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This study is a comprehensive corridor analysis of
Nacimiento Lake Drive in San Luis Obispo County. The
study was developed for the County of San Luis Obispo
and developed with assistance from the Transportation
Division of the Public Works Department. The findings
and recommendations of this study were developed
utilizing field measurements, traffic count data, traffic
safety data, and Highway Capacity Manual (2000 edition)
processes for determining Level of Service. This study
makes recommendations for potential operational and
safety improvements which address current conditions

and future growth along the corridor.

The Nacimiento Lake Drive Corridor Study evaluates the
current operating and safety characteristics of the
highway, estimates traffic volumes and patterns at Build-
out, evaluates those conditions and makes
recommendations for improvements. It also provides a
log of various inventory items including the number and
locations of turnouts, guardrail, and passing zones to

name a few.

For completeness, given the 30 year time horizon set for
the study, the corridor was assessed from an

That is,

characteristics which could have a significant effect on

unconstrained perspective. all potential
safety or operations over this time period were identified
with recommendations for mitigation. These are listed in
Table 19 entitled Unconstrained Listing of Potential

Corridor Improvements (See attachment I).

For planning purposes, the county has estimated that 6
dollars

improvements over the 30 year horizon. The potential

million may be available for corridor
funding sources vary and are designated for specific
roadway improvement categories such as maintenance,
operations, and in rare cases of severe situations, safety.
For this reason, potential roadway improvements in the

unconstrained listing must be assessed and prioritized
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The recommendations for operational and safety
improvements and upgrades do not imply that existing
conditions are ineffective or unsafe. Overall, the corridor
was found to be operating efficiently and safely.
However, opportunities do exist to improve operational
and safety performance over existing levels at spot
locations. Short and Mid-range improvements are
identified which can improve these locations. Potential
Long-range improvements are also identified to address
increased traffic from future development. It is anticipated
these projects would be funded through the county’s

development mitigation account.

under a constrained funding scenario. The resulting
constrained 1isting is contained in Table 20 entitled

Constrained Listing of Potential Corridor Improvements

(See attachment III). These improvements are presented
as the recommended strategy to maximize facility
efficiency and safety within the projected funding ceiling

and program categories.

The recommended improvements from the Constrained

Listing (Table 20) include the following:

—  Minor maintenance level spot shoulder and drainage

repair.

- Roadway widening between the Paso Robles City
Limits and Mustang Springs Road including turning
lanes at the intersection with Mustang Springs Rd.

— Additional warning and speed related signing.

— Left turn channelization at the Adelaida Rd.

intersection.

- Remove 4 non-standard passing zones and replace
with “NO PASSING” zones.

—  Pave 5 new Pullouts throughout the corridor.



—  Rural Roundabout at the Chimney Rock Rd.

intersection.

— Construct 3 new 600" long turnouts and extend 1

existing turnout in Segment III.

It is recognized that as time progresses, funding levels and

programs may change. If additional funding

opportunities arise in the future, it is expeditious to have

Table 21

entitled Contingency _Listing of Potential Corridor

contingency improvement strategies at hand.

Improvements (Attachment IV) contains a listing of
contingency improvements should opportunities arise for

additional corridor improvements.

Recommended Contingency Improvements (Table 21)

include the following:

— Install turn channelization at the Oak Flat Road East

intersection.

— Install turn channelization and shoulder widening at

the San Marcos Road intersection.

—  Convert existing Pullout to a longer Turnout at the

Chimney Rock Road intersection.

— Install 2 new turnouts just east of the Gateway Drive

intersection.

—  When MUTCD signal warrants are met in the
future, install signals at the intersections with
Mustang Springs Road, Adelaida Road. and Gateway

Drive.

The recommendations in Tables 20 and 21 represent
working level improvement alternatives which can be
incorporated into planning level strategies. Other new
improvements not included in these Tables may be
needed as corridor characteristics change over the next

30 years.

The Operational section of this report contains a review
of current and projected traffic volumes and makes
recommendations to improve and accommodate traffic
flow. Current corridor funding potential primarily

consists of programs which achieve these goals.
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The Maintenance section of this report contains an
inventory of numerous roadway items and a preliminary
assessment of their condition. Some funding exists for
the purpose of maintaining the road and traftic control

devices.

The Safety section of this report identifies locations
where safety improvements may be beneficial. Since
these locations do not qualify as stand alone projects, the
improvements are presented as options to be considered
other

for inclusion in upcoming operational or

maintenance projects.






Percent Truck and Recreational Traffic

For purposes of this study, percent traffic by type was
estimated to be 6% recreational and 6% truck. These
percentages were based on visual observations and

informal spot counts.
Minimum proposed paved shoulder widths

The standard shoulder width for two lane conventional
highways is 8 feet. Nacimiento Lake Drive has 8 foot
wide shoulders on approximately 25% its total 30.6 lane
miles. Due to terrain and geological characteristics, the
ability to further widen significant sections of the
corridor to 8 feet is very limited. Given the recreational
value of the route however, a minimum paved shoulder
width of 5’ is recommended (where practicable) to
facilitate bicycle travel, to provide additional paved
recovery room for errant vehicles, to improve drainage,
and to minimize pavement drop-offs at the edge of travel
way. Because of the time horizon and associated increase
in traffic volumes, this objective was considered
reasonable for consideration on all of the major roadway
improvement proposals identified in this study.
Obviously, topography and geologic features dictate
This study

identifies locations where widening the shoulders to 5

where paved shoulders can be widened.

feet can be accomplished with minor sliver fills and cuts.
Locations requiring extensive retaining walls or major
cuts and fills in order to achieve wider shoulders are not
therefore not

considered cost effective and are

recommended.
Signalization

A full traffic signal warrant analysis per MUTCD
guidelines requires 8 hour traffic turning movement
counts to assess all 3 of the volume related warrants for
potential signals. In this study, only peak period turning
movement data was available for selected intersections.
For this reason, a full signal warrant analysis is outside the
scope of this study. However, since the peak hour
volume warrant is the primary indicator of the
operational justification for a signal, the peak hour

warrant was evaluated for 2010 turning volumes and for
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projected turning volumes at build-out.  The warrant
analysis sheets are contained in the Technical Appendix
and the results are discussed in the Operational Analysis

section of the study.
Left Turn Channelization

Two primary factors associated with the consideration
for left turn channelization are accident history and delay.
Intersections demonstrating a concentration of rear-end
accidents were considered candidates for Left Turn
Channelization. Additionally, left turn warrants from
NCHRP 457 were used to determine if Left Turn
Channelization was warranted based on delay. The
accident statistics and Left Turn Channelization Warrant
Sheets are contained in Technical Appendix. The results
are discussed in the Operational Analysis section of the

study.

Clear Recovery Zone (CRZ)

The AASHTO Roadside Guide

guidelines for roadside safety considerations when

contains

Design
designing projects.  Specifically, it contains charts to
determine desirable clear recovery distances based on
speed, traffic volume and terrain. It also contains an
equal severity curve which gives guidance in determining
when impacts to a guardrail would be more severe than

going over an embankment.

In identifying potential safety improvements to be
included in a project, the Roadside Design Guide states
that because of limited funds, potential improvements
should be prioritized based on their relative potential
contribution to safety. This priority can be determined
using a  benefit/cost and/or

analysis engineering

judgment .

On rural scenic and recreational 2 lane highways it is
generally impractical to remove or shield all fixed objects
and embankments within the Clear Recovery Zone.
Costs can be excessive and the clear cutting of trees or
removal of natural features is often unacceptable from

public, political and environmental perspectives. For this



reason, this study focuses on high embankment locations
within the Clear Recovery Zone on horizontal curves
where the potential for run-off-the-road collisions is
greatest.  This approach is consistent with AASHTO
objectives to maximize roadside safety on a system-wide
basis with the given funds. The identification of all
potential safety improvements in this study is based on
addressing specific roadside features which can contribute

most to safety enhancement given constrained funding.
Funding

The following lists potential funding sources for roadway

improvements on Nacimiento Lake Drive:

Development Mitigation Account

These funds are collected as development impact fees and
are directed to improvements which mitigate for the
associated with new

incremental traffic ~ impacts

projects.

HSIP: Highway Safety Improvement Program

This program makes Federal funding available for safety
projects which meet benefit/cost qualifying criteria on a
competitive basis. The County periodically assesses the

corridor to determine potential eligibility for these funds.

Categorical Federal Grants:

Federal Funding is available to local agencies for various

categories of projects on a competitive basis. These
programs include Safe Routes to School, and the Bicycle
Transportation Account to name a few. The County

periodically assesses the corridor to determine potential

eligibility for these funds.

Special Assessment Districts:

Local Agencies will occasionally set up special assessment
districts to collect fees from existing development/
facilities to assist in funding improvements which benefit
Although an

option, the County has not implemented assessment

the clientele of those developments.

districts at locations along the Nacimiento Lake Drive

Corridor at this time.

Given the current funding environment, the estimated
funding allocation for Nacimiento Lake Drive over the

next 30 years is approximately 6 million dollars.
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Because the Nacimiento Lake Drive Corridor possesses a
good safety record overall, it is not anticipated that the
corridor will qualify for safety funding in the near future.
For this reason, it is recommended that potential
improvements discussed in the Safety Analysis section of
this report be considered in the development of future

operational and maintenance projects.



Nacimiento Lake Drive (NLD) is a minor rural arterial
route which provides access to Nacimiento and San
Antonio Lakes from Paso Robles in the south and from
Bradley to the north. The section under review in this
study is the 15 mile long segment from Paso Robles to
the Nacimiento Lake Resort Drive. The highway in this
area is also known as Godfrey Road and County Route
14. The study corridor consists of a 2 lane highway
which runs generally east-west between Paso Robles and
Chimney Rock Rd., and north-south between Chimney
Rock Rd. and the Lake. To avoid confusion, all segments

of NLD will be referred to in the east-west orientation.

Besides being a popular recreational route, it also serves
as a commuter route for residences along the corridor
including the Heritage Ranch Resort and Oak Shores
communities. Approximately 70 driveways connect
with the mainline along this length. In addition,
numerous wineries are accessed from Nacimiento Lake
Drive. In 2010, the traffic volumes varied from about
7,500 vehicles per day near the Paso Robles city limit to
about 1,000 vehicles per day near the Lake Resort

entrance.

There are 20 publicly or privately maintained local
streets which connect with Nacimiento Lake Drive.
None of these intersections are signalized and only two,
Gateway Dr. and Heritage Loop Road, possess left turn

lanes.

Bicyclists and pedestrians were observed on the highway

but the volumes were generally 1ight.

For analysis purposes, the corridor was segmented based
on traffic volumes and terrain. A segment map is
included as Attachment I. The segments are discussed

below in detail below:

SEGMENT 1 is defined as the 1.4 mile long section of
highway between Mountain Springs Road and Adelaida
Road (PM 0.0 to PM 1.4). This section winds through
rolling terrain. The traffic volumes in June of 2010 were
approximately 7,500 vehicles per day. The highway is in
cut on the north side and bounded on the south side by a
1,500 foot long ravine. The paved shoulder widths vary

There are nn nacainag

fI'Om 1 to 8 feet alana the ceament
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zones in this segment and the speed limit is limited to 45
mph between PM 0.4 and the City Limits.

SEGMENT 1II is defined as the 6 mile long section of
highway between Adelaida Road and Chimney Rock
Road (PM 1.46 to PM 7.59).

sweeping curves through rolling terrain.

This section consists of
A sustained
eastbound upgrade of 6% exists between San Marcos
Road and Mondo Cellars (PM 5.6 to PM 4.9). With the
exception of two passing zones (yellow skip stripe
centerline), the entire segment is barrier striped with
The paved shoulder

varies from 1 to 8 feet in width with the majority of the

double solid yellow center lines.

length possessing 5 foot wide shoulders or more. Paved
shoulder widths less than 5 feet occur at spot locations.
The traffic volumes in June of 2010 were approximately
7,500 vehicles per day near Adelaida Road and
approximately 5,000 vehicles per day east of Chimney
Rock Road. The speed limit along this segment is 55
mph.

SEGMENT 111 is defined as the 7.7 mile long section of
highway between Chimney Rock Road and the
Nacimiento Lake Resort Driveway (PM 7.59 to PM
15.59). This section traverses through both mountainous
and rolling terrain. Sustained upgrades of 6% or more
exist at four locations along this segment. The most
significant grade known as “Godfrey Grade” is located
between PM 9.5 to PM 10.3. With the exception of 4
passing zones (yellow skip stripe centerline), the entire
segment is barrier striped with double solid yellow
center lines. Because passing opportunities are limited, 7
turnouts have been constructed where slow moving
vehicles can move to the side and allow faster vehicles to
pass. The paved shoulder varies from 1 to 8 feet in width
with the majority of the shoulders ranging from 1 to 2
feet wide. The traffic volumes west of Chimney Rock
Road in June of 2010 were approximately 4,200 vehicles
per day. The speed limit along Segment IIl is 45 mph.

Because of the recreational nature of the route, seasonal
variations in traffic demand are significant. During peak
periods of commute and weekend recreational demand,

some queuing and delay currently occurs.
























the 2003 ATE traffic study). Build-out Level of Service
was then calculated for each of the over-all segments and
for significant Specific Upgrades. Table 11 summarizes the
2010 and build-out LOS for the segments and prominent
up-grades. Because each service level describes a range of
operational characteristics which are better at higher levels
and degrade at lower levels, it is helpful to use + and -

signs to indicate where in the spectrum the study segment

falls.

It is also important to note that the segments are classified
by type according to HCM criteria. Two lane highways on
which motorists do not expect to travel at high speeds,
which serve as scenic or recreational routes where sight
seeing plays a role, and which pass through rugged terrain
are generally assigned to Class II for analysis.  For this
reason, a Class II highway may have an overall LOS of C
but the traffic may be slower and more heavily platooned
than a Class [ highway with the same LOS.  Further
information on 2 lane highway classification can be found

in the Highway Capacity Manual.

From Table 11 it can be seen that the 2010 peak period
Level of Service for each of the over-all segments was “C”.
At two specific locations with sustained grades, the LOS
falls below this level; Grade 1 (LOS E+) and 5 (LOS D+)
notably operate in 2010 at levels which start to produce
peak period platooning and delay. At build-out volumes,
Segment I drops 1 service level, Segment II drops 1 service
level in the PM and Weekend Peak, and Segment III drops
1 service level in the Weekend Peak. Similarly, Grades 3,
6, 7,9, and 10 drop 1 service level. Grade 1 remains in
LOS E but at volumes which create more severe
operational impacts. Grade 5 remains at LOS D but at the

more impacted region of that service level.

Data from the table indicate that as traffic volumes
increase, notable platooning and congestion will begin to
occur in Segment | westbound during the PM peak. In
segment II, the first appearance of notable platooning and
congestion will occur during the weekend peak eastbound
on grade 5 between San Marcos Road and the Mondo
Winery Driveway. In segment III, notable platooning and
congestion will occur during the weekend peak westbound
at Grade 9 (Godfrey Grade). At 2010 traffic levels, the
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impacts to average drivers at these locations may be
perceived as minor and negligible.  As traffic volumes
increase over the next 30 years, these locations will
become points of “bottleneck” congestion with longer peak

period durations.

Intersection Operational Analysis:

Six corridor intersections were selected for operational
analysis utilizing HCM procedures. These are listed below
along with their 2010 week day ADT (if available):

Mustang Springs Rd.: 557 veh/day
Adelaida Rd.: 1,295 veh/day
San Marcos Rd.: 371 veh/day
Chimney Rock Rd.: 671 veh/day
Gateway Dr.: -

Heritage Loop Rd.: 966 veh/day

Resort Driveway: -

The 2010 LOS and Build-out LOS for the intersections are
listed in Table 12 (Build-out LOS for the Resort Driveway
was not estimated due to a lack of growth data for that
area). The Highway Capacity Manual utilizes the worst
delay at any of the intersection legs as the measure of
effectiveness assigned to the entire intersection. All of the
intersections listed above are in a “I” configuration and the
controlling delay is at the leg controlled by a stop sign.

Overall intersection delay is not estimated in this study.

The intersection which will be most impacted at Build-out
volumes is Mustang Springs Rd . In the AM peak (LOS E),
it will be difficult to make left turns with average delays
ranging from 35 to 50 seconds. Similarly, during the PM
peak (LOS D) it will be difficult to make left turns out
with the average delay ranging from 25 to 35 seconds.
The intersections at Adelaida, San Marcos and Chimney
Rock will drop 1 service level at Build-out, but will remain
at LOS C or better during all peak hours. At Gateway
Dr., on the weekends, the service level will drop 2 service

levels from LOS A to LOS C.

intersection at Build-out is Heritage Loop Drive with the

The least impacted

projected service level remaining at LOS A, This is due

primarily to the presence of the left turn pocket,









The following intersections met one or both of the above

criteria:

Mustang Springs Rd.: From the 5 year collision history,
this intersection is selected as a focus area for safety (see
the Safety Analysis section of this study) and demonstrates
a pattern of rear-end collisions in the eastbound direction.
Additionally, the intersection will meet the LTC delay

warrant for all three peak periods at build-out volumes.

Adelaida Rd.: Adelaida Rd. does not currently possess a
concentration of rear-end collisions. Operationally, it is
currently close to meeting the delay warrant for LTC in
the PM peak period. At build-out volumes, it will meet

the delay warrant for all peak periods.

Oak Flat Rd. West: From the 5 year collision history, this

intersection is selected as a focus area for safety (see the
Safety Analysis) and demonstrates a pattern of rear-end
and turning related collisions in the westbound direction.
Turning movement count data was not available for this
intersection so a LTC delay warrant analysis could not be

performed.

San Marcos Rd.:
meet L'TC delay warrants.

This intersection does not currently
However, the AM and PM

warrant is met at build-out volumes.

Mustard Creek Rd.: Turning movement count data was

not available for this intersection.
2010 ADT on Mustard Creek Rd. was 450 vpd which is
slightly higher than San Marcos Rd. Given the similarities

However, the May

in volumes it can be assumed that Mustard Creek Rd.
would also likely meet AM and PM peak warrants for Left

Turn Channelizing at Build-out volumes.

Signalization:

Based on 2010 peak turning count data, current traftic
volumes at the intersections along the corridor are not at
levels which warrant signals. Warrant # 5, the accident
warrant, requires a minimum of 5 accidents of the type
correctable by a signal in a 1 year period. Fortunately,
none of the intersections along the corridor currently meet

the accident warrant for signals.

At build-out volumes, three intersections are projected to

meet the peak hour warrant. These are Mustang Springs
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Rd., Adelaida Rd. and Gateway Drive. Although actual
future growth patterns will dictate the potential need for
signal installation, the growth figures used in this study
suggest that a full warrant signal analysis at the above
intersections may be justified approximately midway to

build-out volumes (roughly 15 years).
Transit:

Currently, transit services do not exist along the corridor.
As growth occurs along the corridor, the justification for
potential expansion of existing services may increase.
Additionally,

transit/bus services may be discussed as a potential option

community sponsorship of  specialized

for the Heritage Ranch Community.

School Bus Service:

School bus service is provided to the Heritage Ranch
School oft of Heritage Loop Rd. On the corridor, there is
a bus stop at Oak Flats. Rd. East.

Bicycle Transportation:

Bicycle use along the corridor is generally light. One
informal bike event was observed during site reviews
In addition, in 2011, the
AMGEN event utilized the route. Bicycling was observed

associated with this study.

to be heaviest along Segment I. Based on interviews with
local bike club highest

improvement recommended for improving bicycle safety

organizers, the priority

and encouraging cycling on the corridor was widening the
paved shoulder.
Pedestrian:

Pedestrian traffic along the corridor was observed to be
generally light, however joggers were observed regularly

in Segment [ and in the east end of Segment II.
























The following section discusses the operational and safety
characteristics of the Nacimiento Lake Drive Corridor. It
also identifies potential strategies that can improve
operations and safety as traffic volumes increase over the
next 30 years. The Corridor assessments for potential
improvements were made at 3 levels: Unconstrained,

Constrained and Contingency strategies.

The unconstrained approach looked broadly at all areas
along the corridor which could benefit from operational
and safety upgrades as traffic volumes increase.  Potential
improvements which addressed these areas are listed in
Table 19 (Attachment II). The potential improvements are
categorized as short, medium, or long-range which gives a
general indication of priority.  This table was developed
without consideration of funding sources and limitations.
The cost estimates for potential improvements were based
on basic site measurements and comparisons with other

similar projects constructed in the Central Coast Area.

The constrained planning approach holds improvement
costs to 5-6 million dollars based on an estimate of future
funding levels over the next 30 years. In this case,
proposed improvements were prioritized based on the
most pressing operational and safety needs balanced against
These

improvements are listed in Table 20 (Attachment III).

cost constraints and anticipated funding sources.

Table 21 (Attachment IV) recommended

contingencx improvement strategies. These are suggested

contains

as fallback improvements which may be considered as
alternatives to those contained in the Constrained list or
referred to for additional options should funding
opportunities improve in the future. The Contingency
Improvements were held to a ceiling of approximately 6

million dollars.

Over time, roadway features and traftic characteristics can
change. The recommendations listed here are for general
reference and planning and it is assumed that they may be
altered or adapted as needed to accommodate changes in

the corridor over the next 30 years.
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Facility Operations:

The traffic volumes along the corridor vary from about
7,500 vpd near Mustang Springs Rd. to 1,000 vpd near the
Nacimiento Lake Resort Driveway. At the segment level,

the peak period service level is:

Segment I: LOS C-
Grade 1 (Mountain Sprs. To Mustang Sprs.): LOS E+
Segment II: LOS C
Grade 4 (San Marcos to w/o Mondo Cellars): ~ LOSD+
Segment III: LOSC
Grade 9 (Godfrey Gd.) LOS C-

These service levels equate to minor peak period
platooning and in the vicinity of the grades. These events
may not be perceived as congestion by drivers as they tend

to be localized and short lived.

From Table 12, all of the study intersections are currently
operating in LOS A-B range. Delays at the intersecting

local streets are minimal.

Based on projected Heritage Ranch and Oak Shores
growth and historical growth rates on segments I and II,
the 30 year build-out traffic volumes along the corridor are
generally estimated to be approximately twice the current
levels. As the traffic increases to near build-out volumes,
the highway and intersections drop approximately 1

service level.

From Table 11, the build-out peak period LOS for the
highway segments is projected to be:

Segment I: LOS D-
Grade 1 (Mountain Sprs. To Mustang Sprs. ): LOSE-
Segment II: LOSD
Grade 4 (San Marcos to w/o Mondo Cellars):  LOS D-
Segment III: LOSD
Grade 9 (Godfrey Gd.) LOSD

Likewise, the service levels at the study intersections will
drop approximately 1 service level (see Table 12). A
notable exception is the intersection at Mustang Springs
Rd. which will drop from LOS B to LOS E in the AM peak
and from LOS B to LOS D in the PM peak.









intersection to a turnout. The remaining 6 dirt pullout
locations were considered to have value to drivers for
operational and emergency purposes. The
recommendation to pave all 6 dirt pullout locations is
considered competitive in the constrained funding scenario

and is therefore included in the Constrained Listing of

Improvements in Table 20 (Attachment III).

Left Turn Channelization:

Left turn channelization is effective in reducing rear-end
and turning related accidents at intersections. It also
reduces backups and delays on the mainline. To determine
the priority for channelizing intersections in the corridor,
accident history was considered along with a left turn
channelization delay warrant analysis per NCHRP 457
methods. The following are the recommendations for the

studied intersections:

Mustang Springs Rd. - PM 0.4

Based on the reviews cited above, it was determined that
Mustang Springs Rd. was the intersection with the greatest
need for channelization. This intersection has the highest
accident rate of any in the corridor with a pattern of
eastbound rear-end type collisions. It will also meet the
delay warrant for LTC as volumes increase toward build-

out levels.

The intersection is located just west of a series of
horizontal curves on an up-grade of 3.0%. A large
drainage ravine lies directly across from the intersection.
These features severely limit the ability to widen for the
additional turn lane. The intersection may have to be
relocated to the west to provide room for the required
widening. Conceptually, the terrain to the west of the
current alignment of Mustang Springs Rd. appears to be
conducive to such a re-alignment without major
earthwork. Because this improvement involves widening,
it would coordinate well with the shoulder widening
proposal between the intersection and the City Limits to

the east (see Shoulder Widening proposals in this report).
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The estimated cost of the intersection improvements along

with shoulder Widening is 3 Million.

Because this intersection and highway segment experiences
the highest traffic volumes in the corridor, left and right
turn channelization at the intersection and shoulder
widening to the east would improve operations and safety
for all users including cyclists and pedestrians. For this
reason, it is contained in the Constrained Listing of
Improvements in Table 20 (Attachment III) and is
recommended as a mid-term improvement. This potential
improvement does not take into account Right of Way,
Environmental, or Utilities considerations. It is only
intended as a possible option which addresses the
operational and safety issues at and east of the intersection.
A feasibility review of the proposal is beyond the scope of
this study. If the concept is deemed to have merit, it is
recommended that further study be pursued through a

formal feasibﬂity report.

Oak Flat Rd. E- PM 2.71

The intersection at Oak Flat E. has also experienced an
accident pattern that is correctable with left turn
channelization. Of the 5 collisions which occurred in the
area of the intersection during the study period, 4 involved
turning movements. Turning movement counts were not
available for this intersection so a Left Turn Channelization

Delay Warrant analysis was not performed.

Based on the following considerations this intersection was
considered competitive as a contingency project and was
placed on the Recommended Contingency Improvements
listing in Table 21 (Attachment IV):

Accident History
Adjacent Driveways
Curving alignment on the approaches to the intersections

High Approach Speeds
School Bus Stop



Adelaida Rd. - PM 1.46

Other than Chimney Rock Rd, Adelaida Rd. has the
highest peak turning movement volume of any of the non-
channelized intersections in the corridor. As a result it
currently nearly meets the delay warrant for LTC in the
PM peak period. As volumes increase to build-out levels,
the intersection will meet the delay warrant for all peak
periods. The accident record of the intersection is good
with no pattern or concentration of accidents recorded at
the intersection during the 7 year study period.  This
positive record may be due to the good approach site

distance from each direction on Nacimiento Lake Drive.

The estimated cost of constructing left turn channelization
is 1.0 million dollars. Left turn channelization at this
intersection will have a significant operational benefit as
volumes increase in the future. It is therefore listed in the

Constrained Improvement Listing in Table 20 (Attachment

III) and is recommended as a mid-term project.
San Marcos Rd.— PM 5.68

The intersection at San Marcos Rd has a good safety record
with no concentration or pattern of accidents. Turning
volumes are currently low and as a result the intersection
does not currently meet the Left Turn Channelization
Delay Warrant. At build-out volumes, it will meet the

AM and PM delay warrant in the eastbound direction.

At the time Left Turn Channelization is pursued, it is also
recommended that shoulder widening to Old Nacimiento
Rd E. be included in the project. The cost of this
improvement is estimated to be 3 million dollars. Because
of cost, safety and operational considerations, this proposal
is not competitive in the constrained funding scenario. It is
recommended as a contingency project in Table 21
(Attachment IV) should funding sources become available

in the future.

Mustard Creek Rd. - PM 3.37

The intersection at Mustard Creek Rd. has a good safety
record with no concentration or pattern of accidents.
Turning movement counts were not available for this
intersection so a Left Turn Channelization Delay Warrant

analysis was not performed. The traffic volumes on
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Mustard Creek Rd. are about 20% higher than San Marcos
Rd. so it is reasonable to assume that this intersection
would have about the same priority as for Left Turn

Channelization as San Marcos Rd.

At the time Left Turn Channelization is pursued, installing
a paved shoulder between the intersection and Valley
Quail Rd. is recommended. The cost of this work is
estimated to be 1.7 million dollars. Because of cost, safety
and operational considerations, this proposal is not
competitive in the constrained funding scenario. It is
recommended as a contingency project in Table 21
(Attachment IV) should funding sources become available

in the future.

Other Intersections:

Count data was not available for the other minor
intersections along the corridor. If significant growth
occurs at these intersections, it is advised to apply the
techniques used here for testing to see if LTC will be

warranted.

Signalization:

From the Operational Analysis, it was estimated that three
intersections may begin to meet the peak hour signal
warrant about mid-way to Build-out volumes. These are:
Mustang Springs Rd.

Adelaida Rd.

Gateway Dr.

For this reason it was recommended that a full 8 hour
warrant analysis may be warranted in roughly 15 years.
Because signals will likely be justified at one or more of
these intersections within the next 30 years, they are all
listed as Contingency Improvements in Table 21 should

they meet warrants in the future.

Intersection Configuration:

Older rural intersections were often laid out when traffic
volumes were very low and the geometry would have little

effect on traffic flow. As traffic volumes increase, the
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traffic demands.  All of the intersections along the
Nacimiento Lake Drive corridor are in a “I” configuration.
The intersection at Chimney Rock Rd. is configured as a
“I”, but has a highly disproportionate volume of traffic
utilizing the connecting leg. For this reason, this

intersection was evaluated as a special case.

Chimney Rock Rd. Intersection Reconfiguration:

At this intersection, westbound drivers headed to the lake
must make a right turn to stay on Nacimiento Lake Drive
Traffic on the

westbound approach to the intersection is not stopped and

which tees off from the mainline.

may continue straight onto Chimney Rock Rd. or turn
right to stay on Nacimiento Lake Drive. The right turn is
facilitated by the placement of a large painted island in the
center of the intersection. This forms a small radius
through-lane for westbound traffic travelling to the lake.
Traffic returning from the lake must stop at the eastbound
approach to the intersection. This is the only stop sign for
mainline traffic on the corridor. Traffic in either direction
on Chimney Rock Rd. is not required to stop at the

intersection.

The 2010 June ADTs for Nacimiento Lake Drive east of
the intersection and Chimney Rock Rd. south of the

intersection are:

Nacimiento Lake Drive: 4,600 vpd
Chimney Rock Rd. 700 vpd

This means that roughly 90% of the traffic using this
intersection stay on Nacimiento Lake Drive. Peak period
LOS evaluations show that the intersection is currently
operating at LOS A (AM Peak, Weekend Peak) and LOS B
(PM Peak). At build-out volumes, the LOS fall to B and
C (see Table 12). The reason the intersection remains at a
high level of service is that the amount of conflicting
turning movements is very low. At the stop sign, for
example, the wait is usually very short because there is

minimal conﬂicting through traffic on Chimney Rock Rd.

Often, as traffic increases on rural intersections with stop
control on the mainline, there is pressure from users to
free up the traffic flow. This is especially the case for
commute routes. Re—aligning Nacimiento Lake Drive to

the north on a large radius curve and connecting Chimney
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Rock Rd. at a right angle would require right of way and
involve a significant level of earthwork.  Such a project
would likely exceed 2 million dollars. A less expensive
alternative is a rural roundabout. These facilities reduce
delays and effectively distribute traffic through the
intersection. The existing intersection footprint is large
enough to accommodate a roundabout. The estimated
cost for this improvement is 1.1 million dollars. The
roundabout option would standardize traffic movements at
the intersection and reduce the potential for accidents as
Rural Roundabout

alternative is listed in the Constrained Improvement

traffic volumes increase. The

Listing in Table 20 (Attachment III) as a recommended

long term project.

Facilit_v Safety:

This section summarizes conclusions from the previous
Safety Analysis section, and makes recommendations for
potential safety improvements which may be incorporated
into upcoming maintenance and operational projects. All

of the improvements discussed here are contained in the

Unconstrained Listing of Improvements in Table 19
(Attachment IV) for reference. Accident history, the
potential for future Run-off-the-Road accidents and
existing safety hardware upgrades were the primary
considerations in  developing the

following safety

improvement options:

Embankment Guardrail and Shoulder Widening
( Table 18):

City Limits to Mustang Springs
PM 0.0 to PM .39

Topic: The narrow paved shoulders just east of Mustang
Springs Rd. is not sufficient for bikes and pedestrians. A

steep ravine exists on the south side of the roadway.

This short segment currently carries approximately 7,600
vehicles per day in the summer months. It is not a Safety
Focus Area. The proposed improvement is shoulder
widening and guardrail along the edge of the ravine. A
retaining wall would be required along the north side of

the roadway. Widening in this area would increase
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reduce the severity of potential Run-off-the-Road type
collisions. Because the widening would directly
coordinate with proposed intersection improvements at
the Mustang Springs intersection, improvements at both
locations are recommended as one project (see the
Intersection discussion in this report). The estimated cost
of improvements at the Mustang Springs intersection and

shoulder Widening to the east is 3 Million dollars.

Old Nacimiento Rd. E. to Old Nacimieno Rd W,
PM 5.92 to PM 6.55
Topic: High embankments with approximately 2,200 feet

of exposure and narrow paved shoulders. The alignment is
ona tangent but the segment contains a passing zone which

results in higher speeds.

The segment has experienced a very low occurrence of
collisions and for this reason is not a Safety Focus Area.
The mitigating safety improvement is shoulder widening
This would
increase recovery area, improve bicycling safety and
Run-off-the-road

The estimate for this work is 1.2 million

and guardraii aiong the embankments.

reduce the severity of potential
collisions.
dollars, however the improvement does not qualify as a

stand alone project. It is identified in the Unconstrained

Listing of Potential Improvments in Table 19 (Attachment
II) only as a potential safety upgrade to be considered in
whole or in part should the opportunity arise for inclusion

in other categories of future projects.

Old Nacimiento Rd. W to Chimney Rock Rd.
PM 6.55 to PM 7.59

Topic: High embankments with approximately 1,300 feet
of exposure. The alignment is curving with narrow paved

shoulders.

Although this location is not a Safety Focus Area, safety can
be enhanced by reducing the severity of potential Run-oft-
the-Road collisions. ~ The mitigating safety improvement

is  shoulder widening and guardrail aiong the

embankments.  This would increase recovery area,
improve bicycling safety and reduce the severity of

potential Run-off-the-Road collisions. The estimate for
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this work is 1.2 million dollars however, the improvement
does not qualify as a stand alone project. It is identified in

the Unconstrained Listing of Potential Improvments in

Table 19 (Attachment II) only as a potential safety upgrade
to be considered in whole or in part should the
opportunity arise for inclusion in other categories of future

projects.

East of Frazier Rd., Godfrey Grade
PM 9.43 to PM 10.51

Topic: High embankments with approximately 1,900” of
exposure. East of Frazier Rd., the alignment is curving on
a 6% grade. On Godfrey Grade, the alignment is curving
on a 12% grade. This segment includes Safety Focus
Areas 5 and 6 which were discussed in the Safety Analysis.
It is also inclusive of 2 fatal accident locations. On
Godfrey Grade, approximately 1,600 feet of guardrail is in
place. About half of this guardrail does not meet current
height standards for guardrail. In addition, the guardrail

end treatments do not meet current crash standards.

Due to the steep terrain through the canyon, re-alignment
is not practicable. The mitigating safety improvements are
shoulder widening (approximately 80% of segment
length),

upgrade of existing guardrail. These improvements would

new guardrail at high embankments, and the

increase recovery area, improve bicycling safety, and
reduce the severity of Run-off-the-road collisions. ~ The
estimated cost for this improvement is $800K however,
the improvement does not qualify as a stand alone project.

It is identified in the Unconstrained Listing of Potential

Improvments in Table 19 (Attachment II) only as a
potential safety upgrade to be considered in whole or in
part should the opportunity arise for inclusion in other

categories of future projects.



West of Godfrev Grade to Gateway Drive
PM 10.56 toPM 12.12

Topic: High embankments with approximately 2,000 feet
of exposure. This segment consists of a series of tight
reversing curves with little or no paved shoulder.  This
segment includes Safety Focus Area 7 discussed in the

Safety Analysis.

Due to the steep terrain through the canyon, re-alignment
is not practicable. The mitigating safety improvement is
shoulder widening (approximately 80% of segment length)
This would

increase recovery area, improve bicycling safety and

and guardraﬂ aiong the embankments.

reduce the severity of Run-off-the-road collisions. The
$900K however, the

improvement does not qualify as a stand alone project. It

estimate for this work is

is identified in the Unconstrained Listing of Potential

Improvments in Table 19 (Attachment II) only as a
potential safety upgrade to be considered in whole or in
part should the opportunity arise for inclusion in other

categories of future projects.

Steelhead Rd. to Resort Driveway
PM 13.76 to PM 15.31

Topic: High embankments with approximately 1,500 feet
of exposure. This segment consists of a series of both
sweeping and tight reversing curves with little or no paved
shoulders.  Four sections of guardrail are in place along
this segment (#s 5-8 from Table 8). Three of the 4 are
used as short earth retaining systems. Location #6 is an
850 foot long stretch of embankment guardrail with non-

standard end-treatments.

The mitigating safety improvement is shoulder widening
(approximately 80% of segment length), and guardrail
along the embankments. This would increase recovery
area, improve bicycling safety and reduce the severity of
Run-off-the-road

recommended to upgrade the guardrail end-treatments.

potential collisions. It is also

The estimate for this work is $500K however, the
improvement does not qualify as a stand alone project. It

is identified in the Unconstrained Listing of Potential
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Improvments in Table 19 (Attachment II) only as a
potential safety upgrade to be considered in whole or in
part should the opportunity arise for inclusion in other

categories of future projects.

Guardrail Upgrade Shoulder Widening

Gateway Drive to Steelhead Rd.
PM12.12 to PM 13.76

Topic: Narrow paved shoulders through winding
alignment. Non-standard guardrail exists on the outside of

a curve from PM 12.31 to PM 12 .41.

The mitigating safety improvement is shoulder widening
(approximately 80% of segment length) and guardrail
reconstruction at the curve. This would increase recovery
area, improve bicycling safety and upgrade safety
hardware. The estimate for this work is $600K however,
the improvement does not qualify as a stand alone project.
and is therefore not considered competitive in the

constrained funding scenario. It is identified in the

Unconstrained Listing of Potential Improvments in Table
19 (Attachment II) only as a potential safety upgrade to be
considered in whole or in part should the opportunity arise

for inclusion in other categories of future projects.

Realignment

West of Chimney Rock Rd. to Turnout #1 (see Table 18)
PM 7.59 to PM 8.01

Topic:  Tight reversing curves on a 5% grade exist with
little or no paved shoulders. One high embankment exists
on the outside of the curve on the W/B approach to
Turnout #1. The length of exposure is approximately 500

feet. This segment encompasses Safety Focus Area #4 .

The mitigating safety improvements are minor realignment
of the curves and installation of 5 foot paved shoulders for
This would

involve the installation of an approximate 100°x8’

approximately 80% of segment length.

retaining wall in cut. These improvements increase paved

recovery area, improve bicycling safety and reduce the



severity of potential Run-off-the-road accidents.  The
estimate for this work is 2.8 million dollars however, the
improvement does not qualify as a stand alone project. It

is identified in the Unconstrained Listing of Potential

Improvments (Table 19) only as a potential safety upgrade
to be considered in whole or in part should the
opportunity arise for inclusion in other categories of future

projects.

West of Anthony Way
PM 2.00 to PM 2.25

Topic: This segment consists of a Sharp “S” curve on an
approximate 3% grade. The speed limit is 55 mph in the
area. Although this location is not a Safety Focus Area, a
potential exists for future collisions as traffic volumes

increase.

1 - The mitigating safety improvements are to replace the
“S” curve with flatter reversing curves. This would be a
long term modification if a need develops. The cost for
this work is estimated to be 1.1 million dollars and is
therefore not competitive in the constrained funding
scenario. A benefit/cost analysis is recommended to
determine if a re-alignment would be warranted in the

future should a pattern of correctable collisions develops.

2 - If cross-center line accidents start to occur over the
next 30 years, a mitigating improvement would be a soft

barrier (Rumble Strip) along the centerline.

Soft Barrier

West of Mondo Cellars to San Marcos Rd.
PM 4.93 to PM 5.68

Center line rumble strip

Topic: This segment consists of a long horizontal curve on
a 6% grade. The grade is discussed in the Operational
Analysis as a potential climbing lane location (Grade # 5).
This segment was also evaluated in the Safety Analysis as
Safety Focus Area #3. In that analysis the accident history
did not indicate a correctable pattern collisions. However,
due to the length of the horizontal curve, and grade, a
potential exists for cross-centerline collisions as traffic
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over the next 30 years, a mitigating improvement would
be a soft barrier (Rumble Strip) along the centerline.
Because there is currently no identified benefit to the
improvement it is not competitive in the constrained

funding scenario.

Signing and Striping

During the course of the site reviews, warning signs were
found to be in good condition and appropriately placed.
Based on facility observations and the review of the
accident history, the following are recommendations for
additional supplemental signing which will aid in notifying

of conditions not readily apparent to drivers:
SEGMENT I

Eastbound Approach to Mustang Springs Rd.
PM .49 to PM .39

Speed Feedback and Speed Zone

Topic:
Rd. the speed limit drops from 55 mph to 45mph (See
Photo #7). It was observed that drivers tended to brake at

On the eastbound approach to Mustang Springs

the last minute as they enter the curves to the east of the
intersection. The vicinity of the intersection is Safety
Focus Area #1 and during the study period experience a

high concentration of accidents.

Due to the accident concentration in the vicinity of
Mustang Springs Rd. “Reduced Speed Ahead” signs placed
in advance of the intersection are recommended to give

drivers early notice of the speed limit change.

Another useful tool in getting drivers to decrease their
speeds are Speed Feedback Signs. These electronic signs
display the drivers speed on a display over the speed limit
panel. These have been used effectively where high speed
rural two lane highways transition into a city environment.
For this Speed  Feedback

recommended to improve safety on this section of

reason Signs are also

Nacimiento Lake Drive.

The reduced speed sign and Speed Feedback Sign are
recommended as a short range strategies in the constrained
funding scenario and are therefore contained in the

Constrained Listino of Imnrovements in Table 20.



SEGMENT Il

Passing Zones #1 and #2
PM 4.2/4.8 and PM 5.92/6.55
Regulatory Signs

Topic: Due to their lengths, passing zones #1 and #2 are
used frequently. From field observations it was noted that
the overtaking speeds were quite high and some passes

could not be completed within the zone.

Given the higher speed limit in Segment II (55 mph) the
installation of “DO NOT PASS” (R4-1) signs at the end of
the passing zones is recommended.

Signs  would be

placed at the end of each passing zone in both directions:

PM 4.36 e/b
PM 4.65 w/b
PM 5.93 e/b
PM 6.38 w/b

These regulatory signs are recommended as a short range
strategies in the constrained funding scenario and are
in the

therefore contained

Constrained Listing of

Improvements in Table 20 (Attachment III).

SEGMENT Il

Roadway Approaches to Safety Focus Areas H4 H#5, H#H7
PM 8.10, PM 8.85, and PM 11.55

Winding Road Warning Signs

Topic: A number of locations exist either on the approach
to or contained in Safety Focus Ares in which the curving

alignment ahead may not be readily apparent to drivers.

Winding Road Signs (W1-5) are recommended at the
approaches to the curves on the approach to or contained
in Safety Focus Areas #4, #5, and #7.
recommended locations are:

PM 8.10 e/b

PM 8.85 w/b

PM 11.55 e/b

The specific
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Relocate Winding Road Sign

Topic: A Winding Road warning sign currently exists on
the eastbound approach to Safety Focus Area #7 which can
be relocated to a more visible position.

Based on field observations , it is recommended that it be
relocated 150 feet east of its current location to improve

its Visibﬂity to on-coming drivers.

The new winding road signs and sign relocation are
recommended as short range strategies in the constrained
funding scenario and are therefore contained in the
in Table 20

Constrained Listing of Improvements
(Attachment IIT).

Delineation

Outside of Curve at the Crest of Godfrey Grade
PM 9.56

Delineators

Topic: During a night review, it was observed that the
curve at the top of Godfrey Grade would benefit from

improved night delineation.

Placing delineators on the outside of the curve at PM 9.56
e/b is recommended as a Short-range Strategy in the
constrained funding scenario. This recommendation is

therefore contained in the Constrained Listing of

Improvements in Table 20 (Attachment III).






The following are general conclusions based on reviews

and anaiysis performed in this study.
Operational

—  Currently, the overall peak period level of service of

each of the 3 highway study segments is LOS C.

— A sustained grades exists within each of the study
segments which temporarily creates a LOS lower than
the segment as a whole. The locations are:

Seg I Grade 1 LOS E+
Seg Il Grade 5 LOS D+
Seg Ill  Grade 9 LOS C-

These conditions tend to be short in duration and may not
be noticeable or inconvenient to drivers.

— Currently, the level of service of the prominent

intersections along the corridor is LOS A and B.

— Build-out traffic volumes are projected to be
approximately twice the 2010 levels throughout the

corridor.

—  Based on estimated growth factors, the time horizon to
Build-out was determined to be approximately 30
years. The Build-out year assumed in this study was

therefore 2040.

— At Build-out traffic volumes, the peak period level of
service on all 3 highway study segments drops
approximately 1 level to the LOS D range.

— At Build-out traffic volumes, the level of service at the
predominant grades listed above drop approximately 1

service level as shown below:

Seg I Grade 1 LOSE
Seg Il Grade 5 LOSD
Seg I Grade 9 LOSD-

— TFuture peak period congestion and potential

bottlenecks will begin to occur at :

Westbound approach to Mustang Springs Rd.
during the PM peak period.

Eastbound uphill grade (#5) just east of San
Marcos Rd. during the weekend peak period.

Godfrey Grade (#9) during the weekend peak
peri
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— These future choke points may be perceived as

inconvenient to drivers.

— The cost of installing climbing lanes to address
congestion at Grades 5 and 9 are too high to make

them competitive in the constrained funding scenario.

— Lesser cost alternatives such as additional turnouts and
paving pullouts were recommended to aid in

improving traffic flow.
Safety

—  The average accident rates for the 3 study segments

were than the statewide average for similar highways.

— Based on accident history, 7 Safety Focus Areas were
identified and analyzed. There was no indication that
any of the locations were unsafe when used with
reasonable care. Options for making incremental

improvements to safety were identified but these types

of improvements do not qualify as stand alone
projects.  They were presented as options should
opportunities arise for inclusion in other categories of

future projects.

— The Mustang Springs Rd. intersection is the only
intersection with an accident rate significantly higher
than the statewide average for similar facilities. The
intersection was identified as a Safety Focus Area #1.
Improvements to the intersection and roadway
segment east to the City limits were recommended to

These

recommendations are contained in the Constrained

improve operations and safety.

Listing of Potential Improvements in Table 20
(Attachment III).

—  The existing guardrail along the corridor is old and not
up to current standards. It is recommended that the
height

requirements and be retrofitted with current standard

guardrail be brought up to current

end treatments.



Improvement Recommendations

The Unconstrained Listing of Potential Corridor

Improvements in Table 19 (Attachment II) is a
comprehensive approach which identified numerous
potential improvements that can have a positive effect
on improving facility operations and safety over the 30

year time horizon set for the study.

The Constrained Listing of Potential Corridor

Improvements in Table 20 (Attachment III) is a paring
down of alternatives based on an anticipated funding
level and sources. TFor purposes of this study, the
funding limit for improvement prioritization was
approximately 6 million dollars.  The recommended
improvements for the corridor over the next 30 years

include the following:

Spot shoulder and drainage repair near Fairview
Intersection. Estimated Cost: $10 K.

Roadway widening between the Paso Robles City
Limits and Mustang Springs Road including turning
lanes at the intersection with Mustang Springs Rd.
Estimated Cost: $3 Million

Additional warning and speed related signing and
striping modifications. Estimated Cost: $ 17.5 K

Left turn channelization at the Adelaida Rd.

intersection. Estimated Cost: $1.1 Million

Remove 4 non-standard passing zones and replace with
“NO PASSING” zones. Estimated Cost: $2,500.

Construct 200’ long Pullout eastbound east of San
Marcos Road. Estimated Cost: $80 K.

Rural Roundabout at the Chimney Rock Rd.

intersection. Estimated Cost: $1.1 Million.

Construct two 100’ long pullouts eastbound west of
Chimney Rock Rd. Estimated Cost: $70 K.

Construct two new 600" long turnouts west of
Chimney Rock Rd. Estimated Cost: $500 K.

Construct new 600’ long eastbound turnout just east
of Heritage Loop Rd., extend the existing eastbound
turnout at Blue Gill Rd., and pave 2 new pullouts west

of Steel ™~ T T t oot
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—  The Contingency Improvement Listing in Table 21

(Attachment IV) is a listing of contingency alternatives
should items from the constrained list be dropped or
replaced, or should additional funding become
available in the future. The recommended

contingency improvements are listed below:

e [Install turn channelization at the Oak Flat Road East

intersection. Estimated Cost: $1 Million

e [Install turn channelization and shoulder Widening at
the San Marcos Road intersection.
Estimated Cost: $3 Million

e Install Left Turn Channelization and shoulder
widening at the Mustard Creek Road intersection.
Estimated Cost: $1.7 Million

® Convert existing Pullout to a longer Turnout at the
Chimney Rock Road intersection.
Estimated Cost: $100K

¢ Install 2 new turnouts just east of the Gateway Drive
intersection. Estimated Cost: $300K

e When MUTCD warrants are met in the future, install
signals at the intersections with Mustang Springs Road,
Adelaida Rd. and Gateway Drive. Estimated Cost
Each: $150K

— Tables 20 and 21 represent working level
improvement alternatives which can be incorporated

into planning level strategies.

The Nacimiento Lake Drive Corridor Study is presented as
a planning document which should be considered flexible
in interpretation and application.  The findings and
recommendations contained in this study are based on
2010/2011 data available for land use, traffic volumes, and
accident history. These elements may change in pattern,
duration, or location as growth occurs in the future.
Modifications to the recommendations contained herein
are expected and encouraged to meet the changing needs

of the corridor over the next 30 years.



2010 Highway Capacity Manual
2010 MUTCD
2006 Roadside Design Guide

NCHRP 457 Evaluating Intersection Improvements ...

Heritage Ranch Commercial Center Project
Traffic Control Devices

2010 Count Data

Traffic Volumes December 2008

2006 Collision Data on State Highways

NLD Accident Data
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FHWA

California DOT, Caltrans

AASHTO

NCHRP

ATE

County of San Luis Obispo Public Works Dept.
County of San Luis Obispo Public Works Dept.
County of San Luis Obispo Public Words Dept.
California DOT, Caltrans

County of San Luis Obispo Public Works Dept.



























