0    0.597   5.7   LOS A  171   0.23   0.44   23.4   
12 T 686   2.0    0.597   5.7   LOS A  171   0.23   0.44   23.4   

Approach 955   2.0    0.597   5.7   LOS A  171   0.23   0.44   23.4   

All Vehicles 1809   2.0    0.597   6.2   LOS A  171   0.38   0.52   22.9   

Page 1 of 1Movement Summary
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MITIG8 - AM Future         Thu Aug 24, 2006 15:39:38                 Page 1-1   
--------------------------------------------------------------------------------
                       AM Peak Hour - Future Conditions                         
                              City of Paso Robles                               
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Creston/Rolling Hills (signalized)                              
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.464
Loss Time (sec):       6 (Y+R=4.0 sec)  Average Delay (sec/veh):        13.5
Optimal Cycle:        26                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Split Phase      Split Phase       Protected        Protected  
Rights:           Include           Ovl             Include          Include    
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  0  0  0    1  0  0  0  1    1  0  1  0  0    0  0  1  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module: 
Base Vol:       0    0     0    57    0   257   223  650     0     0  820    63 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    0    0     0    57    0   257   223  650     0     0  820    63 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0    0     0    57    0   257   223  650     0     0  820    63 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:     0    0     0    60    0   271   235  684     0     0  863    66 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    0    0     0    60    0   271   235  684     0     0  863    66 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Final Vol.:     0    0     0    60    0   271   235  684     0     0  863    66 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  1.00 1.00  1.00  0.93 1.00  0.83  0.93 0.98  1.00  1.00 0.92  0.92 
Lanes:       0.00 0.00  0.00  1.00 0.00  1.00  1.00 1.00  0.00  0.00 1.86  0.14 
Final Sat.:     0    0     0  1769    0  1583  1769 1862     0     0 3249   250 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.00 0.00  0.00  0.03 0.00  0.17  0.13 0.37  0.00  0.00 0.27  0.27 
Crit Moves:                              ****  ****                  ****      
Green/Cycle: 0.00 0.00  0.00  0.08 0.00  0.37  0.29 0.86  0.00  0.00 0.57  0.57 
Volume/Cap:  0.00 0.00  0.00  0.41 0.00  0.46  0.46 0.43  0.00  0.00 0.46  0.46 
Delay/Veh:    0.0  0.0   0.0  45.5  0.0  24.7  30.1  1.8   0.0   0.0 12.6  12.6 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   0.0  0.0   0.0  45.5  0.0  24.7  30.1  1.8   0.0   0.0 12.6  12.6 
LOS by Move:   A    A     A     D    A     C     C    A     A     A    B     B  
HCM2k95thQ:     0    0     0     5    0    13    12   10     0     0   16    16 
********************************************************************************
Note: Queue reported is the number of cars per lane.

  Traffix 7.8.0715 (c) 2006 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
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MITIG8 - PM Future         Thu Aug 24, 2006 15:39:58                 Page 1-1   
--------------------------------------------------------------------------------
                       PM Peak Hour - Future Conditions                         
                              City of Paso Robles                               
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Creston/Rolling Hills (signalized)                              
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.559
Loss Time (sec):       6 (Y+R=4.0 sec)  Average Delay (sec/veh):        12.2
Optimal Cycle:        30                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Split Phase      Split Phase       Protected        Protected  
Rights:           Include           Ovl             Include          Include    
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  0  0  0    1  0  0  0  1    1  0  1  0  0    0  0  1  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module: 
Base Vol:       0    0     0    43    0   241   277  885     0     0  730    62 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    0    0     0    43    0   241   277  885     0     0  730    62 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0    0     0    43    0   241   277  885     0     0  730    62 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:     0    0     0    45    0   254   292  932     0     0  768    65 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    0    0     0    45    0   254   292  932     0     0  768    65 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Final Vol.:     0    0     0    45    0   254   292  932     0     0  768    65 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  1.00 1.00  1.00  0.93 1.00  0.83  0.93 0.98  1.00  1.00 0.92  0.92 
Lanes:       0.00 0.00  0.00  1.00 0.00  1.00  1.00 1.00  0.00  0.00 1.84  0.16 
Final Sat.:     0    0     0  1769    0  1583  1769 1862     0     0 3222   274 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.00 0.00  0.00  0.03 0.00  0.16  0.16 0.50  0.00  0.00 0.24  0.24 
Crit Moves:                   ****                  ****        ****           
Green/Cycle: 0.00 0.00  0.00  0.05 0.00  0.41  0.37 0.89  0.00  0.00 0.53  0.53 
Volume/Cap:  0.00 0.00  0.00  0.56 0.00  0.39  0.45 0.56  0.00  0.00 0.45  0.45 
Delay/Veh:    0.0  0.0   0.0  55.3  0.0  21.0  24.6  1.6   0.0   0.0 14.8  14.8 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   0.0  0.0   0.0  55.3  0.0  21.0  24.6  1.6   0.0   0.0 14.8  14.8 
LOS by Move:   A    A     A     E    A     C     C    A     A     A    B     B  
HCM2k95thQ:     0    0     0     5    0    11    13   13     0     0   15    15 
********************************************************************************
Note: Queue reported is the number of cars per lane.

  Traffix 7.8.0715 (c) 2006 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
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Movement Summary 

Creston Road/Rolling Hills Road 

AM Peak Hour - 2025 Conditions with Single Lane Roundabout 
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Roundabout 
 

Vehicle Movements 

Mov No Turn 
Dem 
Flow 

(veh/h) 
%HV 

Deg of 
Satn 
(v/c) 

Aver 
Delay 
(sec) 

Level of 
Service 

95% 
Back of 
Queue 

(ft) 

Prop. 
Queued 

Eff. Stop 
Rate 

Aver 
Speed 
(mph) 

Westbound Creston Rd 
22 T 863   2.2    0.732   7.4   LOS A  236   0.67   0.66   22.2   
22 R 66   2.2    0.732   7.4   LOS A  236   0.67   0.66   22.2   

Approach 929   2.2    0.732   7.4   LOS A  236   0.67   0.66   22.2   

Southbound Rolling Hills 
42 L 60   1.8    0.525   13.7   LOS B  144   0.94   1.05   17.0   
42 R 271   1.8    0.525   13.7   LOS B  144   0.94   1.05   17.0   

Approach 330   1.8    0.526   13.7   LOS B  144   0.94   1.05   17.0   

Eastbound Creston Rd 
12 L 235   4.2    0.606   5.7   LOS A  189   0.34   0.45   22.8   
12 T 684   4.2    0.606   5.7   LOS A  189   0.34   0.45   22.8   

Approach 919   4.2    0.606   5.7   LOS A  189   0.34   0.45   22.8   

All Vehicles 2178   3.0    0.732   7.7   LOS A  236   0.57   0.63   21.4   

Page 1 of 1Movement Summary
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Movement Summary 

Creston Road/Rolling Hills Road 

PM Peak Hour - 2025 Conditions with Single Lane Roundabout 
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Roundabout 
 

Vehicle Movements 

Mov No Turn 
Dem 
Flow 

(veh/h) 
%HV 

Deg of 
Satn 
(v/c) 

Aver 
Delay 
(sec) 

Level of 
Service 

95% 
Back of 
Queue 

(ft) 

Prop. 
Queued 

Eff. Stop 
Rate 

Aver 
Speed 
(mph) 

Westbound Creston Rd 
22 T 768   2.2    0.695   7.8   LOS A  213   0.69   0.70   22.0   
22 R 65   2.2    0.695   7.8   LOS A  213   0.69   0.70   22.0   

Approach 833   2.2    0.695   7.8   LOS A  213   0.69   0.70   22.0   

Southbound Rolling Hills 
42 L 45   2.0    0.427   10.4   LOS B  101   0.87   0.90   19.1   
42 R 254   2.0    0.427   10.4   LOS B  101   0.87   0.90   19.1   

Approach 299   2.0    0.427   10.4   LOS B  101   0.87   0.90   19.1   

Eastbound Creston Rd 
12 L 292   4.3    0.756   5.7   LOS A  328   0.39   0.43   22.5   
12 T 900   4.3    0.756   5.7   LOS A  328   0.39   0.43   22.5   

Approach 1192   4.3    0.756   5.7   LOS A  328   0.39   0.43   22.5   

All Vehicles 2324   3.2    0.756   7.1   LOS A  328   0.56   0.59   21.8   

Page 1 of 1Movement Summary
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MITIG8 - AM Existing       Tue Aug 22, 2006 16:51:19                 Page 1-1   
--------------------------------------------------------------------------------
                      AM Peak Hour - Existing Conditions                        
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
             2000 HCM Operations Method (Base Volume Alternative)               
********************************************************************************
Intersection #2 Creston/Melody                                                  
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.421
Loss Time (sec):       6 (Y+R=4.0 sec)  Average Delay (sec/veh):        18.4
Optimal Cycle:        24                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Split Phase      Split Phase        Permitted       Protected  
Rights:           Include          Include          Include          Include    
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  0  0  0    0  0  1  1  0    1  0  2  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module: 
Base Vol:     210    0    58     0    0     0     0  406   167    57  497     0 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:  210    0    58     0    0     0     0  406   167    57  497     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:   233    0    64     0    0     0     0  451   186    63  552     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  233    0    64     0    0     0     0  451   186    63  552     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Final Vol.:   233    0    64     0    0     0     0  451   186    63  552     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.92 1.00  0.92  1.00 1.00  1.00  1.00 0.89  0.88  0.93 0.93  1.00 
Lanes:       0.78 0.00  0.22  0.00 0.00  0.00  0.00 1.41  0.59  1.00 2.00  0.00 
Final Sat.:  1363    0   376     0    0     0     0 2392   984  1769 3538     0 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.17 0.00  0.17  0.00 0.00  0.00  0.00 0.19  0.19  0.04 0.16  0.00 
Crit Moves:  ****                                   ****        ****           
Green/Cycle: 0.41 0.00  0.41  0.00 0.00  0.00  0.00 0.45  0.45  0.09 0.53  0.00 
Volume/Cap:  0.42 0.00  0.42  0.00 0.00  0.00  0.00 0.42  0.42  0.42 0.29  0.00 
Delay/Veh:   21.6  0.0  21.6   0.0  0.0   0.0   0.0 19.0  19.0  45.3 13.0   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  21.6  0.0  21.6   0.0  0.0   0.0   0.0 19.0  19.0  45.3 13.0   0.0 
LOS by Move:   C    A     C     A    A     A     A    B     B     D    B     A  
HCM2k95thQ:    13    0    13     0    0     0     0   13    13     5   10     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 7.8.0715 (c) 2006 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
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MITIG8 - PM Existing       Tue Aug 22, 2006 16:51:39                 Page 1-1   
--------------------------------------------------------------------------------
                      PM Peak Hour - Existing Conditions                        
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
             2000 HCM Operations Method (Base Volume Alternative)               
********************************************************************************
Intersection #2 Creston/Melody                                                  
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.404
Loss Time (sec):       6 (Y+R=4.0 sec)  Average Delay (sec/veh):        15.8
Optimal Cycle:        23                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Split Phase      Split Phase        Permitted       Protected  
Rights:           Include          Include          Include          Include    
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  0  0  0    0  0  1  1  0    1  0  2  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module: 
Base Vol:      94    0    84     0    0     0     0  543   106    87  461     0 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:   94    0    84     0    0     0     0  543   106    87  461     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:   104    0    93     0    0     0     0  603   118    97  512     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  104    0    93     0    0     0     0  603   118    97  512     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Final Vol.:   104    0    93     0    0     0     0  603   118    97  512     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.89 1.00  0.89  1.00 1.00  1.00  1.00 0.91  0.91  0.93 0.93  1.00 
Lanes:       0.53 0.00  0.47  0.00 0.00  0.00  0.00 1.67  0.33  1.00 2.00  0.00 
Final Sat.:   896    0   801     0    0     0     0 2889   564  1769 3538     0 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.12 0.00  0.12  0.00 0.00  0.00  0.00 0.21  0.21  0.05 0.14  0.00 
Crit Moves:  ****                                   ****        ****           
Green/Cycle: 0.29 0.00  0.29  0.00 0.00  0.00  0.00 0.52  0.52  0.14 0.65  0.00 
Volume/Cap:  0.40 0.00  0.40  0.00 0.00  0.00  0.00 0.40  0.40  0.40 0.22  0.00 
Delay/Veh:   29.2  0.0  29.2   0.0  0.0   0.0   0.0 14.9  14.9  40.7  7.1   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  29.2  0.0  29.2   0.0  0.0   0.0   0.0 14.9  14.9  40.7  7.1   0.0 
LOS by Move:   C    A     C     A    A     A     A    B     B     D    A     A  
HCM2k95thQ:    10    0    10     0    0     0     0   13    13     6    7     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 7.8.0715 (c) 2006 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
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Creston Road/Rolling Hills Road Intersection Evaluation for the City of Paso Robles
September 2006

Appendix B

Cost Estimate Summaries
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Cost Estimate (Roundabout)
Creston Road/Rolling Hills Road Intersection

Item No. Item Description
Estimated 
Quantity

Unit of 
Measure

 Unit Cost 
 Item Cost 

Total 
HARDSCAPE

1 Remove Curb, Gutter and Sidewalk 1,690 S.F. $4.25 $7,182.50
2 Remove Pavement 28,460 S.F. $2.15 $61,189.00
3 Clearing and Grubbing 0.43 AC $11,200.00 $4,807.08
4 Earthwork Excavation 940 C.Y $31.00 $29,140.00
5 Install Structural Base 18" 7,537 S.F. $5.00 $37,685.00
6 Install Street Paving 9" 7,537 S.F. $5.00 $37,685.00
7 Install Street Paving 4" 11,205 S.F. $2.70 $30,253.50
8 Install Street Paving 2" 4,325 S.F. $1.32 $5,709.00
9 Install Curb & Gutter 1,885 L.F. $30.00 $56,550.00
10 Install Concrete Sidewalk 9,610 S.F. $10.00 $96,100.00
11 Install Asphalt Multiuse Path 0 S.F. $4.50 $0.00
12 Install Splitter Island Curbs 1,340 L.F. $30.00 $40,200.00
13 Install Splitter Island Decorative Hardscape 5,925 S.F. $9.00 $53,325.00
14 Install Center Island (incl landscaping) 4,778 S.F. $9.00 $43,002.00
15 Install Truck Apron 2,162 S.F. $28.00 $60,536.00
16 Install ADA Pedestrian Ramps 8 Each $1,200.00 $9,600.00

LANSDCAPING
17 Remove Trees 2 Each $860.00 $1,720.00
18 Install Other Landscaping and Irrigation 8,820 S.F. $8.00 $70,560.00

SIGNAGE
19 Relocate Signs 10 Each $231.00 $2,310.00
20 Remove Stop Signs 2 Each $250.00 $500.00
21 Install New Signs 32 Each $300.00 $9,600.00
22 Large Guide Signs 3 Each $1,000.00 $3,000.00

RIGHT OF WAY
23 Right of Way Acquisition (not included) 0.36 AC $0.00 $0.00

TRAFFIC SIGNAL
24 Signal Equipment and Installation 0 L.S. $250,000.00 $0.00

STRIPING AND PAINTING
25 Remove Striping 1,360 L.F. $1.10 $1,496.00
26 Install Two-Way Left-Turn Lane Striping 575 L.F. $3.50 $2,012.50
27 Install 8" Yield Line Striping 54 L.F. $2.40 $129.60
28 Install Single 4" Stripe 3,700 L.F. $1.10 $4,070.00
29 Install Thermoplastic Arrow Markings 15 Each $160.00 $2,400.00
30 Install Crosswalk Striping 180 L.F. $3.00 $540.00

UTILITIES AND DRAINAGE
31 Streetlights 10 Each $4,000.00 $40,000.00
32 Streetlight Conduit 850 L.F. $12.00 $10,200.00
33 Install 24" Drainage Pipe 280 L.F. $200.00 $56,000.00
34 Adjust Affected Manholes 5 Each $600.00 $3,000.00
35 Relocate Affected Fire Hydrants 2 Each $3,000.00 $6,000.00
36 Install New Catch Basins 12 Each $3,000.00 $36,000.00
37 Relocate Utility Poles 2 Each $3,000.00 $6,000.00
38 Additional Utility Relocations (Misc) 10 Each $450.00 $4,500.00

SUBTOTAL $833,002.18

CONSTRUCTION
39 Traffic Control System (3%) 1 L.S. $25,000.00 $25,000.00
40 Mobilization (10%) 1 L.S. $83,000.00 $83,000.00
41 Storm Water Pollution Prevention (1%) 1 L.S. $8,000.00 $8,000.00

DESIGN
42 Design and Engineering (20%) 1 L.S. $167,000.00 $167,000.00
43 Construction Engineering Work (10%) 1 L.S. $83,000.00 $83,000.00
44 Project Management (5%) 1 L.S. $42,000.00 $42,000.00

SUBTOTAL $1,241,002.18
15% CONTINGENCY $186,150.33

TOTAL $1,427,152.51

Notes: L.S. = Lump Sum        L.F. = Lineal Feet        AC = Acres
S.F. = Square Feet      C.Y. = Cubic Yards

               Whitlock and Weinberger Transportation 8/31/2006
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Cost Estimate (Signal)
Creston Road/Rolling HIlls Road Intersection

Item No. Item Description
Estimated 
Quantity

Unit of 
Measure

 Unit Cost 
 Item Cost 

Total 
HARDSCAPE

1 Remove Curb, Gutter and Sidewalk 0 S.F. $4.25 $0.00
2 Remove Pavement 4,080 S.F. $2.15 $8,772.00
3 Clearing and Grubbing 0.37 AC $11,200.00 $4,170.43
4 Earthwork Excavation 480 C.Y $31.00 $14,880.00
5 Install Structural Base 18" 13,740 S.F. $5.00 $68,700.00
6 Install Street Paving 9" 13,740 S.F. $5.00 $68,700.00
7 Install Street Paving 2" 43,042 S.F. $1.35 $58,106.70
8 Install Curb & Gutter 875 L.F. $15.00 $13,125.00
9 Install Concrete Sidewalk 4,475 S.F. $10.00 $44,750.00
10 Install Asphalt Multiuse Path 0 S.F. $4.50 $0.00
11 Install Median Curbs 844 L.F. $15.00 $12,660.00
12 Install Median Decorative Hardscape 488 S.F. $9.00 $4,392.00
13 Install ADA Pedestrian Ramps 4 Each $1,200.00 $4,800.00

LANSDCAPING
14 Remove Trees 0 Each $860.00 $0.00
15 Install Other Landscaping and Irrigation 0 S.F. $8.00 $0.00

SIGNAGE
16 Relocate Signs 6 Each $231.00 $1,386.00
17 Remove Stop Signs 1 Each $250.00 $250.00
18 Install New Signs 15 Each $300.00 $4,500.00
19 Large Guide Signs 0 Each $1,000.00 $0.00

RIGHT OF WAY
20 Right of Way Acquisition (not included) 0.21 AC $0.00 $0.00

TRAFFIC SIGNAL
21 Signal Equipment and Installation 1 L.S. $250,000.00 $250,000.00

STRIPING AND PAINTING
22 Remove Striping 1,165 L.F. $1.10 $1,281.50
23 Install Two-Way Left-Turn Lane Striping 1,260 L.F. $3.50 $4,410.00
24 Install 8" Yield Line Striping 0 L.F. $2.40 $0.00
25 Install Single 4" Stripe 3,490 L.F. $1.10 $3,839.00
26 Install Thermoplastic Arrow Markings 19 Each $160.00 $3,040.00
27 Install Crosswalk Striping 464 L.F. $3.00 $1,392.00

UTILITIES AND DRAINAGE
28 Streetlights 3 Each $4,000.00 $12,000.00
29 Streetlight Conduit 160 L.F. $12.00 $1,920.00
30 Install 24" Drainage Pipe 90 L.F. $200.00 $18,000.00
31 Adjust Affected Manholes 3 Each $600.00 $1,800.00
32 Relocate Affected Fire Hydrants 1 Each $3,000.00 $3,000.00
33 Install New Catch Basins 2 Each $3,000.00 $6,000.00
34 Relocate Utility Poles 1 Each $3,000.00 $3,000.00
35 Additional Utility Relocations (Misc) 8 Each $450.00 $3,600.00

SUBTOTAL $622,474.63

CONSTRUCTION
36 Traffic Control System (2%) 1 L.S. $12,000.00 $12,000.00
37 Mobilization (10%) 1 L.S. $62,000.00 $62,000.00
38 Storm Water Pollution Prevention (1%) 1 L.S. $6,000.00 $6,000.00

DESIGN
39 Design and Engineering (20%) 1 L.S. $124,000.00 $124,000.00
40 Construction Engineering Work (10%) 1 L.S. $62,000.00 $62,000.00
41 Project Management (5%) 1 L.S. $31,000.00 $31,000.00

SUBTOTAL $919,474.63
15% CONTINGENCY $137,921.19

TOTAL $1,057,395.83

Notes: L.S. = Lump Sum        L.F. = Lineal Feet        AC = Acres
S.F. = Square Feet      C.Y. = Cubic Yards

               Whitlock and Weinberger Transportation 9/12/2006
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 RESOLUTION NO.:    07-xxx   
  

A RESOLUTION OF THE PLANNING COMMISSION OF THE CITY OF 
 EL PASO DE ROBLES RECOMMENDING TO THE CITY COUNCIL THE ESTABLISHMENT  
OF A PLAN LINE FOR THE INTERSECTION OF CRESTON AND ROLLING HILLS ROADS 

 
WHEREAS, the City has received an application for a 118-unit multi-family residential development located 
at the northwest corner of Creston and Rolling Hills Roads; and  
 
WHEREAS, in consideration of the impacts on traffic, the City Council retained Whitlock and Weinberger 
Transportation, Inc. (W-Trans) to provide recommendations for traffic controls in the intersection; and 
 
WHEREAS, W-trans analyzed the operational effectiveness of a traffic signal versus a modern roundabout; 
and 
 
WHEREAS, on July 12, 2007, W-Trans presented their findings at a community workshop held at the Daniel 
Lewis Middle School auditorium; and 
 
WHEREAS, on December 11th, 2007, the Planning Commission held a duly noticed public hearing, 
considered the facts presented in the staff report and the W-Trans report; and accepted public testimony; and 
 
WHEREAS, based on the facts and analysis presented in the staff report, the report prepared by W-Trans, 
 and its independent judgment, the Planning Commission: 
 

 Recommends that the City Council establish a Plan Line at the intersection of Creston and Rolling 
Hills Roads based upon the recommendations outlined in the report prepared by W-Trans and dated 
September 15, 2006 for the installation of a modern roundabout.  

 
 Recommends that the City Council approve a Negative Declaration in accordance with the California 

Environmental Quality Act for this project. 
 
PASSED AND ADOPTED THIS 11th day of December, 2007, by the following Roll Call Vote: 
 
AYES:    
NOES:   
ABSTAIN:  
ABSENT:  
 
             
      CHAIRMAN MARGARET HOLSTINE      
ATTEST: 
 
 
 __________________________________________________ 
RON WHISENAND, PLANNING COMMISSION SECRETARY  
 

 1 
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