Paul

NGermaro

12 2 2020

05 – SLO – 101 – 13.1/14.6
05-0A3700 – Project ID 0500000080

PROPOSED PROJECT
A. Project Description
The City of Arroyo Grande (City) proposes to construct an interchange improvement on
U.S. Highway 101 (US 101) in San Luis Obispo County (County), between the Grand
Avenue/US 101 Interchange and the Camino Mercado/US 101 on-ramp (PM 12.8/14.6).
A vicinity map of the project is provided as Attachment A. Alternative 4C is the
roundabout alternative and was selected as the preferred alternative. Alternative 4C
includes the following design elements:
•

Closure of US 101 northbound (NB) on-ramps and off-ramps at Brisco Road and
removal of the associated traffic signal equipment;

•

Construction of new US 101 northbound on-ramps and off-ramps to intersect with West
Branch Street across from Rodeo Drive (the street name is being changed to Grace Lane
as part of this project), and installation of a single-lane roundabout at the West Branch
Street/Rodeo Drive/US 101 northbound on-ramps and off-ramps intersection;

•

Realignment of West Branch Street to provide separation between the ramps’
intersection and the mainline. Retaining walls will be required along the north side of
West Branch Street, and between the Rodeo Drive off-ramp and West Branch Street;

•

Construction of a new bridge adjacent to the Brisco Road undercrossing to carry the
northbound Rodeo Drive on-ramp onto northbound US 101;

•

Construction of US 101 northbound mainline auxiliary lanes between the on-ramp from
Grand Avenue to the off-ramp to Rodeo Drive, and between the on-ramp from Rodeo
Drive to the off-ramp to Camino Mercado;

•

Construction of a left-turn lane for the eastbound West Branch Street approach to the
County Government Center driveway;

•

Reconstruction of Brisco Road between El Camino Real and West Branch Street to
provide 15’-0” vertical clearance at the Brisco Road undercrossing, and restriping of
the Brisco Road/El Camino Real intersection in order to provide for one exclusive leftturn lane and one shared through-right lane for the westbound Brisco Road approach to
El Camino Real. With this improvement, the existing Brisco Road three-lane
undercrossing will accommodate two westbound lanes and one eastbound lane.
Furthermore, the northbound El Camino Real approach will be modified to include a
single left-turn lane, a through lane and a right-turn lane.

•

Relocation of the southbound US 101 on-ramp at East Grand Avenue to opposite the
existing off-ramp, and associated traffic signal modifications;

•

Reconstruction of Rodeo Drive on a new alignment and profile to intersect West Branch
Street opposite the Rodeo Drive ramps;

•

Reconstruction of the existing Grace Lane/Rodeo Drive intersection north of the ramps
to provide a larger radius curve on Grace Lane, which will convert Grace Lane to a
“through street” and Rodeo Drive to a “side street”. A retaining wall or cut slope will
be required at the realigned intersection.

•

Directional signage at the Rodeo Drive/James Way intersection;
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•

A Park-and-Ride lot with landscaping will be constructed on the City-owned lot
between the West Branch Street/Rodeo Drive intersection and St. Patrick’s School.

•

Relocation of a temporary building and reconfiguration of parking at the Library/
County Government Center. The project would remove approximately 46 existing
parking spaces from the County Government Center and would construct a new parking
lot on the same parcel with 46 new parking spaces. Handicap parking spaces and
Americans with Disabilities Act (ADA) accessibility would be provided.

•

Bus pull-out and pedestrian access improvements along Rodeo Drive in front of
St. Patrick’s School;

•

Permanent stormwater treatment Best Management Practices (BMPs) will be
considered for implementation. This is expected to include bio-strips or bio-swales, if
feasible.

•

Slopes along the northbound ramp at Brisco Road will be removed as well as re-graded
to blend with adjacent slopes; additionally, it will be revegetated with plantings similar
to what is present along the freeway fringes and interchange areas.

•

The areas to both sides of the realigned southbound on-ramp from E. Grand Avenue
will be re-graded to blend with the adjacent slopes. Revegetation will include plantings
similar to what is existing along the freeway fringes and in the interchange areas.

•

Any slopes or other areas along the highway (non-jurisdictional) that are impacted by
construction will be revegetated with species similar to those that currently exist.

•

Construction of soundwalls on the southbound side of US 101 between the Oak Park
Boulevard Interchange and Stonecrest Drive, and between the S. Halcyon Road
on-ramp and the E. Grand Avenue off-ramp. The soundwalls will be constructed at the
existing California Department of Transportation (Caltrans) right-of-way boundary and
will not preclude the ultimate six-lane configuration of US 101.

B. Existing Highway
US Highway 101 is a freeway that generally runs in a southeasterly to northwesterly
direction through the project area (between East Grand Avenue and Oak Park Boulevard)
and provides regional access connecting the city of Arroyo Grande with other parts of San
Luis Obispo County and the State of California (State). Within the City, US 101 forms fullaccess interchanges with Oak Park Boulevard, Brisco Road/Halcyon Road and Grand
Avenue/East Branch Street. Through the study area, US 101 is functionally classified as an
Urban and Rural Principal Arterial in a flat and urban setting. In the project area, it consists
of four 12-foot lanes, as well as 5-foot inside shoulders and 8-foot outside shoulders.
Throughout the District 5 sub-segment, it maintains a median width of 40 feet. It has a
right-of-way width of 200 feet to 400 feet. The posted speed limit throughout the project
area is 65 mph. There are existing weaving sections between the interchanges within the
project limits, but no auxiliary lanes except between the southbound Halcyon Road on-ramp
and the Grand Avenue off-ramp. The existing weaving length between the Grand Avenue
northbound on-ramp and the Brisco Road northbound off-ramp is 1,580 feet. The existing
weaving length between the Brisco Road northbound on-ramp and the Camino Mercado
northbound off-ramp is 1,140 feet. The existing weaving length between the El Camino
Real southbound on-ramp north of Oak Park Boulevard and the Halcyon Road southbound
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off-ramp is 5,295 feet. The existing weaving length in the auxiliary lane between the
Halcyon Road southbound on-ramp and the Grand Avenue southbound off-ramp is 1,050
feet. The design designation information includes the Surface Transportation Assistance
Act (STAA) truck, existing Average Daily Traffic (ADT) of 57,000, 18,280,897 Equivalent
Single Axel Loads (ESALs), traffic index of 12, design speed of 65 mph, and a truck
percentage of 6. The standard design period is 20 years. A design period exception has been
approved for the project's 2035 year design year, which is a 13 year design period, by the
Director of District 5, Tim Gubbins, on September 29, 2020.
East Grand Avenue is a major four-lane, east-west arterial roadway that serves the City of
Arroyo Grande. To the west of its full-access diamond-type interchange with US 101, East
Grand Avenue extends as West Grand Avenue to the city of Grover Beach and the Pacific
Ocean coastline. The Grand Avenue Overcrossing carries a 10-foot median left-turn lane,
11-foot inner through lanes, 12-foot outer through lanes and 5-foot sidewalks. The posted
speed limit on East Grand Avenue is 35 mph. There are currently no bike lanes at the Grand
Avenue Overcrossing over US 101 or along East Branch Street to the east of the
interchange. There are currently Class 2 bike lanes along Grand Avenue to the west of the
interchange. Bicycles share the road with automobiles through the Grand Avenue
interchange and along East Branch Street. There are sidewalks along the Grand
Avenue/East Branch Street corridor on both sides of the roadways. The design designation
information for Grand Avenue at the Grand Avenue/US 101 interchange includes the STAA
truck, existing ADT of 17,100, 1,657,111 ESALs, traffic index of 9.5, design speed of 35
mph, and a truck percentage of 2.
El Camino Real is a two-to-three-lane frontage road west (south) of US 101, through the
City of Arroyo Grande, from west of the Oak Park Boulevard interchange to the East Grand
Avenue interchange. El Camino Real provides access between US 101 and local businesses
located south of the freeway. The posted speed limit is 35 mph south of Brisco Road
intersection and 40 mph north of Brisco Road. El Camino Real is an STAA route where it
in an interchange area.
Halcyon Road is a two- to four-lane, north-south roadway that connects State Route 1 (SR
1) in the unincorporated community of Halcyon (to the south) and US 101. The posted
speed limit is 35 mph. Halcyon Road is an STAA route where it in an interchange area.
Brisco Road to the southwest of the project area is a two-lane connector roadway that links
US 101 with East Grand Avenue to the west of Halcyon Road. Hook ramps to/from
southbound US 101 at Halcyon Road and diagonal ramps to/from northbound US 101 at
Brisco Road, together, form a full-access interchange with US 101, at a location
approximately 3,000 feet north of the US 101/East Grand Avenue interchange. Between
the El Camino Real intersection and the northbound US 101 ramps intersection, Brisco
Road passes under US 101 at the Brisco Road Undercrossing structure. The undercrossing
provides 33 feet of roadway width between a barrier on the west side and a curb, and 6-foot
sidewalk on the east side (that is currently striped to provide two 11-foot-wide lanes in the
northbound direction and a single 11-foot-wide lane in the southbound direction). The
undercrossing originally provided a vertical clearance of 15’0” over Brisco Road, but
subsequent maintenance paving has reduced the vertical clearance to 14’-7”. Brisco Road
terminates at a “T” intersection with West Branch Street adjacent to the northbound US 101
diagonal ramps. The posted speed limit is 35 mph. There are currently no bike lanes at the
Brisco Road Undercrossing under US 101. Bicycles share the road with automobiles
through the Brisco Road/Halcyon Road interchange. The design designation information
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includes the STAA truck, existing ADT of 12,090, 1,097,755 ESALs, traffic index of 9.0,
design speed of 35 mph, and a truck percentage of 2.
West Branch Street is a frontage road east (north) of US 101, through Arroyo Grande,
connecting between the Oak Park Boulevard and East Grand Avenue interchanges. To the
east of Rodeo Drive, West Branch Street has a two-lane cross-section with painted median;
west of Rodeo Drive, West Branch Street varies from a three- to five-lane section; to the
north, West Branch Street terminates at Oak Park Boulevard; and to the south, West Branch
Street terminates at East Grand Avenue. West Branch Street provides access between US
101 and local businesses located north of the freeway. The posted speed limit on West
Branch Street is 40 mph at the project location. Portions of West Branch Street in the project
vicinity have a posted speed limit of 35 mph. St. Patrick’s School is located east of the
West Branch Street and Brisco Road intersection and, as a result, West Branch Street is
signed as a school zone with 25 mph “when children are present” signage between Old
Ranch Road and Brisco Road. West Branch Street is a STAA route where it in an
interchange area. The design speed is 45 mph.
Rancho Parkway is a 3-lane north-south arterial that intersects with West Branch Street
just south of the Five Cities Center shopping mall. It has left-turn lanes in the median at
driveways and intersections, and two southbound lanes approaching West Branch Street.
The posted speed limit on Rancho Parkway is 35 mph.
Rodeo Drive, Old Ranch Road and Vernon Street are minor north-south local streets that
intersect with West Branch Street within the study area. The City of Arroyo Grande has
advised that they intend to change the name of the portion of Rodeo Drive in the project
area to “Grace Lane” as part of this project. The posted speed limit on Rodeo Drive is 25
mph. The posted speed limit on Old Ranch Road is 30 mph. The posted speed limit on
Vernon Street is 25 mph.
Camino Mercado is a two-lane collector street that connects West Branch Street to Rancho
Parkway along the north side of the Five Cities Center shopping mall. It provides a separate
left-turn lane at its approach to West Branch Street, opposite the northbound US 101 hook
ramp pair. The posted speed limit on Camino Mercado is 30 mph.
Oak Park Boulevard is a five-lane, north-south roadway that connects the city of Arroyo
Grande to the north with the city of Grover Beach and the community of Oceano to the
south. Oak Park Boulevard forms a full-access interchange with US 101 at a location
approximately 4,500 feet north of the US 101/Brisco Road-Halcyon Road interchange,
incorporating the northbound hook ramps at Camino Mercado/West Branch, a northbound
diagonal on-ramp from Oak Park Boulevard, and a southbound hook ramp pair to El Camino
Real near North 12th Street. The posted speed limit east of the Oak Park Boulevard
interchange is 40 mph. The posted speed limit west of the interchange is 25 mph. The Oak
Park Boulevard Overcrossing has four through lanes, left-turn pockets in both directions,
Class 2 bike lanes, and a sidewalk in the northbound direction. Oak Park Boulevard is an
STAA route.
Southbound Grand Avenue On-ramp is a single lane diagonal ramp with a twelve-foot
lane, two-foot inside shoulder and an eight-foot outside shoulder. The project proposes to
maintain the existing freeway entrance that is nonstandard and does not comply with the
requirements shown in HDM Figure 504.2A.The existing ramp has 320 feet total between
the ramp convergence with the mainline and the inlet nose. Vehicles enter US 101 from the
on-ramp onto a ten-foot-wide auxiliary lane with a one-foot shoulder at the bridge that spans
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Arroyo Grande Creek. The approval authority for this DSDD agreed that although the above
listed nonstandard features are adjacent to the reconstructed Grand Avenue On-ramp, due
to the proximity and geometric constraints of the Arroyo Grande Creek bridge, the design
features would not be improved and are considered are outside the project limits.

C. Safety Improvements
The project would close the northbound Brisco Road on-ramp and off-ramp to US 101,
which would improve traffic operations at the nearby intersections on Brisco Road by
eliminating queue backups. A roundabout on West Branch Street would reduce congestion
in the through lanes and reduce high-speed collisions. The addition of northbound auxiliary
lanes on US 101 between the on-ramp from Grand Avenue and the off-ramp to Rodeo
Drive, and between the on-ramp from Rodeo Drive and the off-ramp at Camino Mercado,
would facilitate merging operations, which improves safety. Infrastructure for future ramp
metering would be installed at the northbound Grand Avenue on-ramp to mitigate
nonstandard weaving length between the Grand Avenue on-ramp and the Rodeo Drive offramp. The maximum superelevation rate on the southbound Grand Avenue on-ramp would
be increased to 12 percent on the 641-foot-radius horizontal curve. The existing 100-footradius horizontal curve near the ramp terminus of the southbound Grand Avenue on-ramp
would be increased to 150 feet, and the maximum superelevation rate would be increased
to 6.7 percent from its existing rate of 1 percent. The vertical clearance at the Brisco Road
Undercrossing would be improved to 15’-0” to reduce soffit hits.

D. Total Project Cost:
The proposed project is estimated to involve the following capital costs:
Capital Roadway Cost
Capital Structure Cost
Right-of-Way Capital Cost
Total Project Capital Cost

=
=
=
=

$22,200,000
$1,200,000
$5,100,000
$28,500,000

FEATURES REQUIRING DESIGN DECISION DOCUMENTATION
A. Design Features with Headquarters Approval Authority
1. Design Feature Number A1
Nonstandard Feature: The proposed design features are to create the nonstandard superelevation rates on the US 101 on ramps at the following locations:
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Location

Location 1:
SB Grand Ave.
On-Ramp
Location 2:
NB Rodeo Dr.
On-Ramp

Curve
Radius
(feet)

Standard
Superelevation
Rate Required

Proposed
Maximum
Superelevation

Existing
Maximum
Superelevation

Feature
being
maintained,
introduced,
or
improved

150

12.0%

6.7%

1%

Improved

150

12.0%

10%

New Feature

Introduced

The geometric layout of the southbound Grand Avenue On-ramp is provided in
Attachment B. The profile and superelevation diagram are provided in Attachment
G.
The geometric layout of the northbound Rodeo Drive On-ramp is provided in
Attachment C. The profile and superelevation diagram are provided in Attachment
E.
Design Standard for Which Documentation Is Required:
Index 202.2(1) of the Highway Design Manuel (HDM) states that, “Roadways
described below, (a) through (e), shall be designed with emax indicated.”
(a) Use emax=12% for ramps, connectors, 2-lane conventional highway, and frontage
roads.
“Based on the above emax, superelevation rates from Table 202.2A through 202.2 E
shall be used with the minimum curve radii and design speed (Vd),” and “If less
than standard superelevation rates are approved (see Index 82.1), Figure 202.2
shall be used to determine superelevation based on the curve radius and maximum
comfortable speed.”
Based on Table 202.E, for emax=12%, a curve radius of 150 feet and a design speed of
Vd=25 mph, the standard superelevation rate is e=12%.
Reason For Not Using Design Standard:
The nonstandard features are proposed due to geometric constraints and cost that would
be considered excessive resulting from required right-of-way acquisition and
environmental impacts to sensitive areas.
Grand Avenue On-Ramp
Highway Design Manual Figure 202.2 gives a maximum comfortable speed of
approximately 25 mph for a 150-foot-radius horizontal curve with a 6.7% superelevation
rate.
Constructing the ramp with 12% maximum superelevation on the curve closest to the ramp
intersection (rather than 6.7% superelevation) would require the ramp to be reconstructed
on a different alignment in order to provide 240-foot superelevation runoff on either side of
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the curve. The construction of standard ramp geometrics that is necessary to achieve 12%
maximum superelevation would require modification to the bridge that spans Arroyo
Grande Creek located beyond the on-ramp to the end of the freeway entrance. This bridge
serves as the 400-foot auxiliary lane between this on-ramp and the SB off-ramp to Fair Oaks
Avenue. The lane on the structure that is currently an auxiliary lane would be removed and
replaced with the end of the freeway entrance ramp. Because of the overall extra length
required for the ramp entrance, approximately 200 feet would remain of the auxiliary lane.
The remaining weaving section would require eliminating the southbound Fair Oaks
Avenue off-ramp due to a lack of weaving length. The reconstruction of the ramp would
require approximately one acre of additional right-of-way from the adjacent agricultural
parcel. Additional environmental and engineering studies would be required to quantify the
effects of removing the Fair Oaks Avenue off-ramp and the impacts of structure
modification at the Arroyo Grande Creek.
Rodeo Drive On-Ramp
The Rodeo Drive on-ramp emax = 10% is the maximum value using a standard
superelevation transition of 210 feet for a 10% change in cross slope and with constructing
1/3 of the superelevation transition within the curve, on the higher speed portions of the
curve. The roundabout’s location was chosen so that it minimizes impact to the South
County Government Center, St. Patrick’s School, and the amount of reconstruction required
at Rodeo Drive, with consideration given to minimizing Rodeo Drive’s steep profile. A
maximum superelevation slope of 10% provides a comfortable speed between of 25 mph
for the 150-foot-radius horizontal curve. The speed of vehicles entering the freeway from
the roundabout can be expected to be in that range, given that the expected circulating speed
of vehicles within the roundabout would be approximately 17 mph.
The roundabout would have to be relocated approximately 100 feet to the north in order to
achieve emax = 12% on the ramps. Relocating the roundabout an additional 100 feet to the
north would require additional impacts to the South County Government Center and St.
Patrick’s School, would require higher, longer retaining walls, would increase the amount
of reconstruction needed and/or increase the proposed profile grade at Rodeo Drive, and
would extend the length of West Branch Street reconstruction by approximately 200 feet at
both ends of the road.
Due to the existing terrain and adjacent land uses on Rodeo Drive, the proposed northward
relocation of the West Branch Street/Rodeo Drive intersection to provide sufficient space
for the construction of the US 101 northbound ramps requires a vertical profile that
increases in grade along Rodeo Drive. At the roundabout and progressing northward along
Rodeo Drive, the profile grade is +0.35%. It then increases to +5.05%. At its steepest grade,
the profile is +11.28%. The changes in profile grade will be smoothed using a 150-foot
vertical curve between the +0.35% and +5.05% grades, and a 100-foot vertical curve
between the +5.05% and +11.28% grades. Relocating the roundabout would increase the
+5.05% and +11.28% profile grades adjacent to St. Patrick’s School. A bus turnout is
proposed in this area to serve the students of St’ Patrick’s School as well as numerous
pedestrians and bicyclists. Should the roundabout be relocated 100 feet northward and
Rodeo Drive be constructed with a similar profile grade as proposed, an additional length
of the roadway would be reconstructed requiring additional earthwork, roadway
construction, utility relocation, and right-of-way acquisition. Rodeo Drive climbs a hill
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beginning at the West Branch Street intersection and heads eastward to the crest of the hill.
The average grade of the hill is approximately 9%. To construct the roundabout 100 feet to
the north, Rodeo Drive would be cut approximately 5 feet into the hill for approximately
1,000 linear feet of roadway reconstruction. Under this scenario, soil would be removed
from the top of the hill to construct a new crest vertical curve that would conform to the
section of Rodeo Drive to the north. Retaining walls and/or right-of-way acquisition would
be required adjacent to the lowered roadway, and utilities would need to be relocated into
the lowered roadway section. The lowered roadway would require the driveway access to
St. Patrick’s School and the South County Government Center to be reconstructed to
conform to the road.

Added Cost to Make Standard:
Grand Avenue On-Ramp
Roadway Construction
Structure Modification
Right-of-Way
Total Cost

$2,000,000
$4,000,000
$ 300,000
$6,300,000

Rodeo Drive On-Ramp
Roadway Construction Cost
Utility Relocation Cost
South County Government Center
Right-of-Way Cost
Total Cost

$7,000,000
$1,500,000
$1,500,000
$ 700,000
$10,700,000

2. Design Feature Number A2
Nonstandard Feature:
The proposed design features are to create the nonstandard curve radius' on the US 101, on
ramps at the following locations:
a. The radius of the horizontal curve on the southbound US 101 on-ramp from Grand
Avenue nearest the ramp intersection is 150 feet, which is less than the standard radius
of 452 feet for a 25-mph design speed at the ramp terminus. The 150-foot radius is an
increase from the 100-foot radius that currently exists on the on-ramp. A plan view
exhibit of the southbound Grand Avenue On-Ramp is provided in Attachment B.
b. The radius of the horizontal curve on the northbound US 101 on-ramp from Rodeo
Drive nearest the ramp intersection is 150 feet, which is less than the standard radius of
219 feet for a 25-mph design speed at a ramp terminus. This is a new nonstandard
feature. A plan view exhibit of the on-ramp is provided in Attachment C.
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Location
Location 1:
SB Grand Ave.
On-Ramp
Location 2:
NB Rodeo Dr.
On-Ramp

Design
Speed
(mph)

Standard
Minimum Curve
Radius (ft)

Proposed
Superelevation
Rate

Proposed
Curve Radius
(ft)

Existing
Curve
Radius (ft)

25

452

6.7%

150

100

25

219

10%

150

N/A

The standard minimum curve radius is based on Table 202.2E, for emax=12%, a design speed of Vd=25 mph, and
the standard superelevation rate of e=12%.

Design Standard for Which Documentation Is Required:
HDM Index 203.2 states that, “Tables 202.2A through 202.2E shall be the minimum
radius of curve for superelevation rates and design speeds on highways”.
Reason For Not Using Design Standard:
The nonstandard features are proposed due to geometric constraints and cost that would be
considered excessive resulting from required right-of-way acquisition.
Location 1: Grand Avenue On-Ramp
If a 452-foot or larger radius were used on the curve of the southbound on-ramp closest to
the ramp terminal, the ramp would then have to be reconstructed on a different alignment.
The construction of a new ramp that meets design standards for horizontal curvature and
superelevation transition would require relocating the ramp’s inlet nose south by
approximately 300 feet. The existing ramp entrance is nonstandard to maximize the
auxiliary lane (weaving) length between the Grand Avenue on-ramp and the Fair Oaks
Avenue off-ramp. The combination of realigning and standardizing the entrance of the onramp would result in eliminating the existing auxiliary lane (and weaving length) between
the SB on-ramp from Grand Avenue and the SB off-ramp to Fair Oaks Avenue. Therefore,
the southbound Fair Oaks Avenue off-ramp would need to be removed. The construction
of standard ramp entrance geometrics consistent with HDM Figure 504.2A would also
require widening or replacement of the bridge that carries the southbound Grand Avenue
on-ramp over Arroyo Grande Creek. This would result in additional traffic impacts on other
local and state facilities that would require mitigation at additional costs. Approximately
one acre of adjacent agricultural land would be converted to highway right-of-way, with
attendant mitigation costs and/or environmental impacts.
Location 2: Rodeo Drive On- Ramp
Highway Design Manual Index 502.2 allows for a 150-foot radius as the minimum for hook
ramps. If the radius is increased to 219 feet, the roundabout would be relocated to the north
by approximately 160 feet, causing impact to the South Regional County Center, St.
Patrick’s School, and Rodeo Drive. The relocation would require higher and longer
retaining walls, would increase the amount of reconstruction required or increase the
proposed profile grade at Rodeo Drive, and would extend the length of West Branch
reconstruction by approximately 300 feet at both ends of the road.
The South County Government Center would need to be reconstructed and reconfigured
due to the roundabout being pushed further into the site and West Branch Street being
realigned further into the site. This would require removal of all parking lots and internal
circulating roadways. The driveway to the site would be removed and replaced with a
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15-foot retaining wall. The Arroyo Grande Library would need to be relocated due to the
impact to its site.
At St. Patrick’s School, higher and longer retaining walls would be required and an
approximate 0.7 acre of additional right-of-way would be acquired from the school,
impacting the athletic track and field.
Due to the existing terrain and adjacent land uses on Rodeo Drive, the proposed northward
relocation of the West Branch Street/Rodeo Drive intersection (that would be done to
provide sufficient space for the construction of the proposed US 101 northbound ramps)
requires a vertical profile that increases in grade along Rodeo Drive. At the roundabout and
progressing northward along Rodeo Drive, the profile grade is +0.35% for approximately
150 feet, measured point-of-intersection to point-of-intersection. It then increases to
+5.05% for approximately 62 feet. At its steepest grade, the profile is +11.28%. The changes
in profile grade will be smoothed using a 150-foot vertical curve between the +0.35% and
+5.05% grades, and a 100-foot vertical curve between the +5.05% and +11.28% grades.
Relocating the roundabout would increase the +5.05% and +11.28% profile grades adjacent
to St. Patrick’s School. A bus turnout is proposed in this area to serve the students of St.
Patrick’s School as well as numerous pedestrians and bicyclists. Should the roundabout be
relocated 160 feet northward and Rodeo Drive be constructed with a similar profile grade
as proposed, an additional length of the roadway would be reconstructed requiring
additional earthwork, roadway construction, utility relocation, and right-of-way acquisition.
Rodeo Drive climbs a hill beginning at the West Branch Street intersection and heading
eastward to the crest of the hill. The average grade of the hill is approximately 9%. To
construct the roundabout 160 feet to the north, Rodeo Drive would be cut approximately
7 feet into the hill for approximately 1,000 linear feet of roadway reconstruction. Soil would
be removed from the top of the hill to construct a new crest vertical curve that would
conform to the section of Rodeo Drive to the north. Retaining walls and/or right–of-way
acquisition would be required adjacent to the lowered roadway, and utilities would need to
be relocated into the lowered roadway section. The lowered roadway would require the
driveway access to St. Patrick’s School and the South County Government Center to be
reconstructed to conform to the road.
Added Cost to Make Standard:
Grand Avenue On-Ramp
Roadway Construction
Structure Modification
Right-of-Way
Total Cost

$1,500,000
$1,500,000
$ 100,000
$3,100,000

Rodeo Drive On-Ramp
Roadway Construction Cost
Utility Relocation Cost
South County Government Center
Right-of-Way Cost
Total Cost

$6,000,000
$1,000,000
$2,000,000
$ 500,000
$9,500,000
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3. Design Feature Number A3
Nonstandard Feature:
The proposed design features are to maintain, create or improve existing nonstandard
interchange spacing and weave distances as shown in the table below.
The following table shows the nonstandard weaving lengths and interchange spacing in the
project area, measured per HDM Figure 504.2A.
Nonstandard
Weaving
Section

Proposed
Weaving
Length

Location 1:
Existing NB
Grand Avenue
on-ramp to
Proposed
Rodeo Drive
off-ramp

940 feet
(0.18 mile).
This
feature is
being
reduced.

Location 2:
Proposed NB
Rodeo Drive
on-ramp and
existing
Camino
Mercado offramp

1660 feet
(0.31 mile).
This
feature is
being
improved.

Location 3:
Existing SB
Halcyon Road
on-ramp to
existing SB
Grand Avenue
off-ramp

1050 feet
(0.20 mile).
This
feature is
being
maintained.

Location 4:
Existing SB
Grand Avenue
on-ramp

400 feet
(0.08 mile).
This
feature is
being
maintained.

Existing
Weaving
Length
1580 feet
(0.30 mile)
between the
NB Grand
Avenue Onramp and the
NB Brisco
Road Offramp
1,140 feet
(0.22
mile)between
the existing
weaving
length
between the
NB Brisco
Road Onramp and the
Camino
Mercado
Off-ramp

1050 feet
(0.20 mile)

400 feet
(0.08 mile)

Standard
Weaving
Length

2,000 feet

2,000 feet

2,000 feet

2,000 feet

Standard
Interchange
Spacing

1 mile

1 mile

Existing
Interchange
Spacing

Interchange
Spacing

0.58 mile
between the
Grand Avenue
OC and the
Brisco Rd UC

0.45 mile
between the
Grand Avenue
OC and the
Rodeo Drive
Ramps
intersection. This
feature is being
reduced.

0.86 mile
between the
Brisco Rd UC
and the Oak Park
Blvd OC

1 mile

0.46 mile
between the
Grand Avenue
OC and the
Halcyon Rd
Ramps
intersection.

1 mile

0.37 mile
between the Fair
Oaks Avenue
OC and the
Grand Avenue
OC.

1.0 mile between
the Rodeo Drive
Ramps
intersection and
the Oak Park
Blvd OC. This
feature is being
improved.

0.46 mile
between the
Grand Avenue
OC and the
Halcyon Rd
Ramps
intersection. This
feature is being
maintained.
0.37 mile
between the Fair
Oaks Avenue
OC and the
Grand Avenue
OC. This feature
is being
maintained.

The interchange spacing and weaving lengths are shown in Attachment D.
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Design Standard for Which Documentation Is Required:
HDM Index 501.3 states that “the minimum interchange spacing shall be one mile in
urban areas, two miles outside of urban areas, and two miles between freeway-to
freeway interchanges and other interchanges. The minimum interchange spacing on
interstates outside of urban areas shall be three miles”.
HDM Index 504.7 states that “Between interchanges, the minimum entrance ramp-to
exit ramp spacing, measured as shown on Figures 504.2A and 504.2B, shall be 2,000
feet in urban areas, 5,000 feet outside urban areas, and 5,000 feet between freeway-tofreeway interchanges and other interchanges”.

Reason For Not Using Design Standard:
The nonstandard interchange spacing and weaving distances are proposed due to geometric
constraints and cost that would be considered excessive resulting from required right-ofway acquisition and environmental impacts to sensitive areas.
There is no financially economical way to standardize the interchange spacing, measured
either by the distance between centerlines of adjacent intersecting roadways or by the
weaving lengths between successive ramps, due to the impacts to the local transportation
system that would result.
As part of this project, provisions for future ramp metering will be installed at the NB Grand
Avenue on-ramp.
If the northbound ramps at Brisco Road were eliminated, rather than relocated to Rodeo
Drive, the interchange spacing in the northbound direction on Route 101 would remain nonstandard as measured by the spacing between cross-roads. The Brisco Undercrossing would
remain the connection between the southbound ramps at Halcyon Road and the northbound
ramps at Camino Mercado; those facilities would effectively constitute the interchange that
serves the area including the Five Cities Center shopping mall, the South County
Government Center and adjacent commercial and residential areas. At the same time, the
Oak Park Boulevard Overcrossing functions as a component of a distributed interchange
that includes the northbound ramp pair at Camino Mercado, the northbound on-ramp from
Oak Park Boulevard, and the southbound ramp pair at North 12th Street.
A way to standardize the interchange spacing as measured by the distance between
centerlines of adjacent intersecting roadways would be to eliminate all of the ramps
associated with the Brisco Road Undercrossing. Eliminating the ramps near Brisco Road
would also standardize the weaving lengths between the successive on-ramps and off-ramps
in both the northbound and southbound directions on the segment of US 101 between Grand
Avenue and Oak Park Boulevard. However, the removal of the Brisco-Halcyon-Rodeo
interchange would result in changes in traffic patterns on local streets that would require
mitigation. A purpose of this project is to provide direct access from US 101 to and from
the commercial, governmental, and recreational facilities along West Branch Street.
Eliminating the Rodeo Drive ramps to create standard weaving length on US 101 eliminated
the direct access that they will provide. The Rodeo Drive ramps have been placed in a
location that optimizes the weaves to a reasonable extent while maintain direct access to
facilities along West Branch Street.
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The redistribution of traffic resulting from the elimination of freeway ramps at Brisco Road
would increase the traffic volumes at the Grand Avenue and Oak Park Boulevard
interchanges, which would require the following modifications or mitigations:
a. With the elimination of the southbound ramps at Halcyon Road, approximately 20%
of the southbound US 101 off-ramp volumes (approximately 135 peak hour
vehicles) is projected to utilize and impact the southbound US 101 ramps at El
Camino Real (near 12th Street). To provide for two left-turn lanes and a shared leftright-turn-lane, the impacted southbound ramps intersection with El Camino Real
near North 12th Street (north of Oak Park Boulevard) would need to be improved
with the installation of 1) a traffic signal; 2) a 250-foot-long, left-turn lane on
eastbound El Camino Real; and 3) a 400-foot-long lane at the southbound off-ramp.
At the El Camino Real intersections with the driveways to the Tutta Bella Hotel and
the Holiday Inn Express Motel, traffic signals would be installed.
b. With the elimination of the southbound ramps at Halcyon Road, approximately 20%
of the southbound US 101 ramps volumes (approximately 135 peak hour vehicles)
is projected to be re-routed through Oak Park Boulevard/El Camino Real. The El
Camino Real eastbound left-turn pocket would need to be modified as a drop lane
to provide a left-turn lane, a shared left-thru lane and a right-turn lane. El Camino
Real would be widened to provide three eastbound lanes from the southbound ramp
intersection to El Camino Real, which would require a retaining wall to prevent
filling into the adjacent creek area.
c. With the elimination of the southbound ramps at Halcyon Road, approximately 20%
(approximately 135 peak hour vehicles) of traffic would be re-routed to utilize the
West Branch Street/Oak Pak Boulevard/US 101 northbound On-Ramp intersection.
The impacted Oak Park Boulevard/West Branch Street intersection westbound
approach on West Branch Street would need to be modified to provide an exclusive
left-turn lane, a shared left-through-right lane, and an exclusive right-turn lane. Due
to the re-routed traffic along West Branch Street (approximately 1,500 ADT), the
West Branch Street roadway between Oak Park Boulevard and Camino Mercado
would deteriorate to an unacceptable level of service (LOS). This would necessitate
widening the two-lane roadway into a four-lane arterial with a median left-turn lane
from Oak Park Boulevard to Camino Mercado. This, in turn, would require rightof-way acquisition and modification of four adjacent commercial buildings.
d. With the elimination of the US 101 northbound ramps at Brisco Road,
approximately 90% (approximately 350 peak hour vehicles) of the northbound
US 101 on-ramp traffic would be re-routed to the US 101 on-ramp at Camion
Mercado-West Branch Street. The impacted intersection at the Camino
Mercado/West Branch Street/US 101 northbound ramps would need to be improved
to include a second 350-foot-long left-turn lane on westbound West Branch Street
and to add a second receiving lane on the northbound US 101 on-ramp.
e. The Brisco Road/US 101 northbound ramps and associated traffic signals would be
removed and the area graded and planted to blend with the surrounding area.
f. The Halcyon Road/US 101 southbound ramps would be removed and the area
graded and planted to blend with the surrounding area. The Halcyon Road/El
Camino Real intersection would be re-striped and the signal phasing would be
modified accordingly.

13

05 – SLO – 101 – 13.1/14.6
05-0A3700 – Project ID 0500000080

g. The Grand Avenue Interchange would be reconstructed to provide additional
capacity. With the elimination of the southbound ramps at Halcyon Road,
approximately 80% (approximately 500 peak hour vehicles) of the southbound
US 101 off-ramp and almost all of the southbound on-ramps (approximately 390
peak hour vehicles) would be re-routed to the US 101 southbound ramps at the
Grand Avenue intersection. The impacted eastbound Grand Avenue traffic
movement at the southbound US 101 ramps intersection with Grand Avenue is
projected to increase to over 700 peak hour vehicles; thus, the eastbound Grand
Avenue approach would need to be widened in order to provide two through lanes
and an exclusive right-turn lane to the on-ramp. The westbound Grand Avenue
traffic movement is projected to increase to a volume of over 275 peak hours,
creating queues exceeding the available left-turn pocket storage, and spilling onto
the through-movement lanes; thus, the westbound Grand Avenue approach would
need to be widened to provide dual exclusive left-turn lanes onto the southbound
on-ramp, as well as providing two through lanes. The southbound off-ramp leftturn and right-turn traffic movements are projected to increase to over 425 and 525
peak hour volumes, respectively; thus, the southbound US 101 approach would
need to be widened to provide enough space at the ramp terminal for two left-turn
lanes, a shared through right-turn lane and an exclusive right-turn lane. The
southbound on-ramp would be reconstructed with two lanes on a new alignment
opposite the southbound off-ramp, and the traffic signals would be modified. The
overcrossing structure would be replaced to provide space on the overcrossing for
the additional left-turn lane in the median, a standard vertical clearance over the
freeway, and sufficient horizontal clearance from the US 101 through lanes to
accommodate an additional lane in each direction on US 101.
h. With the closure of the US 101 northbound ramps at Brisco Road, approximately
60% (approximately 170 peak hour vehicles) of the US 101 northbound off-ramp
traffic would be re-routed to the US 101 northbound off-ramp at Grand Avenue.
The impacted northbound US 101 off-ramp at Grand Avenue left-turn and rightturn lanes are projected to increase to over 350 and 175 peak hour volumes,
respectively; thus the northbound off-ramp would need to be widened to provide
two left-turn lanes and a shared through right-turn lane at the ramp terminal. The
traffic signal would be modified accordingly.
i.

In addition, with the elimination of the southbound US 101 ramps at Halcyon Road,
approximately 800 peak hour volume or 8,000 average daily traffic (ADT) is
projected to re-route to Grand Avenue, between the US 101 interchange and
Halcyon Road, and to deteriorate to unacceptable roadway LOS; thus, this segment
of Grand Avenue would need to be widened to provide three through lanes in each
direction, plus a left-turn lane in the median. That widening would require
additional right-of-way from 35 developed parcels, including modification or
removal of at least 14 buildings.

j.

At the Grand Avenue/West Branch Street intersection, a traffic signal would be
installed and coordinated with the signals at the US 101 ramp intersections and the
Traffic Way/Grand Avenue intersection. Eastbound Grand Avenue would be
widened to provide dual exclusive left-turn lanes to West Branch Street as well as
two through lanes. Westbound Grand Avenue would be widened to provide an
exclusive right-turn lane to West Branch Street as well as two through lanes. West
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Branch Street would be widened to provide two receiving lanes for approximately
200 feet departing the intersection. Right-of-way acquisition would be required.
The City has plans to install a traffic signal at this location, but the widening
described is not considered.
k. With the elimination of the southbound US 101 ramps at Halcyon Road, over 300
peak hour vehicles are projected to re-route and deteriorate intersection LOS at the
El Camino Real/Grand Avenue intersection. Thus, the Grand Avenue/El Camino
Real intersection would need to be modified with a traffic signal and associated
restriping.
l.

With the elimination of the US 101 ramps at Brisco Road and Halcyon Road and
re-routed traffic, the westbound Grand Avenue left-turn lane at Halcyon Road is
projected to increase by approximately 200 peak hour volumes. Thus, the Grand
Avenue westbound lane would need to be widened to provide a second exclusive
left-turn lane to southbound South Halcyon Road. This would require additional
right-of-way acquisition and modification of the traffic signal and drainage
facilities.

m. The reconstruction of the Grand Avenue Interchange would cause unacceptable
US 101 mainline weaving LOS between the Grand Avenue southbound on-ramp
and the Fair Oaks Avenue southbound off-ramp (weaving distance of approximately
400 feet). The Grand Avenue Interchange, therefore, requires improvements such
as the removal of the southbound off-ramp to Fair Oaks Boulevard. That ramp
carries traffic (ADT of 2500 in 2011 per the Ramp Volumes publication). Other
ramps and local streets would need mitigation to absorb the resulting redistributed
traffic. Additional mitigation may be required such as a new local road that would
run parallel to US 101 on the southwest side, from Grand Avenue to Fair Oaks
Avenue. Such a new road would cross Arroyo Grande Creek and separate
agricultural fields from their exiting access, so it is likely that bridge structure(s)
would be required as well as right-of-way acquisition and environmental mitigation.
An analysis of traffic operations has shown that retaining the existing freeway
ramps in Arroyo Grande would not cause unacceptable traffic operations on
US 101. The weaving section between the northbound Grand Avenue on-ramp and
the Rodeo Drive off-ramp, with the 0.18-mile weaving length and auxiliary lane,
would operate at LOS “D” in the morning peak hour and LOS “B” in the evening
peak hour in the year 2035. The weaving section between the northbound Rodeo
Drive on-ramp and the northbound Camino Mercado off-ramp, with the 0.31-mile
weaving length and auxiliary lane, would operate at LOS “D” in the morning peak
hour and LOS “B” in the evening peak hour in the year 2035. The construction year
is 2023 and the design year is 2035. A Design Period Exception has been approved
for the 13-year design period by the Director of District 5, Tim Gubbins, on
September 29, 2020. The 1.0-mile distance between the southbound on-ramp from
El Camino Real at North 12th Street and the southbound off-ramp to Halcyon Road
does not meet weaving criteria, so it is not appropriate to assign a weaving Level of
Service. The weaving section between the southbound Halcyon Road on-ramp and
the southbound Grand Avenue off-ramp, with the existing 0.20-mile weaving length
and auxiliary lane, would operate at LOS “B” in the morning peak hour and LOS
“D” in the evening peak hour in the year 2035.
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The Rodeo Drive/US 101 Ramps/West Branch Street intersection would operate at
LOS “B” and LOS “C” in the 2035 A.M and P.M. peak hours, respectively.
As stated in the US 101/Brisco/Halcyon/Grand I/C Modification PA&ED, Traffic
Forecasting and Operations Analysis (dated 09/07/2012), the City of Arroyo
Grande General Plan Build-out traffic model continues to be the basis for generating
long-term future traffic forecasts for the study facilities, as included in the Five
Cities Center Traffic Impact Study. Due to long (7-mile) spacing between Grand
Avenue and the Willow Road interchange, existing full-access Los Berros-N.
Thompson Avenue/US 101 interchange (just north of the Willow Road
interchange), and partial Fair Oaks Avenue-Traffic Way interchange (just south of
the Grand Avenue interchange), no anticipated re-routing of traffic is projected from
the Grand Avenue interchange to the Willow Road interchange.

Added Cost to Make Standard:
The estimated costs associated with eliminating the Brisco Road northbound ramp pair, the
Halcyon Road southbound ramp pair, and the various mitigations to local streets listed to
meet standard interchange spacing include:
1. El Camino Real/US 101 Ramps (of Oak Park Blvd. IC)
$ 544,000
signalization and signalization of hotel driveway intersection
2.

Oak Park Blvd./El Camino Real intersection modifications and
widen El Camino Real from SB ramps to Oak Park Blvd.

$1,304,000

3.

Oak Park Blvd./W. Branch St. intersection modifications and
widen W. Branch St. from Oak Park Blvd. to Camino Mercado

$3,140,000

4.

Camino Mercado/W. Branch St./US 101 NB Ramps
intersection modifications

$ 600,000

5.

Brisco Road/US 101 NB Ramps removal

$ 507,000

6.

Halcyon Road/US 101 SB ramps removal and El Camino
Real/Halcyon Road intersection modifications

$ 293,000

7.

Grand Avenue/US 101 Interchange Reconstruction and Grand
Avenue Widening from IC to Halcyon Road

8.

Grand Ave./W. Branch Street intersection signalization and
modifications

$1,648,000

9.

Grand Ave./El Camino Real intersection signalization

$ 253,000

10.

Grand Ave./Halcyon Road intersection modifications

$ 197,000

11.

$25,000,000

Removal of the SB off-ramp to Fair Oaks Ave. and mitigation
$10,000,000
of the associated impacts (estimate based on concept of
additional local road parallel to US 101)
Total: $43,486,000
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4. Design Feature Number A4
Nonstandard Feature:
The proposed design feature is to introduce the nonstandard access control rights on the
opposite side of the local road from the ramp terminal, as shown in Attachment C.
Design Standard for Which Documentation Is Required:
HDM Index 504.8 states that, “For new construction or major reconstruction, access
rights should be acquired on the opposite side of the local road from ramp terminals
to preclude driveways or local roads within the ramp intersection”.
Reason for not Using Design Standard:
The nonstandard features are proposed due to geometric constraints and cost that would be
considered excessive resulting from high construction cost, required right-of-way
acquisition, disruption of the existing transportation network, and environmental impacts to
sensitive areas.
Rodeo Drive would be located opposite the ramps intersection with West Branch Street.
Rodeo Drive is a local collector street that runs from its intersection with West Branch Street
northward to James Way. Rodeo Drive provides access to residential neighborhoods, the
Grace Bible Church, St. Patrick’s School, and part of the South County Government Center.
The Rodeo Drive/West Branch Street/US 101 northbound ramps roundabout would be
anticipated to operate at LOS “B” in the A.M. and P.M. peak hours in the year 2035. The
Brisco Road/West Branch Street intersection would be anticipated to operate at LOS “B”
in the A.M. and P.M. peak hours in the year 2035. A Design Period Exception has been
approved for the project's 13 year design period by the Director of District 5, Tim Gubbins,
on September 29, 2020. To acquire access control rights opposite the Rodeo Drive ramps,
the Rodeo Drive intersection with West Branch Street would be eliminated by constructing
a cul-de-sac between West Branch Street and the St. Patrick’s School driveway. The
elimination of access from Rodeo Drive to West Branch Street would change local traffic
patterns and be detrimental to access for local traffic, emergency vehicles, and busses that
use the West Branch Street/Rodeo Drive intersection. To maintain a connection to West
Branch Street that would allow for access control at the ramps intersection, a new roadway
would be constructed that connects to Rodeo Drive near the existing Rodeo Drive/Mercedes
Lane intersection and immediately south of the existing drainage that drains under Rodeo
Drive and continues along the County Government Center property line. The new road
would connect to Old Ranch Road (that connects to West Branch Street). The new road
would be approximately 1,100 linear feet and would be a collector street per City of Arroyo
Grande Standard Plan 166-AG, which has a 60-foot right-of way, 10-foot public utility
easement (P.U.E.), 6-foot sidewalks with curb and gutter, and 37 feet of pavement. The
roadway would be constructed on the side of a hill and would require retaining walls on the
west side of the road in order to avoid a fill slope that would impact the existing drainage
area. The new roadway would be constructed in an undeveloped area with natural drainage
on one side and existing housing on the other, and would require additional environmental
study and documentation. The County of San Luis Obispo owns the parcels on which the
new road would be constructed, so the City would need to acquire the roadway right-ofway from the County.
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Added Cost to Make Standard:
Roadway Construction
Dry Utilities
Right-of-Way
Total Cost
B.

$12,000,000
$ 220,000
$ 2,000,000
$14,220,000

Design Features with District Delegated Approval Authority
The following design features in Section 2.B. of this Design Standard Decision Document
are in accordance with the Central Region Design Delegation Agreement signed March 23,
2015.

1. Design Feature Number B1
Nonstandard Feature:
The existing 250-foot sag vertical curve at the entrance nose on the southbound Grand
Avenue on-ramp has a length less than 10V (designated speed). A 250-foot sag vertical
curve is used on the existing ramp, and this project proposes to maintain the existing
condition. The geometric layout of the southbound Grand Avenue on-ramp is provided in
Attachment H. The profile and superelevation diagram are provided in Attachment L.

Design Standard for Which Documentation Is Required:
HDM Index 204.4 states: “For algebraic grade differences of 2 percent and greater, and
design speeds equal to or greater than 40 miles per hour, the minimum length of vertical
curve in feet should be equal to 10V, where V = design speed.”

Reason for not Using Design Standard:
The existing nonstandard 250-foot sag vertical curve is planned to be retained due to
geometric constraints and cost that would be considered excessive resulting from high
construction cost, required right-of-way acquisition, and environmental impacts to sensitive
areas.
The algebraic grade difference at the 250-foot sag vertical curve is 4.25%. The design speed
for this vertical curve is 50 mph, resulting in a standard vertical curve length of 500 feet
(10V). The 250-foot sag vertical curve is located at the inlet nose. There is no space
available between Grand Avenue, the Arroyo Grande Creek Bridge and the southbound Fair
Oaks Avenue off-ramp to make the 250-foot sag vertical curve standard. The proposed
alignment and profile would conform to the existing alignment and profile at the midpoint
of the existing 250-foot vertical curve.
Constructing the ramp with a 500-foot vertical curve would require the ramp to be
reconstructed on a different alignment in order to provide approximately 125 feet of
additional ramp length downstream of the point of vertical intersection of the vertical curve.
The additional ramp length would need to be separated from the freeway mainline so that
the higher ramp profile is independent of the mainline pavement grade. The freeway
entrance of the ramp would need to be reconstructed in order to provide standard freeway
entrance geometrics consistent with HDM Figure 504.2A, which requires a 600-foot
convergence, 300 feet between the on-ramp’s convergence with the freeway and the 6-foot
point, and 167.11 feet between the 6-foot point and the inlet nose. The length measured
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along the US 101 alignment between the Arroyo Grande Creek and the southbound Grand
Avenue on-ramp terminus is approximately 880 feet, which does not allow adequate space
to construct a standard freeway entrance ramp without requiring modification to the Arroyo
Grande Creek Bridge. The space on the bridge that currently is a 400-foot auxiliary lane
between this on-ramp and the southbound off-ramp to Fair Oaks Avenue would be
eliminated. This would require removal of the Fair Oaks Avenue off-ramp. The
reconstruction of the Grand Avenue on-ramp would require approximately one acre of
additional right-of-way from the adjacent agricultural parcel. Additional environmental and
engineering studies would be required to identify the possible impacts of removing the Fair
Oaks Avenue off-ramp and the expected impacts from making a modification to the Arroyo
Grande Creek Bridge.

Added Cost to Make Standard:
Roadway Construction
Structure Modification
Right-of-Way
Total Cost

=
=
=
=

$1,500,000
$1,500,000
$ 100,000
$3,100,000

2. Design Feature Number B2
Nonstandard Feature:
The proposed design features are to create the nonstandard superelevation transitions as
shown in the table below:
US 101
Freeway
Ramp

Location 1:
Southbound
Grand
Avenue
On-Ramp

Radius of
Horizontal
Curve

150 feet

Proposed
Emax

Proposed
Superelevation
Runoff Length

6.7%

112 feet on the
Grand Avenue
side of curve
114 feet on the
US 101 side of
the curve

Proposed
Superelevation
Runoff that is
within the
Curve in feet
and (%)
42 feet of the
114-foot total
runoff (37%) at
the BC. 112
feet of the 112foot total runoff
(100%)

Required
Superelevation
Runoff Length
for Standard
Transition per
HDM 202.5(A)

Feature
being
maintained,
introduced,
or
improved

150 feet

Improved

The geometric layout of the southbound Grand Avenue on-ramp is provided in Attachment
H. The profile and superelevation diagram are provided in Attachment L.
Design Standard for Which Documentation Is Required:
HDM Index 202.5(1) states: “A superelevation transition should be designed in accordance
with the diagram and tabular data shown in Figure 202.5A to satisfy the requirements of
safety, comfort and pleasing appearance”.
Reason for Not Using Design Standard:
The nonstandard features are proposed due to geometric constraints and cost that would be
considered excessive resulting from required right-of-way acquisition and environmental
impacts to sensitive areas.
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The superelevation transitions have been designed to fit within the available space so that
changes to the transportation network do not trigger additional project costs.
Location 1: Southbound Grand Avenue On-Ramp - The superelevation runoff from
+6.7% to +0% that occurs on the Grand Avenue side of the 150-foot-radius horizontal curve
occurs over 112 feet. The superelevation runoff from 0% to +6.7% that occurs on the US
101 side of the 150-foot-radius horizontal curve occurs over 114 feet. For standard
superelevation transitions, the standard superelevation runoff length given in Figure 202.5A
for a 6.7% change in the superelevation rate occurs over approximately 150 feet.
Constructing the ramp with the required lengths to achieve a 150-foot transition at the ramp
terminus would require the ramp to be reconstructed on a different alignment. The freeway
entrance of the ramp would need to be reconstructed to provide standard freeway entrance
geometrics consistent with HDM Figure 504.2A. This is because the existing freeway
entrance would require reconstruction due to the ramp’s new alignment, and the existing
freeway entrance does not meet the standards shown in HDM Figure 504.2A. HDM Figure
504.2A requires a distance of 300 feet between the on-ramp’s convergence with the freeway
and the 6-foot point, as well as a distance of 167.11 feet between the 6-foot point and the
inlet nose. The existing ramp has 320 feet total between the ramp convergence with the
mainline and the inlet nose, requiring approximately 147 feet of additional space for the
freeway entrance, plus 150-foot superelevation transitions on either side of the 150-foot
curve. The construction of standard ramp geometrics that include standard superelevation
transitions would require modification to the bridge that spans Arroyo Grande Creek located
immediately beyond the on-ramp to be the end of the freeway entrance. This bridge serves
as the 400-foot auxiliary lane between this on-ramp and the southbound off-ramp to Fair
Oaks Avenue. The space on the structure that is currently auxiliary lane would be removed
and replaced with the end of the freeway entrance ramp. This would require elimination of
the Fair Oaks off-ramp. The reconstruction of the ramp would require approximately one
acre of additional right-of-way from the adjacent agricultural parcel. Additional
environmental and engineering studies would be required to quantify the effects of
removing the Fair Oaks off-ramp and the impacts of structure modification at the Arroyo
Grande Creek.

Added Cost to Make Standard:
Grand Avenue Southbound On-Ramp
Roadway Construction
Structure Modification
Right-of-Way
Total Cost

=
=
=
=

$1,500,000
$1,500,000
$ 100,000
$3,100,000

3. Design Feature Number B3
Nonstandard Feature:
The project proposes to create, reduce or maintain the existing superelevation runoffs
at the following locations.
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Proposed
Emax

Proposed
Superelevation
Runoff that is
within the Curve
in feet and (%)

Standard
Superelevation
Runoff that is
required in the
curve (1/3)

641 feet

12.0%

154 feet of the 323foot total runoff
(63%)

80 feet

Location 2: SB Grand
Ave. On-Ramp EC

641 feet

12.0%

191 feet of the 198foot total runoff
(97%)

80 feet

Reduced to
provide
standard Emax

Location 3: SB Grand
Ave. On-Ramp BC

150 feet

6.7%

42 feet of the 114foot total runoff
(37%)

50 feet

Maintained

Location 4: SB Grand
Ave. On-Ramp EC

150 feet

6.7%

112 feet of the 112foot total runoff
(100%)

50 feet

Maintained

Location 5: NB Rodeo
Drive
Off-ramp EC

150 feet

11.6%

163 feet of the 163foot total runoff
(100%)

60 feet

Introduced

Location 6: NB Rodeo
Drive
On-ramp BC

150 feet

10.0%

141 feet of the 177foot total runoff
length (80%)

70 feet

Introduced

US 101
Freeway Ramp

Radius of
Horizontal
Curve

Location 1: SB Grand
Ave. On-Ramp BC

Feature
being
maintained,
introduced,
or improved
Reduced to
provide
standard Emax

The geometric layout of the southbound Grand Avenue On-ramp is provided in Attachment
H. The profile and superelevation diagram is provided in Attachment L. The geometric
layout of the Rodeo Drive Off-ramp is provided in Attachment I. The profile and
superelevation diagram is provided in Attachment K. The geometric layout of the Rodeo
Drive On-ramp is provided in Attachment I. The profile and superelevation diagram is
provided in Attachment J.

Design Standard for Which Documentation Is Required:
HDM Index 202.5(2) states that, "two-thirds of the superelevation runoff should be on the
tangent and one-third within the curve."

Reason for Not Using Design Standard:
The nonstandard superelevation runoffs are proposed due to geometric constraints and cost
that would be considered excessive resulting from required right-of-way acquisition and
environmental impacts to sensitive areas.
Locations 1 to 4: Southbound Grand Avenue On-Ramp - The standard superelevation
runoff length given in Figure 202.5A to transition the 6.7% superelevation rate is 150 feet
on either side of the 150-foot-radius horizontal curve. The standard superelevation runoff
length given in Figure 202.5A to transition the 12% superelevation rate is 240 feet on either
side of the 600-foot-radius horizontal curve. For a standard solution, two-thirds of each of
the runoff lengths would occur on tangent outside of the horizontal curves, requiring
approximately 520 feet of tangent length to meet standard superelevation runoff. The
proposed ramp has 93 feet of tangent between the horizontal curves, zero tangent near the
ramp terminus, and 191 feet of existing tangent at the freeway entrance. Approximately
236 feet of additional tangent would be required to meet the superelevation runoff standard.
Constructing the ramp with 236 feet of additional tangent would require the ramp to be
reconstructed on a different alignment. This would require the reconstruction or widening
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of the US 101 Arroyo Grande Creek Bridge, eliminating the 400-foot auxiliary lane between
this on-ramp and the southbound off-ramp to Fair Oaks Avenue. Eliminating the 400-foot
auxiliary lane would require elimination of the Fair Oaks Avenue off-ramp. The
superelevation runoff has been designed to accommodate the maximum superelevation rates
of 12% on the 600-foot-radius curve and 6.7% on the 150-foot-radius curve within the space
available between the existing gore area and the ramp terminus without exceeding a
superelevation rate of change of 6% per 100 feet.
Locations 5 and 6: Rodeo Drive On- and Off-Ramp - Providing standard superelevation
runoff for the curve on the Rodeo Drive on-ramp closest to West Branch Street would
require a 140-foot tangent length at the end of the curve. The off-ramp would require a 100foot tangent. It is assumed that a 140-foot tangent would be constructed at the on-ramp,
which would control the additional cost associated with the Project. This would provide
space for the off-ramp to be standardized. There is a limited area to the north that can be
used for the relocation of the West Branch Street/Rodeo Drive intersection that will not
incur impacts to adjacent facilities (St. Patrick’s School west of the intersection and the
South County Government Center buildings, internal roadways, and parking lots east of the
intersection) while maintaining a profile grade on Rodeo Drive that would meet City
roadway design standards. The intersection is planned to be relocated northward to the
maximum extent without incurring additional impacts to the South County Government
Center and the right-of-way to school property in an effort to provide a feasible geometrics
on the Rodeo Drive ramps, including superelevation runoff. Due to the distance the
intersection is planned to be relocated to the north, a 21-foot cut is planned that will be
supported by a retaining wall adjacent to the intersection as well as adjacent to and located
below the St. Patrick’s School athletic track and field. The superelevation runoff on the
Rodeo Drive off-ramp will have a standard transition between US 101 and the horizontal
curves, which is the high-speed portion of the ramp. Between the horizontal curves and the
ramp terminus, the superelevation runoff occurs over the available distance to conform to
the profile of West Branch Street.
Providing the 140-foot tangent required for standard superelevation runoff would cause a
complete reconstruction of Rodeo Drive on a lower profile in order to maintain a grade that
would meet City standards. This would require Rodeo Drive to be cut into the hill
approximately 20 feet with a total length of roadway reconstruction of approximately 1,000
linear feet. Approximately 13 feet of soil would be removed from the top of the hill to
construct a crest vertical curve that would conform to the section of Rodeo Drive that drops
downward to the east on the opposite side. Retaining walls measuring approximately 13
feet in height and/or right-of-way acquisition would be required, and utilities would need to
be relocated into the lowered roadway section. Existing driveway access to the lowered
portion of Rodeo Drive would need to be reconstructed at the South County Government
Center and St. Patrick’s School.
Use of standard superelevation runoff at the ramp terminus for the Rodeo Drive on- off
ramps would move the West Branch Street/US 101 ramps intersection 140 feet northward,
which would require reconstruction/reconfiguration of the South County Government
Center site (including demolition of the Arroyo Grande Library, utility relocation, right-ofway acquisition, and relocation of employees, all of which would result in additional project
costs). The use of standard runoff would require removal of the parking lots for the County
Agriculture Building and the adjacent Arroyo Grande Library (35 spaces). Additional costs
would be required in order to be able to perform additional earthwork; construct higher,
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longer retaining walls; construct new roadway pavement; and construct traffic signal
improvements to support the St. Patrick’s School. To meet standards would require rightof-way take from the school which would require removal of the athletic field.

Added Cost to Make Standard:
Grand Avenue southbound On-Ramp
Roadway Construction
Structure Modification
Right-of-Way
Total Cost

=
=
=
=

$1,500,000
$1,500,000
$ 100,000
$3,100,000

Rodeo Drive northbound On- and Off-Ramps, West Branch Street, Brisco Road
Roadway Construction
Right-of-Way (Reconfiguration of South
County Government Center and take for St.
Patrick’ School)
Total Cost

=
=

$2,500,000
$2,000,000

=

$4,500,000

=
=
=
=

$6,000,000
$1,000,000
$500,000
$7,500,000

Rodeo Drive
Roadway Construction
Utility Relocation Cost
Right-of-Way
Total Cost

4. Design Feature Number B4
Nonstandard Feature:
The project will create a nonstandard 100-foot sag vertical curve and the 150-foot sag
vertical curve on Rodeo Drive. The geometric layout of Rodeo Drive is provided in
Attachment I. The profile is provided in Attachment M.

Design Standard for Which Documentation Is Required:
HDM Index 204.4 states: “For algebraic grade differences of less than 2 percent, or design
speeds less than 40 miles per hour, the vertical curve length should be a minimum of 200
feet.”

Reason for not Using Design Standard:
The nonstandard sag vertical curves are proposed due to geometric constraints and right
way acquisition cost that would be considered excessive.

Rodeo Drive - Due to the existing terrain and adjacent land uses on Rodeo Drive, and to
provide sufficient space for the construction of the US 101 northbound ramps, the northward
relocation of the West Branch Street/Rodeo Drive intersection requires increasing the
profile grade of Rodeo Drive to 11.28%. Beginning at the roundabout, the proposed profile
has a +0.35 percent grade. The profile then steepens to +5.05% followed by a +11.28%
grade. To avoid grade breaks, 100-foot and 150-foot vertical curves are used at the point of
vertical intersection. There is not space for a vertical curve greater than 150 feet long at the
intersection of the +0.35% and +5.05% grades since it would require the final profile grade
of +11.28% to become steeper, or a lesser grade would need to be used. If a longer, standard
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vertical curve were to be used, or if the profile grade of Rodeo Drive is reduced, additional
earthwork, roadway construction, utility relocation, and right-of-way acquisition would be
required. Rodeo Drive climbs a hill beginning at the West Branch Street intersection and
heading eastward to the crest of the hill. The average grade of the hill is approximately 9%.
To construct a 200-foot vertical curve, Rodeo Drive would be cut approximately 7 feet into
the hill for approximately 1,000 linear feet of roadway reconstruction. Approximately 7 feet
of soil would be removed from the top of the hill to construct a crest vertical curve that
would conform to the section of Rodeo Drive that drops downward to the east on the
opposite side. Retaining walls with a maximum height of approximately 7 feet and/or rightof-way acquisition would be required, and utilities would be relocated into the lowered
roadway section. Existing driveway accesses to the lowered portion of Rodeo Drive would
need to be reconstructed at the County Government Center and St. Patrick’s School. Since
the intersection would have street lighting, the stopping sight distance on a vertical curve
will not be impacted. The design speed of Rodeo Drive approaching the ramp intersection
exceeds 35 mph if headlight sight distance is not considered. Rodeo Drive has a posted
speed limit of 25 mph, which this Project does not propose to change. Since Rodeo Drive
climbs a hill and vehicles will be at an elevation higher than the roundabout, there is
adequate sight distance when headlight sight distance is not considered, such as daylight or
street-lighted conditions. In daylight and during street-lighted conditions, the sight distance
is greater than 500 feet. The end of the Rodeo Drive reconstruction is approximately 500
feet from the roundabout. The sight distance is not restricted by the Project when headlight
sight distance is not considered. A stopping sight distance of 500 feet equates to a design
speed of 55 mph, and the speed limit of Rodeo Drive will be 25 mph.

Added Cost to Make Standard:
Rodeo Drive
Roadway Construction
Utility Relocation Cost
Right-of-Way
Total Cost

=
=
=
=

$5,000,000
$1,000,000
$ 400,000
$6,400,000

5. Design Feature Number B5
Nonstandard Feature:
The project will create the nonstandard design feature of a 4.2 feet wide sidewalk at the
Brisco Road Undercrossing from station 5+11.55 to station 6+18.36 on the "BR" alignment.
This is a decrease of the existing sidewalk from a width of six feet. The nonstandard
sidewalk is provided in Attachment I and Attachment F.

Design Standard for Which Documentation Is Required:
HDM Index 105.2 states: “For all other locations the minimum width of sidewalk should
be 6 feet when contiguous to a curb or 5 feet when separated by a planting strip.”

Reason for not Using Design Standard:
The nonstandard features are proposed due to geometric constraints and structure cost that
would be considered excessive.
The sidewalk width is being reduced from 6.0 feet to 4.2 feet in order to maximize lane
width through the undercrossing without widening it. The 4.2 foot width dimension is
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measured from the back of sidewalk to the face of the curb. The curb and sidewalk would
be formed and poured monolithic. As a result, there would not be a joint between the curb
and sidewalk and the resulting width would meet ADA requirements.
The available cross-sectional width on Brisco Road under the Undercrossing is limited by
the length of the structure. As-built drawings show that the overall width under the
Undercrossing is 40 feet, including a 6-foot sidewalk on the east side and a concrete barrier
(Type 27D) approximately 1 foot thick on the west side. This project proposes to reduce the
width of the sidewalk to 4.2 feet in order to increase lane width, leaving 35 feet of width
available between the curb and the concrete barrier. This would allow for two 12-foot
outside lanes and an 11-foot inside lane, both with no shoulders.
To standardize the Brisco Road Undercrossing, the structure would need to be lengthened
by 14 feet to provide 12-foot-wide lanes, 6-foot-wide shoulders, and a 6-foot-wide
sidewalk. On the southbound side of US 101, an auxiliary lane between the southbound Oak
Park Boulevard on-ramp and the southbound Halcyon Road off-ramp would benefit the
freeway users. It is assumed that, while the Brisco Road Undercrossing is being modified,
an additional structure width of 12 feet would be added to accommodate a future
southbound auxiliary lane.
The undercrossing is 104 feet long and 40 feet wide. Therefore, the total area of structure
widening would be 1,144 square feet. Traffic handling and staged construction would be
required since live traffic would continue on US 101 during construction. A detour could
be required for Brisco Road during construction.

Added Cost to Make Standard:
Brisco Road Undercrossing Structure
Roadway Construction
Total Cost

=
=
=

$5,000,000
$1,000,000
$6,000,000

6) Design Feature Number B6
Nonstandard Feature:
The project proposes to maintain the existing nonstandard 2:1 side slope and nonstandard
clear recovery zone (CRZ), due to the 2:1 side slope, at the southbound Grand Avenue Onramp and the 2:1 side slope on the eastbound side of Grand Avenue. The geometric layout
of the southbound Grand Avenue On-ramp is provided in Attachment H. The typical cross
section is provided in Attachment F.

Design Standard for Which Documentation Is Required:
HDM Index 304.1-Side Slope Standards states: “For new construction, widening, or where
slopes are otherwise being modified, embankment (fill) slopes should be 4:1 or flatter.”
HDM Index 309.1(2) - Clear Recovery Zone (CRZ) states: “For embankment slopes, a
clear recovery zone of 4:1 or flatter should apply on all highways with distances
referenced in Subsection (2)(a), except if guardrail or barrier is provided”

Reason for Not Using Design Standard:
The nonstandard features are proposed due to geometric constraints and cost that would be
considered excessive resulting from required right-of-way acquisition and environmental
impacts to sensitive areas.
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The purpose for 2:1 side slopes is to minimize right-of-way acquisition from parcels APN
006-311-067, APN 006-311-076, and APN 006-311-066. Parcels 006-311-067 and 006311- 076 are within the Agriculture Land Use category within the city of Arroyo Grande
and contain areas of Prime Farmland. By constructing a 2:1 side slope rather than a 4:1 side
slope, the right-of-way acquisition at Parcel 006-311-067 is reduced from 27,496 SF to
20,136 SF. Parcel 006-311-066 is adjacent to Parcel 006-311-076 and Grand Avenue. By
constructing a 2:1 side slope at Grand Avenue at the eastbound approach to the Grand
Avenue / Southbound Grand Avenue Ramps with US 101 intersection in combination with
the 2:1 side slope at the southbound Grand Avenue On-ramp, the right-of-way acquisition
from Parcel 006-311-076 is reduced from 11,508 SF to 5,178 SF and the acquisition at
parcel APN 006-311-066 is reduced from 9,041 SF to 106 SF.
The right-of-way acquisition for Parcels 006-311-067, 006-311-076 and 006-311-066, and
assuming a 4:1 fill slope, totals approximately $840,000. The right-of-way acquisition for
Parcels 006-311-067, 006-311-076 and 006-311-066 and assuming a 2:1 fill slope, totals
approximately $380,000. The approximate right-of-way cost savings achieved by
construction of a 2:1 slope is $460,000.
A 2:1 side slope is not considered recoverable or traversable as defined in HDM Index
304.1. To mitigate the 2:1 side slopes, Midwest Guardrail will be placed along the edge of
shoulder of the on-ramp to prevent errant vehicles from encroaching onto the 2:1 slope.
Approximately 5,000 CY less embankment fill would be required by constructing a 2:1
slope instead of a 4:1 slope.

Added Cost to Make Standard:
Right-of-Way
Roadway Construction
Total Cost

=
=
=

$500,000
$100,000
$600,000

7. Design Feature Number B7
Nonstandard Feature:
The project proposes to create the nonstandard superelevation rate of change exceeding
6% per 100 feet.
US 101 Freeway
Ramp

Radius of
Horizontal
Curve

Location 1: NB
Rodeo Drive
Off-ramp

150 feet

Proposed
Emax

Proposed
Superelevation
Rate of Change

Feature
being
maintained,
introduced,
or improved

11.6%

7.1% per 100
feet

Introduced

The geometric layout of the Rodeo Drive Off-ramp is provided in Attachment I. The profile
and superelevation diagram is provided in Attachment K.

Design Standard for Which Documentation Is Required:
HDM Index 202.5(3) states that, "In such situations the highest possible superelevation
rate(s) and transition length should be used, but the rate of cross slope should not exceed
6 percent per 100 feet."
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Reason for Not Using Design Standard:
The nonstandard superelevation rate of change is proposed due to geometric constraints and
cost that would be considered excessive resulting from required right-of-way acquisition.
Location 1: Rodeo Drive Off-Ramp - A 7.1% superelevation rate of change will be used
at the 150 foot horizontal curve on the NB Rodeo Drive off-ramp so that a standard Emax of
11.6% can be achieved and so that two-thirds of the superelevation runoff occurs on the
tangent approaching the 150-foot horizontal curve and one-third of the superelevation
runoff occurs within the 150-foot horizontal curve, meeting the requirements of HDM Index
202.5(2) Runoff on the high-speed portion of the ramp. Providing superelevation rate of
change of 6% per 100 feet or less while achieving Emax=11.6% and standard superelevation
transitions and runoff on the Rodeo Drive off-ramp would require a 100-foot tangent at the
end of the ramp. This would allow the maximum superelevation rate of 11.6% to be shifted
toward the midpoint of the 150-foot horizontal curve allowing the length required for the
standard superelevation transitions. There is a limited area to the north that can be used for
the relocation of the West Branch Street/Rodeo Drive intersection that will not incur
impacts to adjacent facilities (St. Patrick’s School west of the intersection and the South
County Government Center buildings, internal roadways, and parking lots east of the
intersection) while maintaining a profile grade on Rodeo Drive that would meet City
roadway design standards. The intersection is planned to be relocated northward to the
maximum extent without incurring additional impacts to the South County Government
Center and the right-of-way to school property in an effort to provide a feasible geometrics
on the Rodeo Drive ramps, including standard superelevation rate of change. Due to the
distance the intersection is planned to be relocated to the north, a 21-foot cut is planned that
will be supported by a retaining wall adjacent to the intersection as well as adjacent to and
located below the St. Patrick’s School athletic track and field.
Providing the 100-foot tangent required for standard superelevation rate of change and
transitions would cause a complete reconstruction of Rodeo Drive on a lower profile in
order to maintain a grade that would meet City standards. This would require Rodeo Drive
to be cut into the hill approximately 20 feet with a total length of roadway reconstruction of
approximately 1,000 linear feet. Approximately 13 feet of soil would be removed from the
top of the hill to construct a crest vertical curve that would conform to the section of Rodeo
Drive that drops downward to the east on the opposite side. Retaining walls measuring
approximately 13 feet in height and/or right-of-way acquisition would be required, and
utilities would need to be relocated into the lowered roadway section. Existing driveway
access to the lowered portion of Rodeo Drive would need to be reconstructed at the South
County Government Center and St. Patrick’s School. The South County Government Center
site would require reconstruction/reconfiguration. Additional costs would be required in
order to be able to perform additional earthwork; construct higher, longer retaining walls;
construct new roadway pavement; and construct traffic signal improvements to support the
St. Patrick’s School. To meet standards would require right-of-way take from the school
which would require removal of the athletic field.
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Added Cost to Make Standard:
Rodeo Drive northbound Off-Ramp, West Branch Street, Brisco Road
Roadway Construction
Right-of-Way (Reconfiguration of South
County Government Center and take for St.
Patrick’ School)
Total Cost

=
=

$2,500,000
$2,000,000

=

$4,500,000

=
=
=
=

$6,000,000
$1,000,000
$500,000
$7,500,000

Rodeo Drive
Roadway Construction
Utility Relocation Cost
Right-of-Way
Total Cost

8. Design Feature Number B8
Nonstandard Feature:
The project proposes to maintain the nonstandard 11-feet wide lane widths. It also proposes
to create the 4.2 feet wide sidewalk widths and 0 feet wide shoulder widths at the Brisco
Road Undercrossing. The outside lanes would be 12 feet wide, which is an improvement
to the existing 11-foot-wide lanes. A plan view of the Brisco Road Undercrossing is
provided in Attachment N. A typical section of the Brisco Road Undercrossing is shown
in Attachment F.

Design Standard for Which Documentation Is Required:
HDM Index 308.1 states that “Where a local facility, not on the NHS, crosses over or
under a freeway or expressway but has no connection to the State facility, the
minimum design standard for the cross section of the local facility within the State’s
right-of-way shall be the local agency adopted standard”.
Reason for not Using Design Standard:
The nonstandard cross section of the local facility are proposed due to geometric constraints
and structure costs that would be considered excessive.
Brisco Road Undercrossing
The available cross-sectional width on the Brisco Road Undercrossing is limited by the
length of the structure. As-built drawings show the overall width under the Undercrossing
is 40 feet, including a 6-foot sidewalk on the east side and a concrete barrier (Type 27D)
approximately 1 foot thick on the west side. This Project proposes to reduce the width of
the sidewalk to 4.2 feet in order to increase lane width, leaving 35 feet of width available
between the curb and concrete barrier. This would allow for two 12-foot outside lanes and
one 11-foot inside lane, with no shoulders. The 4.2-foot sidewalk width dimension is
measured from the back of sidewalk to the face of the curb. The curb and sidewalk would
be formed and poured monolithic. As a result, there would not be a joint between the curb
and sidewalk and the resulting width would meet ADA requirements. A shared lane
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pavement marking and signage will be placed on Brisco Road for bicyclists navigating the
undercrossing area.
To standardize the Brisco Road Undercrossing, a City of Arroyo Grande collector street
cross section would need to be constructed per the City of Arroyo Grande Engineering
Standard Plan for Street Design Sections, which requires two 6-foot sidewalks, two 6-inch
curbs, three 12-foot travel lanes, and two 5-foot bike lanes, resulting in a total width of 59
feet. The structure would need to be lengthened by 19 feet. On the southbound side of
US 101, an auxiliary lane between the southbound Oak Park Boulevard on-ramp and the
southbound Halcyon Road off-ramp would benefit the freeway users. It is assumed that,
while the Brisco Road Undercrossing is being modified, an additional 12 feet of structure
width would be added to accommodate a future southbound auxiliary lane.
The undercrossing would need to be 104 feet long and 40 feet wide. Therefore, the total
area of structure widening would be 1,976 square feet. Traffic handling and staged
construction would be required since live traffic would continue on US 101 during
construction. A detour could be required for Brisco Road during construction.

Added Cost to Make Standard:
Brisco Road Undercrossing
Brisco Road Undercrossing Structure
Roadway Construction
Total Cost
3.

$10,000,000
$ 1,000,000
$11,000,000

TRAFFIC DATA
The forecast Annual Average Daily Traffic bi-directional volumes in the year 2035 are
83,900 vehicles for the mainline segment just north of the Brisco Road-Halcyon Road
interchange. According to 2008 Caltrans traffic volumes data (available from the Caltrans
website), US 101 mainline carries an Annual Average Daily Traffic (AADT) of
approximately 52,000 vehicles just south of the study interchange at Brisco Road-Halcyon
Road and 55,000 vehicles just north of the study interchange at Brisco Road-Halcyon Road.

Intersection Operations
Table 1 presents existing study intersection traffic operations under current intersection
geometrics and control, with no improvements.
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Table 1. Existing Intersection Traffic Operations
Intersection:

Control
Type

West Branch St/Camino Mercado/US 101 NB Ramps
Brisco Road/El Camino Real
Brisco Road/US 101 NB Ramps
Brisco Road/West Branch St
Halcyon Road/El Camino Real/US 101 SB Ramps
Grand Avenue/US 101 SB Ramps
Grand Avenue/US 101 NB Ramps
Rodeo Drive/West Branch St
Grand Avenue/West Branch St

Signal
Signal
Signal
Signal
Signal
Signal
Signal
TWSC
TWSC

AM Peak Hour
Delay
LOS
(Sec/Veh)
29.5
C
18.9
B
21.4
C
18.5
B
39.5
D
21.1
C
13.3
B
10.0
A
22.4
C

PM Peak Hour
Delay
LOS
(Sec/Veh)
26.6
C
35.1
D
28.1
C
17.0
B
29.7
C
31.3
C
16.4
B
11.0
B
57.8
E

Notes:
1. “Average” control delays (in seconds/vehicle) are indicated for signal-controlled intersections. “Worse-Case” control delays (in
seconds/vehicle) are indicated for Two-Way-Stop-Control (TWSC) intersections.

The Grand Avenue/West Branch Street Intersection is currently operating at LOS “E” in
the PM peak hour with stop control. The Brisco Road/El Camino Real signalized
intersection is currently operating at LOS “D” in PM peak hour, and the remaining study
intersections currently operate at LOS “C” or better in both peak hours.
Year 2035 “No-Build” intersection traffic operations, assuming existing facilities under
Year 2035 traffic volumes, are shown in Table 2.
Table 2. Year 2035 “No-Build” Intersection Traffic Operations
AM Peak Hour
#
4
5
6
7
8
9
10
11
13

Control
Type

Intersection:
West Branch St/Camino Mercado/NB US 101 Ramps
Brisco Road/El Camino Real
Brisco Road/NB US 101 Ramps
Brisco Road/West Branch St
Halcyon Rd/El Camino Real/SB US 101 Ramps
Grand Avenue/SB US 101 Ramps
Grand Avenue/NB US 101 Ramps
Rodeo Drive/West Branch St
Grand Avenue/West Branch St

Signal
Signal
Signal
Signal
Signal
Signal
Signal
TWSC
TWSC

Delay
(Sec/Veh)

LOS

32.4
39.0
24.7
16.8
46.1
28.5
21.7
11.3
257.3

C
D
C
B
D
C
C
B
F

PM Peak Hour
Delay
LOS
(Sec/Veh)
38.4
D
130.0
F
37.1
D
27.1
C
42.7
D
71.1
E
17.4
B
13.2
B
OVFL
F

Notes:
1. “Average” control delays (in seconds/vehicle) are indicated for signal-controlled intersections. “Worse-Case” control delays (in
seconds/vehicle) are indicated for Two-Way-Stop-Control (TWSC) intersections.
3. OVFL indicates delays greater than 999.9 seconds/vehicle

The Brisco Road/El Camino Real, Grand Avenue/US 101 Southbound Ramps, and Grand
Avenue/West Branch Street intersections are projected to operate LOS “E” or worse in at
least one peak hour in Year 2035 under “No-Build” conditions. The remaining study
intersections are projected to operate at LOS “C” or better in 2035.
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Intersection Queues
Table 3 presents existing study intersection traffic operations under current intersection
geometrics and control, with no improvements, in both current year and design year.
Table 3. Existing and Year 2035 “No-Build” Maximum Queues
Intersection

Direction

Camino
Mercado/NB
US 101 Ramps
Brisco Road/
El Camino Real
Brisco Road/
NB US 101
Ramps
Brisco Road/
West Branch St.
Grand
Avenue/SB
US 101 Ramps
Grand
Avenue/NB
US 101 Ramps
Grand Avenue/
West Branch St.

Eastbound
Westbound
Northbound
Southbound
Eastbound
Westbound
Northbound
Southbound
Westbound
Northbound
Southbound
Eastbound
Westbound
Northbound
Eastbound
Northbound
Southbound
Westbound
Northbound
Southbound
Eastbound
Northbound
Southbound

“No-Build” Available
Storage (ft)
Left
Thru
Right
67
1,200
850
100
150
190

190

125
35
170
175
525
150

85

1,700
1,200
250
630
3,180
570
2,000
190
720
190
35
830
600

300
150

49(39)
72(212)
170(228)
13(21)
23(58)
22(92)

220
194(241)
830
35
650

2,000
600
200
600
450
750
200
200

Existing
Peak Hr Max Queue (ft)
Left
Thru
Right

94(92)
137(147)
45(281)
19(56)
165(204)
55(108)

6(16)

48(170)
150(272)
33(22)
43(44)
152(207)
38(88)
269(323)
179(192)
143(101)
9(102)
159(202)
65(92)
45(95)

100(40)
25(26)

95(157)
90(303)
180(284)
27(82)
31(161)
26(95)

-(-)
307(269)
0(66)
18(7)
-(-)

124(350)
229(339)
55(25)
8(5)
148(288)
25(91)
-(-)
-(-)

No-Build Year 2035 Peak Hr
Max Queue (ft)
Left
Thru
Right

152(172)
108(554)
146(423)
33(84)
351(314)
91(59)

11(60)

69(234)
201(290)
44(43)
62(64)
146(379)
24(42)
451(535)
467(398)
190(116)
123(197)
307(712)
79(162)
76(185)

4(13)
27(31)
0(0)

0(165)
4(32)
0(0)

362(565)
438(511)
34(35)
62(5)
400(460)
192(OVLF)
-(-)
-(-)

Notes:
1. Maximum Queues are 95th Percentile Queues.
2. xxx(yyy) = Maximum AM Peak hour (PM Peak Hour) Queues. Values in bold font exceed available storage.
3. Brisco Road and Grand Ave. are regarded as N-S streets, El Camino Real, West Branch Street and US 101 On/Off Ramps are regarded as E-W.
4. - = Queues are considered to be negligible, OVFL = Queues much greater than available storage.

Queues that exceed available storage are currently seen at the Brisco Road/El Camino Real,
Brisco Road/Northbound Ramps and Brisco Road/West Branch Street intersections. The
close spacing of these intersections and the confined width on Brisco Road under the
freeway undercrossing structure render it impractical to provide additional storage. The
queue backup from one intersection interferes or blocks operations at the adjacent
intersections, so the acceptable Levels of Service shown in Table 1 for these intersections
are not achieved in practice.
Queues that exceed available storage are also currently seen on the southbound off-ramp to
Grand Avenue and on Grand Avenue southwest bound at the northbound ramps intersection
in the evening peak hour.
By 2035 all of the existing queue overflows are forecast to be exacerbated, and queues to
exceed available storage at a few additional locations, including a significant queue
overflow on West Branch Street at its intersection with Grand Avenue in the evening peak
hour.
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Freeway Mainline Operations
Table 4 summarizes existing conditions’ freeway mainline operations with the existing
four-lane freeway mainline cross-section.
Table 4. Existing Freeway Mainline (4 Lanes) Traffic Operations
US 101 Mainline Segment

Direction

Just South of East Grand Avenue I/C
Between Grand Ave I/C and Brisco Rd - Halcyon
Rd I/C
Between Brisco Rd - Halcyon Rd I/C and Oak Park
Blvd. I/C
Just North of Oak Park Blvd I/C

Southbound
Northbound
Southbound
Northbound
Southbound
Northbound
Southbound
Northbound

AM Peak Hour
Density
LOS
(pc/mi/ln)
14.4
B
22.5
C
13.3
B
22.8
C
14.3
B
25.5
C
15.2
B
24.3
C

PM Peak Hour
Density
LOS
(pc/mi/ln)
25.8
C
12.6
B
24.7
C
14.4
B
26.8
D
15.6
B
33.5
D
17.3
B

Notes: pc/mi/ln = passenger cars per mile per lane

All US 101 mainline directional segments currently operate at LOS “D” or better during the
AM and PM peak hour periods.
Table 5 summarizes forecast Year 2035 freeway mainline operations with the existing fourlane freeway cross-section, as well as the planned future six-lane freeway.
Table 5. Year 2035 “No-Build” Freeway Mainline Traffic Operations
US 101 Mainline
Segment

Direction

AM Peak Hour
4-Lane Mainline
6-Lane Mainline
Density
Density
LOS
LOS
(pc/mi/ln)
(pc/mi/ln)
21.2
C
13.8
B

PM Peak Hour
4-Lane Mainline
6-Lane Mainline
Density
Density
LOS
LOS
(pc/mi/ln)
(pc/mi/ln)
Ovrfl
F
24.9
C

Just South of Grand
Ave I/C

Southbound
Northbound

35.7

E

21.6

C

19.3

C

12.6

B

B/w Grand Ave I/C
and Brisco –
Halcyon Rd I/C
B/w Brisco –
Halcyon Rd. and
Oak Park Blvd I/C

Southbound

19.7

C

12.8

B

Ovrfl

F

24.2

C

Northbound

38.5

E

22.5

C

22.0

C

14.3

B

Southbound

21.1

C

13.7

B

Ovrfl

F

25.7

C

Northbound

Ovrfl

F

24.4

C

23.0

C

15.0

B

Just North of Oak
Park Blvd. I/C

Southbound

23.1

C

15.1

B

Ovrfl

F

32.8

D

Northbound

42.8

E

23.6

C

23.3

C

15.2

B

Notes: pc/mi/ln = passenger cars per mile per lane B/w = between Ovrfl = Density Overflow conditions (density > 45 pc/mi/ln)

All US 101 mainline directional segments are projected to operate at LOS “E” or worse
conditions in peak hour periods in Year 2035 with the existing four-lane freeway mainline
cross-section. The US 101 northbound mainline segments are generally projected to
operate at LOS “E” or worse conditions in morning peak hour periods, and the US 101
southbound mainline segments are projected to operate at LOS “F” conditions under
evening peak hour periods in 2035, with the existing four-lane mainline cross-section. All
US 101 mainline directional segments are projected to operate at LOS “D” or better
conditions in year 2035 with the planned future six-lane freeway mainline cross-section.
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Freeway Ramp Junction Operations
Table 6 summarizes existing freeway mainline-ramp junction operations with the existing
four-lane freeway mainline cross-section and single-lane ramp entrance/exits.
Table 6. Existing (2010) Ramp Junction Traffic Operations
Junction
Type

US 101 Mainline-Ramp Junction

LOS

LO
S

16.0

B

27.1

C

Diverge

26.3

C

15.7

B

Merge

26.1

C

17.8

B

Diverge

16.4

B

28.8

D

Merge

11.6

B

22.7

C

Diverge

26.7

C

17.6

B

US 101 NB On-Ramp from East Grand Avenue
US 101 SB Off-Ramp to East Grand Avenue

US 101 SB On-Ramp from Halcyon Road
US 101 NB Off-Ramp to Brisco Road

Merge

PM Peak Hour
Density
(pc/mi/ln)

US 101 SB On-Ramp from East Grand Avenue
US 101 NB Off-Ramp to East Grand Avenue

AM Peak Hour
Density
(pc/mi/ln)

US 101 NB On-Ramp from Brisco Road

Merge

28.0

D

18.5

C

US 101 SB Off-Ramp to Halcyon Road

Diverge

17.5

B

30.9

D

US 101 NB Off-Ramp to Camino Mercado

Diverge

30.9

D

19.4

B

Merge

26.2

C

17.6

C

US 101 NB On-Ramp from Camino Mercado
Notes: pc/mi/ln = passenger cars per mile per lane

All study ramp junctions are currently operating at LOS “D” or better conditions during
both AM and PM peak hour periods.
Table 7 summarizes forecast Year 2035 ramp junction operations without the improvements
identified for either project build alternative, with either the existing four-lane freeway
cross-section or the planned future six-lane freeway cross-section.
Table 7. Year 2035 “No-Build” Ramp Junctions Traffic Operations
AM Peak Hour
US 101 MainlineRamp Junction

Junction
Type

PM Peak Hour

4-Lane Mainline

6-Lane Mainline

4-Lane Mainline

6-Lane Mainline

Density
(pc/mi/ln)

LOS

Density
(pc/mi/ln)

LOS

Density
(pc/mi/ln)

LOS

Density
(pc/mi/ln)

LOS

US 101/East Grand Avenue I/C
US 101 SB On-Ramp

Merge

22.6

C

15.7

B

39.3

E

26.1

C

US 101 NB Off-Ramp

Diverge

37.9

E

26.4

C

23.0

C

17.4

B

US 101 NB On-Ramp

Merge

36.2

E

26.4

C

23.9

C

17.5

B

US 101 SB Off-Ramp

Diverge

17.2

B

11.1

B

36.9

E

22.5

C

US 101/Brisco Rd – Halcyon Rd I/C
US 101 SB On-Ramp

Merge

17.4

B

11.2

B

34.8

D

24.1

C

US 101 NB Off-Ramp

Diverge

39.4

E

33.0

D

25.8

C

23.7

C

US 101 NB On-Ramp

Merge

39.8

E

33.0

D

25.7

C

18.7

B

US 101 SB Off-Ramp

Diverge

24.8

C

18.7

B

44.6

F

30.1

D
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AM Peak Hour
US 101 MainlineRamp Junction

Junction
Type

PM Peak Hour

4-Lane Mainline

6-Lane Mainline

4-Lane Mainline

6-Lane Mainline

Density
(pc/mi/ln)

Density
(pc/mi/ln)

Density
(pc/mi/ln)

LOS

Density
(pc/mi/ln)

LOS

LOS

LOS

US 101 Northbound Ramps to/from West Branch Street/Camino Mercado
US 101 NB Off-Ramp

Diverge

43.1

E

40.5

E

27.4

C

20.2

C

US 101 NB On-Ramp

Merge

37.3

E

23.4

C

25.1

C

17.0

B

Notes: pc/mi/ln = passenger cars per mile per lane

The US 101 southbound on-ramp from Halcyon Road is projected to operate at LOS “D”
or better conditions in Year 2035 with the existing four-lane mainline cross-section. The
remaining study ramp junctions are projected to operate at LOS “E” or worse conditions in
one or both peak hours in Year 2035, with the existing four-lane freeway mainline
cross-section. In general, all of the US 101 northbound ramp junctions are projected to
operate at LOS “E” or worse conditions in the AM peak hour period in 2035, and all of the
US 101 southbound ramp junctions are projected to operate at LOS “E” or worse conditions
in the PM peak hour period in 2035.
With the planned future six-lane mainline section, all ramp junctions are projected to
operate at LOS “D” or better conditions in peak hours in 2035, with the exception of the
US 101 northbound off-ramps to Brisco Road and Camino Mercado, which are projected to
operate at LOS “E” in AM peak hours, and the US 101 southbound off-ramp to Grand
Avenue, which is projected to continue to operate at LOS “E” in PM peak hours.

Freeway Weaving Operations
The results of the existing freeway weaving segment analysis (using the Leisch
methodology outlined in the Highway Design Manual) are summarized in Table 8. An
existing auxiliary lane connects the southbound on-ramp from Halcyon Road with the offramp to Grand Avenue.
Table 8. Existing (2010) US 101 Mainline Weaving Segments Traffic Operations
Weaving
Distance

US 101 Mainline Weaving Segment

Vw (pcph)
AM

PM

LOS
AM

PM

Grand Ave NB On-Ramp and Brisco Rd NB Off-Ramp

1,580 ft

582

607

A

A

Brisco Rd NB On-Ramp and Camino Mercado NB Off-Ramp

1,140 ft

705

569

D

B

El Camino Real SB On-Ramp and Halcyon Rd SB Off-Ramp

6,120 ft

538

758

ORW

ORW

Halcyon Rd SB On-Ramp and Grand Ave SB Off-Ramp

1,050 ft

347

741

A

B

Note: Vw = Weaving Volume; pcph = Passenger Cars Per Hour, ORW = Out of Realm of Weaving
LOS is the composite (overall weaving section) level of service

The study mainline weaving segments on US 101 are currently operating at LOS “D” or
better conditions during peak hour periods.
The results of the “No-Build” weaving segment analysis for year 2035 are shown in Table
9.
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Table 9. Year 2035 “No-Build” US 101 Mainline Weaving Segment Operations
US 101 Mainline Weaving Segment
Grand Ave NB On-Ramp and Brisco Rd NB Off-Ramp
Brisco Rd NB On-Ramp and Camino Mercado NB Off-Ramp
El Camino Real SB On-Ramp and Halcyon Rd SB Off-Ramp
Halcyon Rd SB On-Ramp and Grand Ave SB Off-Ramp

Weaving
Distance
1,580 ft
1,140 ft
6,120 ft
1,050 ft

Vw (pcph)
AM
PM
923
944
872
723
760
1,069
558
974

LOS
AM
PM
E
C
F
D
ORW
ORW
B
D

Note: Vw = Weaving Volume, pcph = Passenger Cars Per Hour, ORW = Out of Realm of Weaving
LOS is the composite (overall weaving section) level of service

All study weave segments are projected to operate at LOS “D” or better in peak hours in
year 2035 under “No-Build” conditions, except the northbound weave segments would
operate at LOS “E” or worse in morning peak hours.

Intersection Operations
As shown in Table 10, all intersections would operate at LOS “D” or better in peak hours
through year 2035, except the intersection of West Branch Street with Grand Avenue, which
would break down, leading to extensive queuing on West Branch Street. Forecast traffic
volumes are shown in the Project Traffic Report.
Table 10. Year 2035 Preferred Alternative Intersection LOS
Contr
ol
Type

Intersection

AM Peak
Hour
Delay
(Sec/V LOS
eh)

PM Peak Hour
Delay
(Sec/Veh)

LOS

Camino Mercado/NB US 101 Ramps/West Branch St.

Signal

29.7

C

42.0

D

Brisco Road/El Camino Real

Signal

20.6

C

48.0

D

Brisco Road/West Branch Street

Signal

14.8

B

15.9

B

Halcyon Road/SB US 101 Ramps/El Camino Real

Signal

38.7

D

34.5

C

Grand Avenue/SB US 101 Ramps

Signal

10.6

B

22.7

C

Grand Avenue/NB US 101 Ramps

Signal

16.5

B

12.3

B

Grace Ln (Rodeo Dr)/NB US 101 Ramps/West Branch
St.

RAB3

See
Below

N/A

See
Below

N/A

Old Ranch Road/West Branch Street

TWSC

10.4

B

11.4

B

Grand Avenue/West Branch Street

TWSC

57.3

F

OVFL

F

Notes:
1. “Average” control delays (in seconds/vehicle) are indicated for signal-controlled intersections. “Worse-Case” control delays
(in seconds/vehicle) are indicated for Two-Way-Stop-Control (TWSC) intersections.
2. OVFL indicates delays greater than 999.9 seconds/vehicle
3. Roundabout alternative may be considered variant of this alternative and is discussed in subsequent section of this

report
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Intersection Queues
Table 11 presents forecast peak hour maximum queues in peak hours in design year 2035.
Table 11. Preferred Alternative Forecast Year 2035 Peak Hour Maximum Queues
Intersection

Direction
Eastbound
Westbound

Camino Mercado/NB US 101 Ramps
(West Branch St regarded as N-S)

Northbound
Southbound
Eastbound

Brisco Road/El Camino Real

Westbound
Northbound
Southbound

“Alternative 4C”
Available Storage (ft)
Left

Thru

Left

Thru

100

1,700

88 (111)

1,200

1,200

77 (285)

67 (245)
168
(431)

850

250

100

630

150

3,180

190

570

150

2,000

33 (73)

290

290

165
(481)

Eastbound
Brisco Road/West Branch St.

Westbound
Northbound
Eastbound

Grand Avenue/SB US 101 Ramps

125

Northbound

180
(360)
28 (75)
45 (122)
300

36 (74)

600
75

125

650

144
(200)
150
(137)
142
(379)

2,000
200

600

525
350

Southbound

200
600
450

53 (135)
348
(330)
144
(103)

Right

44 (52)
64 (83)
209
(379)
79 (78)
369
(468)

94 (70)

49 (239)
108
(217)

830

290

Northbound
Southbound
Westbound

Grand Avenue/NB US 101 Ramps

830

Right

“Alternative 4C” Year 2035
Peak Hr Max Queue (ft)

- (182)

90 (114)
- (-)
50 (45)
242
(479)
49 (123)
34 (37)
68 (110)
251 (33)

Notes:
1. Maximum Queues are 95th Percentile Queues.
2. xxx(yyy) = Maximum AM Peak hour (PM Peak Hour) Queues. Values in bold font exceed available storage.
3. Brisco Road and Grand Avenue are regarded as N-S streets, El Camino Real, West Branch Street and US 101 On/Off Ramps
are regarded as E-W.
4. - = Queues are considered to be negligible, OVFL = Queues much greater than available storage.

Queues that exceed available storage are forecast in at least one peak hour at the following
locations:
•
•
•
•
•

In the left-turn lane on the NB off-ramp to Camino Mercado.
In the left-turn lane on Brisco Road under US 101, approaching El Camino Real.
In the left-turn lane on WB West Branch Street to SB Brisco Road.
In the left-turn lane on the SB off-ramp to Grand Avenue.
On EB West Branch Street approaching Grand Avenue.

Freeway Mainline Operations
Table 14 summarizes the forecast traffic operations in the freeway mainline lanes in design
year 2035 for the Preferred Alternative.
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Table 12. Year 2035 Preferred Alternative Conditions: Freeway Mainline Traffic Operations
US 101 Mainline
Segment
Just South of
Grand Ave
Between Grand
Ave & Brisco –
Halcyon Rd
Between Brisco –
Halcyon Rd & Oak
Park Blvd
Just North of Oak
Park Blvd
Notes:

Direction
Southbound

AM Peak Hour
4-Lane Mainline
6-Lane Mainline
Density
Density
LOS
LOS
(pc/mi/ln)
(pc/mi/ln)
21.2
C
13.8
B

PM Peak Hour
4-Lane Mainline
6-Lane Mainline
Density
Density
LOS
LOS
(pc/mi/ln)
(pc/mi/ln)
Ovrfl
F
24.9
C

Northbound

35.7

E

21.6

C

19.3

C

12.6

B

Southbound

19.7

C

12.8

B

Ovrfl

F

24.2

C

Northbound

38.5

E

22.5

C

22.0

C

14.3

B

Southbound

21.1

C

13.7

B

Ovrfl

F

25.7

C

Northbound

Ovrfl

F

24.4

C

23.0

C

15.0

B

Southbound

23.1

C

15.1

B

Ovrfl

F

32.8

D

Northbound

42.8

E

23.6

C

23.3

C

15.2

B

pc/mi/ln = passenger cars per mile per lane

Ovrfl = Density Overflow conditions (density > 45 pc/mi/ln)

All study US 101 mainline directional segments are projected to operate at LOS “E” or
worse in peak hours in 2035 with the existing four-lane mainline cross-section. With the
planned future six-lane mainline cross-section, LOS “D” or better operations are projected
in peak hours in Year 2035. The ultimate six-lane facility is identified in the Caltrans’
District 5 Transportation Concept Report (TCR, 2014) for US 101 Segment 4 extending
northwest from the State Route 166 East Interchange to the South Higuera Street
Interchange the transportation concept is an ultimate six-lane freeway. For that segment of
US 101, which contains the project area, it recommends “operational improvements such
as auxiliary lanes and interchange modifications.” This project is consistent with the TCR
and will construct all features at their ultimate location to accommodate a full standard sixlane facility. The ultimate six-lane US 101 mainline project does not meet the purpose and
need of this project and would be constructed at a later date.
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Freeway Ramp Junction Operations
Table 13 summarizes Year 2035 freeway-ramp junction operations for the Preferred
Alternative.
Table 13. Year 2035 Preferred Alternative Ramp Junction Traffic Operations
US 101 MainlineRamp Junction

Junction
Type

AM Peak Hour
4-Lane Mainline
6-Lane Mainline
Density
Density
LOS
LOS
(pc/mi/ln)
(pc/mi/ln)

PM Peak Hour
4-Lane Mainline
6-Lane Mainline
Density
Density
LOS
LOS
(pc/mi/ln)
(pc/mi/ln)

US 101/East Grand Avenue I/C
US 101 SB OnRamp

Merge

22.6

C

15.7

B

39.3

E

26.1

C

US 101 NB OffRamp

Diverge

37.9

E

26.4

C

23.0

C

17.4

B

US 101 NB OnRamp

Merge

32.9

D

21.7

C

20.6

C

14.4

B

US 101 SB OffRamp

Diverge

17.2

B

11.1

B

36.9

E

22.5

C

US 101/Brisco - Halcyon Rd I/C
US 101 SB OnRamp

Merge

17.4

B

11.2

B

34.8

D

24.1

C

US 101 NB OffRamp

Diverge

32.9

D

26.5

C

19.3

B

17.2

B

US 101 NB OnRamp

Merge

32.6

D

20.7

C

18.5

B

11.5

B

US 101 SB OffRamp

Diverge

24.8

C

18.7

B

44.6

F

30.1

D

US 101 Northbound Ramps to/from Camino Mercado/West Branch Street
US 101 NB OffRamp

Diverge

31.4

D

28.8

D

20.4

C

13.2

B

US 101 NB OnRamp

Merge

34.4

D

20.9

C

22.1

C

14.3

B

Notes: pc/mi/ln = passenger cars per mile per lane

All ramp junctions at the Brisco-Halcyon interchange are projected to operate at LOS “D”
or better in 2035 with the existing four-lane freeway cross-section except at the southbound
off-ramp to Halcyon Road. The northbound on-ramp from Grand Avenue and both ramps
at Camino Mercado are projected to operate at LOS “D” or better in 2035 with the existing
four-lane freeway cross-section. The remaining study ramp junctions are projected to
operate at LOS “E” or worse conditions in peak hour periods in 2035 with the existing fourlane freeway mainline cross-section. With the planned future six-lane mainline section, all
ramp junctions are projected to operate at peak hour LOS “D” or better in 2035.

Freeway Weaving Operations
The results of the weaving segment analysis (using the Leisch methodology outlined in the
Highway Design Manual) for the Preferred Alternative are shown in Table 14.
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Table 14. Year 2035 Preferred Alternative US 101 Weaving Segment Operations
Vw (pcph)
AM
PM
923
944
872
723
760
1,069
558
974

Weaving
Distance
940 ft
1,660 ft
6,120 ft
1,050 ft

US 101 Mainline Weaving Segment
Grand Ave NB On-Ramp & Rodeo Dr NB Off-Ramp*
Rodeo Dr NB On-Ramp & Camino Mercado NB Off-Ramp*
El Camino Real SB On-Ramp & Halcyon Rd SB Off-Ramp
Halcyon Rd SB On-Ramp & Grand Ave SB Off-Ramp*

LOS
AM
C
C
ORW
B

PM
B
A
ORW
D

Note: Vw = Weaving Volume pcph = Passenger Cars Per Hour, ORW = Out of Realm of Weaving
LOS is the composite (overall weaving section) level of service
* with two through lanes on mainline plus one auxiliary lane.

All study weaving segments on US 101 are projected to operate at peak hour LOS “D” or
better conditions in 2035.

Year 2035 Roundabout Operations Analysis
Intersection Operations
The proposed roundabout was analyzed under year 2035 AM and PM peak hour conditions
using the Signalized and Unsignalized Intersection Design and Research Aid (SIDRA)
Standard method. The Alternative 4C Roundabout Operations Analysis was submitted to
Caltrans in May 2014. The following results summarize 2035 roundabout operations. Table
15 presents the resulting intersection LOS.
Table 15. Year 2035 Intersection Level of Service
Intersection
Branch St/Rodeo Dr/
US 101 NB Ramps

Control Type
Roundabout

v/c*

AM Peak Hour
Delay*
(sec/veh)

0.72

10.1

LOS*

v/c*

B

0.62

PM Peak Hour
Delay*
(sec/veh)

LOS*

11.5

B

*Worst case approach Volume/Capacity ratio (v/c), delay, and LOS are reported using Sidra Intersection 6, Sidra Standard Method.

As shown in Table 15, the Branch Street/Rodeo Drive/US 101 NB Ramps roundabout
intersection is projected to operate at worst case approach LOS “B” under year 2035 AM
and PM peak hour conditions.

Queuing
Table 16 summarizes the projected queue lengths of each approach under Year 2035 AM
and PM peak hour conditions.
Table 16. Year 2035 Queue Lengths
Intersection:
Branch St/Rodeo Dr/
US 101 NB Ramps

Unit

EBT

95th Percentile Queue
Length (ft.)
Available storage (ft.)

AM Peak Hour (PM Peak Hour)
WBT
NBT

SBT

275 (200)

100 (150)

75 (75)

50 (50)

525

300

950

500

Notes: The reported 95% Queue Lengths are computed using Sidra Intersection 6.
The Eastbound & Westbound approaches are representative of Branch St. The Northbound approach is representative of US 101 NB OffRamp. The Southbound approach is representative of Rodeo Dr.

As shown in Table 16, year 2035 AM and PM peak hour queues are not projected to exceed
the available storage lengths.
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4.

COLLISION ANALYSIS
The US 101 freeway mainline collision rates are summarized below in Table 1.
Table 1. Collision Rates For US 101 Mainline Lanes (4/1/2012 to 03/31/2015)

Collision Rates per million vehicle miles
Location/Description
US 101 Mainline Segment from Fair Oaks I/C
thru Oak Park Blvd I/C - PM 12.8 to 14.6

Actual

Average

Fatal

F+I

Total

Fatal

F+I

Total

0.000

0.21

0.62

0.005

0.24

0.72

Number of Collisions/Significance
Location/Description
US 101 Mainline Segment from Fair Oaks I/C
thru Oak Park Blvd I/C - PM 12.8 to 14.6

Total

Fatal

Inj

F+I

MultiVeh

Wet

Dark

P K/I

68

0

23

23

48

5

21

0/37

Notes: PM = Post-Mile, F+I = Fatal+Injury, P K/I = Persons Killed/Injured

As shown in Table 1, there were zero actual “Fatal” collisions in the three-year study period.
The “Fatal + Injury” and “Total” collisions were below the statewide average rates for
similar facilities. The study segments of US 101 experienced a total number of 68 collisions
over the three-year study data period. Zero “Fatal” and 23 “Injury” collisions were reported.
This project would improve safety on US 101 by constructing a 940-foot auxiliary lane
between the northbound on-ramp from Grand Avenue and the northbound off-ramp to
Rodeo Drive and a 1,829-foot auxiliary lane between the northbound on-ramp from Rodeo
Drive to the northbound off-ramp to Camino Mercado. The addition of auxiliary lanes
would improve safety by improving weaving operations between the closely-spaced
interchanges.
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US 101 Ramps
The US 101 ramp collision rates are summarized below in Table 2.
Table 2. Collision Rates for US 101 Ramps within Study Area (4/1/2012 to 3/31/2015)
Collision Rates per million vehicle miles

Location/Description

PM

Actual

Average

SB Off-Ramp to Fair Oaks Ave

12.930

Fatal
0.000

F+I
0.00

Total
1.04

Fatal
0.003

F+I
0.35

Total
1.01

NB Off-Ramp to Grand Avenue
SB On-Ramp from Grand Ave

13.060
13.100

0.000
0.000

0.35
0.00

0.70
0.24

0.003
0.002

0.35
0.22

1.01
0.63

NB On-Ramp from Grand Ave
SB Off-Ramp to Grand Ave

13.314
13.320

0.000
0.000

0.00
0.29

0.47
0.86

0.002
0.003

0.22
0.35

0.63
1.01

SB On-Ramp from Brisco Rd
NB Off-Ramp to Brisco Rd
SB Off-Ramp to Brisco Rd

13.560
13.640
13.680

0.000
0.000
0.000

0.00
0.00
0.38

0.29
1.00
0.95

0.001
0.003
0.003

0.13
0.35
0.24

0.46
1.01
0.84

NB On-Ramp from Brisco Rd
NB Off-Ramp to Camino Mercado
NB On-Ramp from Camino
Mercado

13.920
14.181

0.000
0.000

0.00
0.31

0.45
1.23

0.002
0.003

0.22
0.24

0.63
0.84

14.304

0.000

0.00

0.70

0.001

0.13

0.46

Number of Collisions/Significance

PM

Total

Fatal

Inj

F+I

MultiVeh

Wet

SB Off-Ramp to Fair Oaks Ave

12.930

3

0

0

0

3

0

NB Off-Ramp to Grand Avenue
SB On-Ramp from Grand Ave

13.060
13.100

2
1

0
0

1
0

1
0

1
0

0
0

NB On-Ramp from Grand Ave
SB Off-Ramp to Grand Ave

13.314
13.320

3
3

0
0

0
1

0
1

2
2

0
1

SB On-Ramp from Brisco Rd
NB Off-Ramp to Brisco Rd
SB Off-Ramp to Brisco Rd

13.560
13.640
13.680

1
3
5

0
0
0

0
0
2

0
0
2

1
2
1

0
0
0

NB On-Ramp from Brisco Rd
NB Off-Ramp to Camino Mercado
NB On-Ramp from Camino
Mercado

13.920
14.181

2
4

0
0

0
1

0
1

1
0

0
0

14.304

2

0

0

0

1

0

Location/Description

Notes: PM = Post-Mile, F+I = Fatal+Injury, P K/I = Persons Killed/Injured
Actual rates that exceed the corresponding statewide average rates are indicated in bold.

As shown in Table 2, there were zero actual “Fatal” collisions on all study ramps during the threeyear study period. The US 101 southbound off-ramp to Fair Oaks Avenue and the northbound onramp from Camino Mercado had “Total” actual collision rates that exceeded their respective
statewide average rates during the three-year period between April 1, 2012 and March 31, 2015.
The US 101 southbound off-ramp to Brisco Road and the US 101 northbound off-ramp to Camino
Mercado had “Fatal + Injury” and “Total” actual collision rates that exceeded their respective
statewide averages during the three-year period between April 1, 2012 and March 31, 2015.
However, none of these four US 101 ramps had “Fatal + Injury” or “Total” collision rates that were
double the average rates (or higher) for similar facilities. The Traffic Accident and Surveillance
Analysis System (TASAS) Selective Accident Retrieval TSAR data was obtained for these four US
101 ramps for the three-year period between April 1, 2012 and March 31, 2015 and is discussed
below.
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The TASAS TSAR data for the US 101 southbound off-ramp to Fair Oaks Avenue shows a total of
three collisions, none of which resulted in an injury. All three collisions occurred during the day
and were “broadside” collisions, with the primary collision factor listed as “failure to yield”. All
three collisions were listed as occurring on a local street near the ramp intersection. Five total
vehicles were involved in the three collisions: two vehicles were making a southbound left turn
from the off-ramp onto eastbound Fair Oaks Avenue, while three vehicles were proceeding straight
going eastbound on Fair Oaks Avenue. Only vehicles were struck during the collisions.
The TSAR data for the US 101 southbound off-ramp to Brisco Road shows a total of five collisions,
two of which resulted in an injury. Three of the collisions occurred during the day and two of the
collisions occurred at night. One collision was a “sideswipe”, three were “hit object”, and one was
an “overturn”. The primary collision factors listed for the five collisions included one “influence
alcohol”, three “improper turn”, and one “other violation”. One of the collisions was listed as
occurring at the ramp exit, two were listed as occurring on the ramp itself, and two were listed as
occurring on a local street near the ramp intersection. Additionally, two of the collisions occurred
beyond the left shoulder, two occurred beyond the right shoulder, and the other did not specify. Five
total vehicles were involved in the five collisions: one was proceeding straight, two ran off the road,
one was making a left turn, and one was slowing/stopping. Four of the five vehicles were traveling
southbound and one was travelling northbound. Objects struck during the five collisions include
one light or signal pole, one utility pole, one traffic sign/sign post, one wall (except sound wall),
and two dikes or curbs.
The TSAR data for the US 101 northbound off-ramp to Camino Mercado shows a total of four
collisions, one of which resulted in an injury. Two of the collisions occurred during the day and two
of the collisions occurred at night. Three of the collisions were “hit object” collisions, while the
other did not specify. All four collisions had “improper turn” listed as the primary collision factor.
Two of the collisions were listed as occurring at the ramp exit and two were listed as occurring on
a local street near the ramp intersection. Additionally, one collision occurred beyond the left
shoulder, one occurred in both the right lane and shoulder, and two occurred beyond the right
shoulder. Four total vehicles and one bicycle were involved in the four collisions: one was
proceeding straight, three were making a right turn, and one ran off the road. Two of the vehicles
were traveling northbound, one was travelling southbound, and one was travelling westbound.
Objects struck during the four collisions include one light or signal pole, one traffic sign/sign post,
and one guardrail. One of the collisions was listed as a collision between two vehicles.
The TSAR data for the US 101 northbound on-ramp from Camino Mercado shows a total of two
collisions, neither of which resulted in an injury. Both of the collisions occurred during the day.
One of the collisions was a “sideswipe” and one was a “hit object” collision. The primary collision
factors listed for the two collisions were “influence alcohol” and “improper turn”, respectively. One
of the collisions was listed as occurring on the ramp itself, while the other was listed as occurring
on a local street near the ramp intersection. Additionally, one collision was listed as occurring
beyond the right shoulder and the other was listed as occurring in the right lane. A total of two were
involved in the two collisions, and both were headed in the northbound direction. One was making
a left turn and one was noted as backing up when the collision happened. One collision was listed
as involving a vehicle driving over an embankment, while the other was listed as a collision between
two vehicles.
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The existing northbound US 101 Ramps intersection with Brisco Road is closely spaced to the
existing West Branch Street intersection with Brisco Road. The intersection spacing measured curb
return to curb return is zero feet. Traffic signals are located at both the Brisco Road/northbound
US 101 Ramps intersection and the West Branch Street/Brisco Road intersection, with storage for
one vehicle in the westbound direction and two vehicles (one left-turning and one right-turning) in
the eastbound direction in the available 30-foot area between the stop bars situated between the two
intersections. These features present drivers with an unexpected nonstandard intersection
configuration. The close spacing of the Brisco Road Undercrossing to the intersections and the
small opening that has 11-foot lane widths with no shoulders and 14’-8” vertical clearance
introduces another potential obstruction and safety concern. Finally, the northbound US 101
Ramps/Brisco Road intersection and the West Branch Street/Brisco Road intersection are both
within a school zone with yellow crosswalks and a 25 mph speed limit when children are present.
It is anticipated that children must negotiate the two traffic signals and closely spaced intersections,
which is a safety concern for both vehicles and pedestrians.
This project proposes to remove the northbound Brisco Road Ramp intersection with Brisco Road
and replace it with a new pair of ramps opposite Rodeo Drive, which is 523 feet to the south
measured curb return to the inscribed circle of the proposed roundabout. This would improve safety
by creating two separated intersections: one signalized and one roundabout. At the West Branch
Street/Brisco Road intersection, mobility would be improved for vehicles traveling the corridor by
removing the northbound US 101 ramps, and which would leave only the West Branch
Street/Brisco Road intersection for vehicles and pedestrians to negotiate. The intersection level of
service would be improved from LOS “C” to LOS “B” during the P.M. peak hour in the year 2035.
An auxiliary lane would be constructed between the northbound on-ramp from Grand Avenue to
the northbound off-ramp to Rodeo Drive, and between the northbound on-ramp from Rodeo Drive
to the northbound off-ramp to Camino Mercado where no auxiliary lanes currently exist. This
would improve the safety for weaving vehicles at those locations. The vertical clearance at the
Brisco Road Undercrossing would be improved to 15’-0” which improve safety under the
undercrossing by providing additional width and height.
At the southbound off-ramp to Grand Avenue the TSAR reports three total collisions, with one
injury. Alternative 4C proposes minor improvements to the ramp. For this alternative, it will widen
the southwest curb return to accommodate STAA truck turns. This will enhance safety for rightturning vehicles. The project proposes to realign the southbound on-ramp so that it will no longer
be offset from the off-ramp. The realignment will improve driver expectation. The traffic signal
will be modified, the lane widths will be widened to 12 feet, the shoulders will be widened to 5 feet,
and the sidewalks will be widened to 6 feet at the intersection. The intersection will accommodate
pedestrians with new crosswalks and ADA improvements. The combined upgrades to the
intersection will improve safety to both pedestrians and vehicles. Additionally, an auxiliary lane
was constructed between the Halcyon Road southbound on-ramp and the Grand Avenue
southbound off-ramp in 2010, which improved safety at the ramp exit.

5.

FUTURE CONSTRUCTION
There are no other planned projects in the area that would bring the proposed nonstandard
features into compliance with the standards.
The future concept facility for US 101 through Arroyo Grande includes six 12-foot-wide
lanes, a 22-foot median, and 10-foot outside shoulders.
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6.

REVIEWS AND CONCURRENCE
Patricia Scrivner, Central Region Design Liaison, reviewed this Design Standard Decision
Document on November 30, 2020 and concurs with the proposed nonstandard features.
Roger Barnes, district traffic operations engineer, supports the decision to incorporate those
nonstandard features that affect operations.
Timothy Gubbins, District 5 Director, reviewed and approved the Design Period Exception
on September 29, 2020.
Robin Dickerson, City of Arroyo Grande City Engineer, reviewed this Design Standard
Decision Document on April 17, 2020 and was in agreement with the scope of the project
and the proposed design exceptions.

7.

ENVIRONMENTAL DETERMINATION/DOCUMENT
The project’s location is part of the National Highway System.
A federal environmental document will be approved specifically for this project to
comply with the National Environmental Policy Act of 1969 (NEPA).

8.

ATTACHMENTS
A. Vicinity Map
B. Geometric Layout at the Grand Avenue Interchange, showing Boldface Design
Exception Locations
C. Geometric Layout at the Rodeo Drive – Brisco Road Interchange, showing Boldface
Design Exception Locations
D. Interchange Spacing and Weaving Length
E. Profile and Superelevation Diagram for the Rodeo Drive On-Ramp, showing Boldface
Design Exception Locations
F. Typical Sections at the Brisco Road Undercrossing and the SB Grand Avenue OnRamp, showing Delegated Boldfaced and Underlined Design Exception Locations
G. Profile and Superelevation Diagram for the southbound Grand Avenue On-Ramp,
showing Boldface Design Exception Locations
H. Geometric Layout at the Grand Avenue Interchange, showing Underlined Design
Exception Locations
I. Geometric Layout at the Rodeo Drive – Brisco Road Interchange, showing Underlined
Design Exception Locations
J. Profile and Superelevation Diagram for the Rodeo Drive On-Ramp, showing
Underlined Design Exception Locations
K. Profile and Superelevation Diagram for the Rodeo Drive Off-Ramp, showing
Underlined Design Exception Locations
L. Profile and Superelevation Diagram for the southbound Grand Avenue On-Ramp,
showing Underlined Design Exception Locations
M. Profile for Rodeo Drive, showing Underlined Design Exception Locations
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N. Geometric Layout at the Rodeo Drive - Brisco Road Interchange, showing Delegated
Boldfaced Design Exception Locations
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