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Executive Summary
The Veranda at Indian Springs would occupy an existing mostly-vacant lot south of the existing Indian Springs
Calistoga Resort and would include construction of 96 new hotel rooms, 2,608 square feet of retail space, a 2,677
square-foot mercantile marketplace, 3,437 square feet of restaurant and bar space, and a 4,217 square-foot
rooftop lounge. The project also includes off-site improvements consisting of an emergency vehicle access road
that would also serve as a pedestrian path connecting the Calistoga Springs mobile home park to Fair Way
Extension, a new street connection between Fair Way Extension and Gerard Street, and a public plaza in the Cityowned parking lot behind the Calistoga Train Depot.
Pedestrian facilities serving the project site would be adequate upon construction of sidewalks along the street
frontages, as proposed. The pedestrian path between the Calistoga Springs mobile home park and Fair Way
Extension would substantially improve access to Downtown for residents of the mobile home park. It is
recommended that as part of the project ladder-style crosswalk markings be installed on the north leg of Lincoln
Avenue/Fair Way Extension as recommended in the Pedestrian Safety Assessment together with the other
crosswalk shown on the site plan. All new pedestrian facilities should be ADA-compliant.
Bicycle and transit facilities serving the project site would be adequate and proposed improvements are
consistent with the Calistoga Active Transportation Plan. The on-site supply of bike parking would satisfy City
requirements; however, the project site plan does not identify the number of bicycle parking spaces in the public
plaza. It is recommended that parking for at least 10 bicycles be included in the public plaza amenities.
The City of Calistoga has not yet adopted standards of significance related to VMT so the project was evaluated
based on OPR guidance on retail and employment-based uses. The VMT associated with hotel guests was
assessed qualitatively and can reasonably be presumed to result in a less-than-significant VMT impact. The VMT
associated with employees may also be expected to have a less-than-significant impact based on the project
location and implementation of recommended TDM measures, including carpool and active transportation
incentives, subsidized transit passes, and enrollment in the NVTA guaranteed ride home program among other
measures.
An operational analysis of the intersections of Lincoln Avenue with Stevenson Street, Fair Way Extension,
Washington Street, and Foothill Boulevard was conducted to determine if the addition of project traffic would
result in any service levels that would be considered unacceptable under General Plan policy. The project would
be expected to generate an average of 1,127 new trips per day on average, including 51 trips during the weekday
a.m. peak hour and 77 trips during the p.m. peak hour.
Under Existing Conditions, the study intersections are operating acceptably during each peak period except for
Lincoln Avenue/Foothill Boulevard, which is operating at LOS E during both peak hours. Upon the addition of
project traffic, the study intersections would continue to operate at the same levels of service and although
Lincoln Avenue/Foothill Boulevard would continue to operate at LOS E this would be considered an acceptable
condition since the increase in delay would be less than five seconds and the intersection carries a substantial
amount of regional traffic not related to City activities. Under the anticipated Future volumes and with completion
of the planned infrastructure improvements identified in the City’s development impact fee, all study intersections
are expected to operate acceptably without and with project traffic. To offset cumulative effects of project traffic
and help fund future infrastructure improvements, the applicant should pay the required traffic impact fees
established by the City.
Vehicular access to the site would be adequate, as proposed, and emergency access for the Calistoga Springs
mobile home park would be improved with the provision of a secondary access point. As part of the frontage
improvements on Lincoln Avenue adequate right-of-way should be dedicated to the City for the future installation
of a traffic signal at Lincoln Avenue/Fair Way Extension and a northbound left-turn lane at Lincoln
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Avenue/Stevenson Street. The westbound approach at Lincoln Avenue/Fair Way Extension as well as the new
Gerard Street approach to Fair Way Extension should be stop-controlled. It is recommended that parking be
prohibited on the east side of Lincoln Avenue within 30 feet of the existing driveway. Any new vegetation along
the project frontages should be planted and maintained so that foliage is less than three or more than seven feet
from the top of pavement and any new signage should be placed outside of the vision triangles at each driveway.
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Introduction
This report presents an analysis of the potential transportation impacts that would be associated with
development of a hotel project at 1502,1504, 1506, 1510, and 1522 Lincoln Avenue in the City of Calistoga. The
traffic study was completed in accordance with the criteria established by the City of Calistoga, reflects a scope of
work requested by City staff, and is consistent with standard traffic engineering techniques.

Prelude
The purpose of a traffic impact study is to provide City staff and policy makers with data that they can use to make
an informed decision regarding the potential traffic impacts of a proposed project, and any associated
improvements that would be required in order to mitigate these impacts to an acceptable level under CEQA, the
City’s General Plan, or other policies. Impacts relative to access for pedestrians, bicyclists, and to transit are
addressed in the context of the CEQA criteria. Consistent with SB 743, the project’s transportation impacts were
analyzed using VMT. While no longer a part of the CEQA review process, vehicular traffic service levels at key
intersections were evaluated for consistency with General Plan policies by determining the number of new trips
that the proposed use would be expected to generate, distributing these trips to the surrounding street system
based on anticipated travel patterns specific to the proposed project, then analyzing the impact the new traffic
would be expected to have on the study intersections.

Project Description
The proposed project in an expansion to the existing Indian Springs Calistoga Resort located on the east side of
Lincoln Avenue (State Route 29) between Stevenson Street and Brannan Street in the City of Calistoga. The project
would occupy a portion of the former Calistoga Gliderport property between the existing Indian Springs facilities
and the Train Depot to the south. As proposed, the project includes the addition of 96 new hotel rooms, 2,608
square feet of retail space, a 2,677 square-foot mercantile marketplace, 3,437 square feet of restaurant/bar space,
and a 4,217 square-foot rooftop lounge. Access to the site would occur via an improved existing driveway on
Lincoln Avenue opposite Stevenson Street and a new driveway on Fair Way Extension to be located approximately
500 feet east of Lincoln Avenue. A drive aisle connection to the existing Indian Springs facilities would be provided
within the site. The project also includes off-site improvements consisting of an emergency vehicle access road
that would also serve as a pedestrian path connecting the Calistoga Springs mobile home park to Fair Way
Extension, a new street connection between Fair Way Extension and Gerard Street, and a public plaza in the Cityowned parking lot behind the Calistoga Train Depot.
The location of the project site is shown in Figure 1 and the site plan is shown in Figure 2.
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Figure 1 – Project Location
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Pedestrian Facilities
Existing Pedestrian Facilities
Pedestrian facilities include sidewalks, crosswalks, pedestrian signal phases, curb ramps, curb extensions, and
various streetscape amenities such as lighting, benches, etc. In general, a network of sidewalks, crosswalks,
pedestrian signals, and curb ramps provide access for pedestrians in the vicinity of the proposed project site;
however, gaps in the sidewalk network can be found along some of the surrounding roadways. Continuous
sidewalks are provided on both sides of Lincoln Avenue between Wappoo Avenue and Foothill Boulevard,
including along the project frontage. Continuous sidewalks are also provided on Washington Street between
Lincoln Avenue and Eddy Street. There are currently no sidewalks on either side of Fair Way Extension bordering
the southern edge of the project site and there is limited sidewalk coverage on Gerard Street, Franklin Street, and
Anna Street.
At the study intersections for which an operational analysis was conducted, as detailed later in this report, Lincoln
Avenue/Stevenson Street does not have any marked crosswalks, Lincoln Avenue/Fair Way has marked crosswalks
on the north and west legs, Lincoln Avenue/Washington Street has marked crosswalks on all four legs, and Lincoln
Avenue/Foothill Boulevard has marked crosswalks on the north and west legs. Curb ramps are provided where
crosswalks are striped, except for the southwest corner of Lincoln Avenue/Foothill Boulevard and the ramp on the
northwest corner is missing truncated domes so is therefore non-compliant with current Americans with Disability
Act (ADA) design standards.
The City of Calistoga General Plan has numerous policies and programs relative to providing adequate pedestrian
facilities, including the following.




Sidewalks should be designed to enhance the safety, comfort, aesthetic appeal, and interest of the pedestrian
environment, using the following principles:
o Commercial districts require wider sidewalks designed as part of the public space and foreground for the
buildings.
o Ample crossing opportunities shall be provided. In addition to marked crosswalks at all intersections,
mid-block crossings provide crossing opportunities where intersections are too widely spaced for
reasonable pedestrian access.
o An uninterrupted pedestrian network of sidewalks, with continuous sidewalks along both sides of streets
should be ensured. An interconnected pedestrian network is essential to a functional and safe walking
environment.
o Pedestrian access between development and transit facilities shall be designed. This encourages use of
public transportation.
o Pedestrian buffers, street trees, and planting strips shall be provided. Sidewalks should have a buffer
between the pedestrian and traffic. This can be accomplished with on-street parking and street trees
and/or planting strips between the sidewalk and travel lanes.
o Pedestrian-scaled street lighting shall be provided.
New development shall provide sidewalks as needed to close gaps in the city’s sidewalk network.

More specific guidance is provided in the City of Calistoga Pedestrian Safety Assessment (PSA), ITS Berkeley, 2015.
This report calls for various enhancements to the existing pedestrian facilities, including installation of ladder-style
crosswalk markings at the existing crosswalk across Lincoln Avenue on the north side of Fair Way, installing a new
ladder-style crosswalk mid-block south of Fair Way, modifying the Stevenson Street approach to Lincoln Avenue
to create a more perpendicular alignment and installing a new ladder-style crosswalk on the south leg, and
ultimately signalizing the intersection at Lincoln Avenue/Fair Way. The report recommends that the signalization
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include protected left-turn phasing, pedestrian phasing with count-down heads, and advance limit lines. The
graphic showing recommended improvements from the PSA is included in Appendix A.

Pedestrian Safety
The collision history for the study area was reviewed based on records available from the California Highway Patrol
as published in their Statewide Integrated Traffic Records System (SWITRS) reports. The most current five-year
period available at the time of the analysis was October 1, 2014 through September 30, 2019. During the five-year
study period there were no reported collisions involving pedestrians at any of the study intersections that would
indicate a readily apparent safety issue for pedestrians.

Project Impact on Pedestrian Facilities
Given the proximity of the project site to the Downtown core and to surrounding commercial and residential land
uses, it is expected that the project will generate pedestrian trips. As proposed, the project would have continuous
sidewalks along both of its frontages with Lincoln Avenue and Fair Way Extension, which would effectively link
the project site to the surrounding pedestrian network. As shown in Figure 3, the Lincoln Avenue frontage would
include a four-foot sidewalk adjacent to the travel lanes, three feet of landscaping, a 10-foot multi-use path, a fourfoot bioretention basin, and an approximately 24-foot-wide pedestrian walkway with outdoor seating and water
features. The Fair Way Extension frontage would include a landscaped buffer between a five-foot sidewalk and
the travel lanes. The project would also provide an emergency access route that would serve as a pedestrian path
connecting the Calistoga Springs mobile home park to Fair Way Extension and a 14-foot-wide multi-use path on
the south side of Fair Way Extension, which would allow residents of the mobile home park to walk to Downtown
without having to use Brannan Street. The multi-use path on the south side of Fair Way Extension would ultimately
tie into the future Vine Trail alignment to the east of Gerard Street which would be constructed by the City.
The project should install ladder-style crosswalk markings on the north leg of Lincoln Street/Fair Way Extension to
initiate implementation of the recommendations in the Pedestrian Safety Assessment (PSA). The National
Cooperative Highway Research Program (NCHRP) Pedestrian Crossing Treatment Worksheet was completed to help
determine if installation of a Rectangular Rapid Flashing Beacon (RRFB) system would be warranted at this
location. The worksheet recommends pedestrian treatment devices such as RRFBs, In-Roadway Warning Lights
(IRWLs), High Visibility markings, and signage depending on pedestrian and vehicle volumes and geometrics of
the crosswalk. Based on the data collected in February 2020, installation of a RRFB system would not be warranted
on the north leg of the intersection. The NCHRP Pedestrian Crossing Treatment Worksheets are contained in
Appendix B.
A new crossing on the south leg of the Lincoln Avenue/Fair Way Extension intersection is not recommended due
to the offset nature of Fair Way and Fair Way Extension, which would result in an elongated and skewed crosswalk.
Project patrons would be able to use the crosswalk on the north leg to reach the west side of the street, so the
mid-block crossing between Fair Way and Washington Street that was recommended in the PSA would not be
needed in the near-term; however, one would be beneficial when the Vine Trail is extended to the Train Depot.
Pedestrians using the Vine Trail would generally prefer not to walk north to cross Lincoln Avenue only to go back
south to reach the Downtown core. Additionally, a new crosswalk should be striped on the Gerard Street leg at
the new connection to Fair Way Extension when the segment of the Vine Trail east of Gerard Street is constructed.
As part of the extension of Fair Way east along the project frontage, a new crosswalk should be marked on the
east leg of the Lincoln Avenue/Fair Way intersection, as shown in the site plan. This crosswalk would be the
primary path of travel between the project site and the Downtown shops and restaurants on the east side of
Lincoln Avenue. The site plan also shows a crosswalk on Fair Way Extension on the west side of the project
entrance. The hotel parking lot would not be open to the public so there is not expected to be many pedestrian
trips to Downtown directly from the parking lot as hotel guests would be more likely to walk to Downtown from
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their room or one of the restaurant facilities, for which the crossing on the east leg of Lincoln Avenue/Fair Way
Extension would be a more direct path, though some guests with rooms near the middle of the site may choose
to cross Fair Way Extension using the crosswalk near the project entrance and then pass through the public plaza
while walking to Downtown. Further enhancement to pedestrian access will occur in the future upon signalization
of Lincoln Avenue/Fair Way Extension, as planned by the City, since a traffic signal with pedestrian phasing is
generally considered a superior crossing facility to an uncontrolled crosswalk.
Finding – Pedestrian facilities serving the project site would be adequate upon construction of sidewalks along
the street frontages, as proposed. The proposed emergency access road that would double as a pedestrian
connection between the Calistoga Springs mobile home park and Fair Way Extension would substantially improve
access to Downtown for residents of the mobile home park.
Recommendation – The project should install ladder-style crosswalk markings on the north leg of Lincoln
Avenue/Fair Way and the other crosswalks shown on the site plan. All new pedestrian facilities should comply
with current ADA design standards.
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Bicycle Facilities
Existing Bicycle Facilities
The Highway Design Manual, Caltrans, 2017, classifies bikeways into four categories:





Class I Multi-Use Path – a completely separated right-of-way for the exclusive use of bicycles and pedestrians
with cross flows of motorized traffic minimized.
Class II Bike Lane – a striped and signed lane for one-way bike travel on a street or highway.
Class III Bike Route – signing only for shared use with motor vehicles within the same travel lane on a street
or highway.
Class IV Bikeway – also known as a separated bikeway, a Class IV Bikeway is for the exclusive use of bicycles
and includes a separation between the bikeway and the motor vehicle traffic lane. The separation may
include, but is not limited to, grade separation, flexible posts, inflexible physical barriers, or on-street parking.

In the project area, Class III bike routes exist on Washington Street between Berry Street and the Little League
Field. A Class III bike route also exists on Cedar Street between Willow Street and Hazel Street. Future bicycle
facilities include a Class III bike route on Lincoln Avenue between Foothill Boulevard and Fair Way as well as an
extension of the Napa Valley Vine Trail (NVVT) from the existing segment that terminates at the Little League Field
along Fair Way Extension to the west to Lincoln Avenue and then north along Lincoln Avenue between Fair Way
and Silverado Trail. Table 1 summarizes the existing and planned bicycle facilities in the project vicinity, as
contained in the City of Calistoga Active Transportation Plan, City of Calistoga, 2014.
Table 1 – Bicycle Facility Summary
Status
Facility

Class

Length
(miles)

Begin Point

End Point

Vine Trail

I

1.00

Little League Field

Dunaweal Ln

Washington St

III

1.75

Berry St

Little League Field

Cedar St

III

0.64

Willow St

Hazel St

Vine Trail (Fair Way Ext)

I

0.45

Lincoln Ave

Little League Field

Vine Trail (Lincoln Ave)

I

0.64

Silverado Trail

Fair Way

Lincoln Ave

III

0.26

Foothill Blvd

Washington St

Stevenson St/Grant St

III

0.46

Lincoln Ave

N Oak St

Existing

Proposed

Source: City of Calistoga Active Transportation Plan, City of Calistoga, 2014

Bicyclist Safety
During the most recent five-year study period available, there was a single collision between a vehicle and a
bicyclist, which occurred at the Lincoln Avenue/Washington Street intersection. The motorist was making a
southbound right turn and the bicyclist was travelling westbound, though the primary collision factor was not
stated. Given that there were not enough crashes to identify a clear trend and the collision factor was not stated,
no remedial actions appear warranted. As part of the program that would offer complimentary use of bicycles to
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hotel guests, helmets should be available for those who wish to wear one and general safety information
pertaining to riding bicycles should be provided.

Project Impact on Bicycle Facilities
As part of the project, the planned section of the Vine Trail along the project frontage with Lincoln Avenue would
be constructed in the form of a 10-foot-wide multi-use path. Additionally, the project would construct a multi-use
path on the south side of Fair Way Extension between Lincoln Avenue and Gerard Street, which will ultimately
connect the planned Vine Trail alignment to the Train Depot. Guests of The Veranda at Indian Springs would have
complimentary use of hotel bikes to encourage exploration of the area on bicycle. Existing bicycle facilities, those
proposed by the project, and those planned per the Calistoga Active Transportation Plan would provide adequate
access for bicyclists. It is recommended that the design of the segments of the Vine Trail that would be
constructed with the project be coordinated with the Napa Valley Vine Trail Coalition (NVVTC) to maintain
consistency with the design of the existing segments and general plans for the alignment within the City of
Calistoga.

Bicycle Storage
The project site plan identifies the provision of parking for 24 bicycles on-site. The City’s Municipal Code requires
one bicycle parking space for every 10 vehicle spaces for nonresidential uses; therefore, the project would need
to provide 23 bicycle parking spaces given the proposed vehicle parking supply of 233 spaces. As proposed, the
on-site bicycle parking supply would satisfy City requirements. Per the Project Narrative dated March 5, 2020, the
project would improve the public plaza behind the Calistoga Train Deport with trees, public restrooms, outdoor
seating, a water feature, and bicycle parking, though the number of bicycle parking spaces is not identified. The
public plaza is envisioned to be a stopping point for bicyclists on the Vine Trail so it is recommended that secure
bicycle parking for at least ten bicycles be provided in the plaza to allow visitors the opportunity to lock up their
bikes and enjoy Downtown Calistoga.
Finding – Bicycle facilities serving the project site would be adequate and the on-site parking supply would satisfy
City requirements; however, the project site plan does not identify the number of bicycle parking spaces in the
public plaza.
Recommendation – Parking for at least 10 bicycles should be included in the public plaza amenities. The design
of the Vine Trail segments should be coordinated with the NVVTC.
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Transit Facilities
Existing Transit Facilities
VINE Transit provides regional fixed route bus service throughout Napa County with Route 10 providing service in
Calistoga. Route 10 provides service along SR 29 from the City of Napa to Calistoga Monday through Friday from
5:00 a.m. to 9:00 p.m. with approximately one-hour headways. On weekends the route operates with one-hour
headways from 6:00 a.m. to 7:45 p.m. A Route 10 stop is located just south of the project site on Lincoln Avenue
at the Train Deport.
VineGo, also known as paratransit or door-to-door service, is available for those who are unable to independently
use the transit system due to a physical or mental disability. The Calistoga Shuttle provides on-demand transit
service within City limits for the general public. The shuttle also provides connections to VINE transit service.
Lake Transit provides regional service throughout Lake County and also stops in Calistoga at the Train Deport.
Lake Transit Route 3 provides loop service to destinations throughout the Clearlake area and operates every day
with approximately three-hour headways between 6:00 a.m. and 6:00 p.m.
Two bicycles can be carried on most VINE and Lake Transit buses. Bike rack space is on a first come, first served
basis.

Project Impact on Transit
Existing transit routes are adequate to accommodate project-generated transit trips and existing stops are within
an acceptable walking distance of the site. With the crosswalk recommended on the east leg of Lincoln
Avenue/Fair Way Extension, connected facilities would be provided for project employees and guests to walk
between the project site and the transit stop at the Train Depot.
Finding – Transit facilities serving the project site are adequate.

12

Traffic Impact Study for The Veranda at Indian Springs
June 23, 2020

Vehicle Miles Traveled
Standards of Significance
Traffic impacts under the California Environmental Quality Act (CEQA) have traditionally been assessed based on
increases in intersection delay, which is measured by Level of Service (LOS). With the passage of SB 743, LOS can
no longer be used as a measure to determine traffic impacts under CEQA; instead, these impacts are to be
measured based on the vehicle miles traveled (VMT) generated by a project. Like many other jurisdictions in
California, the City of Calistoga has not yet adopted a policy or threshold of significance regarding VMT, so the
Technical Advisory on Evaluating Transportation Impacts in CEQA (2018) developed by the state’s Office of Planning
and Research (OPR) is generally relied upon for guidance.
The OPR Technical Advisory includes suggested VMT significance thresholds for residential, employment, and retail
uses but does not address hotel or other visitor-based land uses. The Technical Advisory indicates that lead
agencies may develop their own thresholds for other land use types. For the purposes of this analysis, hotel VMT
is assessed by applying OPR’s guidance for retail uses and associated screening methods when considering the
VMT associated with guests, while OPR’s suggested metrics for employment based VMT is considered for the
project’s added employees. The selection of a retail-type assessment for the hotel guests was also made in
consideration of how other jurisdictions have chosen to assess hotel VMT. Assessing the potential VMT impacts
associated with two different components of a land use is consistent with OPR’s suggested approach for mixeduse projects where different project components are assessed separately. Note that because there are no available
Citywide and/or Countywide average VMT metrics produced by a regional travel demand model for Calistoga or
Napa County, the analysis of employee-based VMT focuses on quantification of site context and recommended
Transportation Demand Management (TDM) measures that can be applied to reduce employee VMT by 15
percent, consistent with OPR guidance.

Hotel Guest VMT
Hotels and other visitor-focused uses require consideration of the project’s intended customer base and where
those customers would otherwise have stayed if the project were not constructed. Unless a hotel project also
includes construction of a major new attraction or convention component, on its own it is unlikely to draw new
visitors to the County; it will just redistribute where visitors stay. This shift in travel patterns and VMT is similar to
how OPR considers retail uses, in which many types of retail projects may generally be presumed to have a lessthan-significant VMT impact since the total amount of shopping that occurs in a given geographic area tends to
remain unchanged, and in fact adding new retail uses to the urban fabric often reduces the distances (i.e., the
“miles” in VMT) that people need to drive on shopping trips. The City of San Jose was an early adopter of VMT
thresholds and has chosen to apply this methodology of treating hotel uses similar to retail, where small- to midsized hotels can be expected to shift travel patterns rather than generate new VMT and can generally be presumed
to have a less-than-significant transportation-related VMT impact.
The project would include the addition of new hotel rooms and a modest amount of restaurant and retail space
to an existing resort. The addition of new guest rooms to the existing facility would not directly increase the total
amount of guest lodging demand in the region but would shift where some guests in the region choose to stay.
The total vehicle miles traveled by visitors in the region would be unlikely to change, and in fact could reduce
slightly if future guests are comprised of people who were already intending to visit Calistoga and wineries in the
northern Napa Valley and would otherwise have stayed where larger quantities of lodging are available, such as
in Napa or Santa Rosa. Given this condition, and in consideration of OPR guidance and hotel VMT methodologies
applied in other jurisdictions with adopted VMT thresholds, the project can reasonably be presumed to result in a
less-than-significant VMT impact associated with guest trips.
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Employee VMT
OPR’s recommended Statewide goal of a 15-percent reduction from unmitigated project conditions was applied
in assessing the impacts associated with employee-based trips. To achieve this 15-percent reduction in employeegenerated VMT, the project would need to implement various transportation demand management techniques
as described below, though it should be noted that because the proposed hotel would share employees with the
existing Indian Springs Resort the project would not need as many new employees as a stand-alone hotel would
require.

Recommended Employee TDM Measures
Transportation Demand Management (TDM) measures aim to reduce single-occupancy vehicle trips, parking
demand, and total vehicle miles traveled (VMT) through use of alternative modes of transportation and more
efficiently planned trips. Due to the site’s proximity to Downtown Calistoga and access for alternative modes of
transportation there is potential to reduce vehicular trips and parking demand with implementation of a TDM
program.
The project’s TDM Program would provide information, encouragement, and access to non-motorized travel
options to reduce the number of vehicle trips, shifting these trips to other modes and thus reducing VMT. The
project would be accessible for pedestrians, bicyclists, and transit riders so employees would not need to depend
on a vehicle to reach the site and hotel guests would not need a vehicle to visit Downtown once checked into the
property. The following TDM measures are proposed by the project and are consistent with the goals of Caltrans’
Smart Mobility 2010: A Call to Action for the New Decade. It is recommended that the incentives offered as part of
the program be offered to new as well as existing employees of Indian Springs and be made available for the first
two years of operation, after which the effectiveness of the program should be reevaluated and modified, if
needed, though the intent is that these measures be permanent. It should be noted that although the measures
described below as well as the significance under CEQA are intended for employees and can be implemented
relatively easily, typically the bulk of VMT and greenhouse gas (GHG) emissions associated with hotels are
generated by visitors, especially in Napa County as tourists can travel from faraway destinations with the intent to
visit multiple wineries spread throughout the region, typically in a vehicle. This group represents a greater
opportunity for reductions, but their respective measures can be more challenging to employ in a vehicledependent environment such as Napa County. The following measures are quantifiable strategies intended to
reduce the project’s employee-based VMT.


Carpool Incentives: In non-metropolitan areas, carpooling is often the most effective trip reduction measure.
Financial incentives can be an effective way to encourage employees to do so. The applicant should provide
an incentive of $50 per month to employees who agree to carpool to work a minimum of 50 percent of the
time. This program should be offered to all employees of the project, including existing employees of Indian
Springs.



Active Transportation Incentives: Financial incentives can also be an effective way to encourage employees
to use active modes of transportation to reach the site. In addition to those who carpool, the applicant should
provide an incentive of $50 per month to employees who agree to walk or bicycle to work a minimum of 50
percent of the time.



Subsidized Transit Passes: The project site is conveniently located within walking distance of a bus stop
serving Vine Transit and Lake Transit routes and is therefore accessible to transit. Vine Transit has a monthly
pass that is good for unlimited rides for $53 per month and Lake Transit has an equivalent option for $40 per
month. Employees who agree to use transit to reach the site a minimum of 50 percent of the time should be
provided a monthly pass for either Vine or Lake Transit free of charge.
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Guaranteed Ride Home: One of the reasons that many employees do not carpool or commute via alternative
modes is the fear of being stranded should they need to leave in an emergency. Employees who carpool to
work should be guaranteed a ride home in the case of an emergency or unique situation. As part of the VCommute program offered by the Napa Valley Transportation Authority (NVTA), employees who carpool or
commute via alternative modes are be able to use a taxi, rental car, Lyft, Uber, or other means to get home in
an emergency and are reimbursed for the full cost of the service. The program is available to all who work or
attend college in Napa County and is free to join, but registration is required. As part of the project’s TDM
program, employees should be provided information about V-Commute and encouraged to register for the
service.



Bicycle and Pedestrian Connections: As proposed, the project includes numerous bicycle and pedestrian
connections that would improve access in the surrounding vicinity, including a segment of the Vine Trail
which would ultimately link the project site to Vallejo upon completion of the planned 47-mile trail system.
These connections will help to make employee travel via bicycle for all or a portion of their commute trip more
viable, reducing reliance on travel by private automobile and its associated VMT. As an additional benefit, the
project would offer free bicycles to hotel guests to use while staying at the property so guests would be able
to ride to restaurants, tasting rooms, and shops Downtown as well as wineries accessible from the trail, which
will also help to reduce vehicle travel.



Bicycle Trip-End Facilities: Employees are more likely to ride their bicycle to work if secure and covered
bicycle parking as well as showers and changing rooms are provided on-site. In addition to 24 standard
bicycle parking stalls, it is recommended that five bicycle lockers be provided for use by employees and that
there be a changing room with a shower that employees could use to freshen up and change from athletic
attire to work clothes. Additionally, it is recommended that basic bicycle maintenance provisions such as
spare tubes and tire pumps be available on-site in an effort to encourage employees to commute via bicycle.



Electric Vehicle Charging Stations: While the provision of dedicated parking for Electric Vehicles (EVs) and
charging stations do not result in trip or VMT reductions, they can help reduce the total GHG emissions of a
project. As proposed, the project would include 12 EV parking stalls and charging stations consistent with
California Green (CAL Green) building standards.



Transportation Coordinator: One person should be designated as the transportation coordinator for the
project site. This is not an additional position, but rather should fall under a manager’s responsibilities. It is
important to select someone to oversee the different TDM measures available, answer questions, pair
carpoolers, administer incentives, etc.

Employee VMT Reduction
The expected VMT reductions associated with the various TDM measures were estimated based on information
published in the California Air Pollution Officers Association (CAPCOA) report Quantifying Greenhouse Gas
Mitigation Measures, CAPCOA, 2010, the location of the project site, and knowledge of transportation
characteristics within the City of Calistoga.
The location and destination accessibility of a project site can have a substantial impact on the total VMT
generated by the project. Destination accessibility is measured in terms of the number of attractions reachable
within a given travel time compared to the average for a standard suburban site in North America and tends to be
highest at central locations and lowest at peripheral ones. According to the CAPCOA report, the destination
accessibility of a project results in a negligible VMT reduction in rural settings, while it can result in a reduction of
up to 20 percent in urban infill sites. The proposed project is an infill development located in Downtown Calistoga
and as such would be expected to result in substantially less VMT than if located on the outskirts of the City.
Employees living in Calistoga would not need a vehicle to reach the site and hotel guests would be able to walk
or ride a bicycle to surrounding restaurants, bars, and tasting rooms. It is estimated that the destination
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accessibility of the project would result in a VMT reduction of about 13 percent assuming the median value
between the low and high ends of the typical range of effectiveness.
The inclusion of voluntary commute trip reduction measures with incentives can reduce a project’s VMT by
approximately 1.0 to 6.2 percent; the median of the range (3.6 percent) was applied. CAPCOA estimates that the
anticipated range of effectiveness for implementation of a subsidized transit program is a VMT reduction of
anywhere between 0.3 and 20.0 percent. Due to the large headways and limited connections to other destinations
for the routes that serve the project site, a VMT reduction of one percent was applied. A one percent VMT
reduction was also applied for the bicycle and pedestrian connections proposed by the project, including a section
of the Vine Trail and new sidewalks. According to the CAPCOA report, the provision of long-term bicycle storage
and changing facilities has a minimal effect on VMT but supports the greater trip reduction program by providing
opportunities for non-motorized travel.
The above project characteristics and tactics are projected to result in a total employee VMT reduction potential
of 18.9 percent. The maximum achievable reductions are, however, influenced by the urban context of the site
according to CAPCOA. For a suburban location CAPCOA indicates that the maximum potential reduction is 15
percent. The estimated VMT reduction calculations are summarized in Table 2.
Table 2 – Estimated Employee VMT Reduction
TDM Measure

VMT Reduction (%)
Typical Range

Project Estimate

Project Location and Destination Accessibility

6.7 – 20.0

13.3

Voluntary Trip Reduction Measures
Carpool Incentives
Active Transportation Incentives
Guaranteed Ride Home Program
Transportation Coordinator

1.0 – 6.2

3.6

Subsidized Transit Program

0.3 – 20.0

1.0

Pedestrian and Bicycle Network Improvements

0.0 – 2.0

1.0

Total Potential VMT Reduction

18.9

Adjusted to 15% Maximum for Suburban Location

15.0

Notes:

VMT = vehicle miles travelled; TDM = transportation demand management

Finding – The City of Calistoga has not yet adopted standards of significance related to VMT so the project was
evaluated based on OPR guidance on retail and employment-based uses. The VMT associated with hotel guests
was assessed qualitatively and can reasonably be presumed to result in a less-than-significant VMT impact. The
VMT associated with employees may also be expected to have a less-than-significant impact based on the project
location and implementation of proposed TDM measures.
Recommendation – The project should implement the TDM measures identified in this report to reduce its
employee-based VMT by 15 percent below unmitigated project conditions.
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Vehicular Traffic Facilities
Roadway Network Setting
Study Area and Periods
The study area consists of the sections of Lincoln Avenue and Fair Way Extension adjacent to the project site as
well as the following intersections and both project driveways.
1.
2.
3.
4.

Lincoln Avenue/Stevenson Street
Lincoln Avenue/Fair Way
Lincoln Avenue/Washington Street
Lincoln Avenue/Foothill Boulevard

Operating conditions during the weekday a.m. and p.m. peak periods were evaluated to capture the highest
potential impacts for the proposed project as well as the highest volumes on the local transportation network.
The morning peak hour occurs between 7:00 and 9:00 a.m. and reflects conditions during the home to work or
school commute, while the p.m. peak hour occurs between 4:00 and 6:00 p.m. and typically reflects the highest
level of congestion during the homeward bound commute. Consideration was given to the need for evaluating
the weekend a.m. and p.m. peak periods, which were assessed in the traffic study for a previous version of this
project in 2017; however, the weekday p.m. peak period was found to be the most critical time period and all study
locations were operating at LOS C or better during the weekend peaks, so further analysis does not appear to be
warranted.

Study Intersections
Because the streets in Calistoga are aligned such that there is a skew from true north-south or east west, for
purposes of describing streets and approaches, Lincoln Avenue was assigned a north-south alignment.
Lincoln Avenue/Stevenson Street is a three-legged intersection with stop controls on the eastbound Stevenson
Street approach, which intersects at an acute angle with the northerly leg of Lincoln Avenue. The east leg is a
driveway that provides access to parking for the existing Indian Springs Resort.
Lincoln Avenue/Fair Way is currently a three-legged intersection with stop controls on the eastbound Fair Way
approach. The extension of Fair Way to the east will serve as one point of access to the project site.
Lincoln Avenue/Washington Street is a four-legged signalized intersection with permitted left turns on all
approaches.
Lincoln Avenue/Foothill Boulevard is a four-legged intersection with stop controls and flashing red lights on all
approaches.
The locations of the study intersections and the existing lane configurations and controls are shown in Figure 4.

Study Street Segments
Lincoln Avenue (SR 29) is a two-way roadway running mostly north-south, with a posted speed limit of 25 miles
per hour (mph) and a width of 45 feet adjacent to the project site. Parallel parking is allowed on both sides of the
street. Based on count data collected in July 2017, the roadway has an average daily traffic volume (ADT) of
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approximately 8,760 vehicles per day. Although part of a State highway route, because this roadway serves as a
main street for the City of Calistoga, it was evaluated within the context of City policies.
Fair Way is a two-lane street with a width of approximately 25 feet to the west of Lincoln Avenue and about 38
feet east of Lincoln Avenue, which is essentially a paved driveway lacking curb, gutter, and sidewalk but located
on City-owned property. This easterly extension would be improved to City standards as part of the project. The
posted speed limit is 25 mph.

Collision History
The collision histories for the study intersections were reviewed to determine any trends or patterns that may
indicate a safety issue. Collision rates were calculated based on records available from the California Highway
Patrol as published in their Statewide Integrated Traffic Records System (SWITRS) reports. The most current fiveyear period available at the time of the analysis was October 1, 2014 through September 30, 2019.
As presented in Table 3, the calculated collision rates for the study intersections were compared to average
collision rates for similar facilities statewide, as indicated in 2016 Collision Data on California State Highways,
California Department of Transportation (Caltrans). All intersections experienced collision rates below the
statewide average indicating that there are no readily apparent safety issues. The collision rate calculations are
provided in Appendix C.
Table 3 – Collision Rates at the Study Intersections
Study Intersection

Number of
Collisions
(2014-2019)

Calculated
Collision Rate
(c/mve)

Statewide Average
Collision Rate
(c/mve)

1.

Lincoln Ave/Stevenson St

0

0.00

0.08

2.

Lincoln Ave/Fair Way

0

0.00

0.13

3.

Lincoln Ave/Washington St

3

0.16

0.24

4.

Lincoln Ave/Foothill Blvd

5

0.20

0.22

Note:

c/mve = collisions per million vehicles entering

Capacity Analysis
Intersection Level of Service Methodologies
Level of Service (LOS) is used to rank traffic operation on various types of facilities based on traffic volumes and
roadway capacity using a series of letter designations ranging from A to F. Generally, Level of Service A represents
free flow conditions and Level of Service F represents forced flow or breakdown conditions. A unit of measure
that indicates a level of delay generally accompanies the LOS designation.
The study intersections were analyzed using methodologies published in the Highway Capacity Manual (HCM),
Transportation Research Board, 6th Edition, 2018. This source contains methodologies for various types of
intersection control, all of which are related to a measurement of delay in average number of seconds per vehicle.
The Levels of Service for the intersections with side-street stop controls, or those which are unsignalized and have
one or two approaches stop controlled, were analyzed using the “Two-Way Stop-Controlled” intersection capacity
method from the HCM. This methodology determines a level of service for each minor turning movement by
estimating the level of average delay in seconds per vehicle. Results are presented for individual movements
together with the weighted overall average delay for the intersection.
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The study intersection of Lincoln Avenue/Foothill Boulevard, which has stop signs on all approaches, was analyzed
using the “All-Way Stop-Controlled” Intersection methodology from the HCM. This methodology evaluates delay
for each approach based on turning movements, opposing and conflicting traffic volumes, and the number of
lanes. Average vehicle delay is computed for the intersection as a whole and is then related to a Level of Service.
The study intersections that are currently controlled by a traffic signal, or would be in the future, were evaluated
using the signalized methodology from the HCM. This methodology is based on factors including traffic volumes,
green time for each movement, phasing, whether or not the signals are coordinated, truck traffic, and pedestrian
activity. Average stopped delay per vehicle in seconds is used as the basis for evaluation in this LOS methodology.
For purposes of this study, delays were calculated using optimized signal timing.
The ranges of delay associated with the various levels of service are indicated in Table 4.
Table 4 – Intersection Level of Service Criteria
LOS

Two-Way Stop-Controlled

All-Way Stop-Controlled

Signalized

A

Delay of 0 to 10 seconds. Gaps in
Delay of 0 to 10 seconds. Upon
Delay of 0 to 10 seconds.
traffic are readily available for drivers stopping, drivers are immediately able Most vehicles arrive during
exiting the minor street.
to proceed.
the green phase, so do not
stop at all.

B

Delay of 10 to 15 seconds. Gaps in
traffic are somewhat less readily
available than with LOS A, but no
queuing occurs on the minor street.

Delay of 10 to 15 seconds. Drivers may
wait for one or two vehicles to clear
the intersection before proceeding
from a stop.

Delay of 10 to 20 seconds.
More vehicles stop than with
LOS A, but many drivers still
do not have to stop.

C

Delay of 15 to 25 seconds.
Acceptable gaps in traffic are less
frequent, and drivers may approach
while another vehicle is already
waiting to exit the side street.

Delay of 15 to 25 seconds. Drivers will
enter a queue of one or two vehicles
on the same approach and wait for
vehicle to clear from one or more
approaches prior to entering the
intersection.

Delay of 20 to 35 seconds.
The number of vehicles
stopping is significant,
although many still pass
through without stopping.

D

Delay of 25 to 35 seconds. There are
fewer acceptable gaps in traffic, and
drivers may enter a queue of one or
two vehicles on the side street.

Delay of 25 to 35 seconds. Queues of
more than two vehicles are
encountered on one or more
approaches.

Delay of 35 to 55 seconds.
The influence of congestion is
noticeable, and most vehicles
have to stop.

E

Delay of 35 to 50 seconds. Few
acceptable gaps in traffic are
available, and longer queues may
form on the side street.

Delay of 35 to 50 seconds. Longer
Delay of 55 to 80 seconds.
queues are encountered on more than Most, if not all, vehicles must
one approach to the intersection.
stop and drivers consider the
delay excessive.

F

Delay of more than 50 seconds.
Delay of more than 50 seconds.
Drivers may wait for long periods
Drivers enter long queues on all
before there is an acceptable gap in approaches.
traffic for exiting the side streets,
creating long queues.

Delay of more than 80
seconds. Vehicles may wait
through more than one cycle
to clear the intersection.

Reference: Highway Capacity Manual, Transportation Research Board, 2018

Traffic Operation Standards
The City has established its operational standard in the City of Calistoga General Plan as LOS C or better for all state
highways with the exception of the downtown area, and LOS D or better for all other streets. The City seeks to
maintain peak hour LOS D or better at all intersections. Since Lincoln Avenue is Calistoga’s main street and serves
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pedestrian and commercial purposes as much as it does motorized vehicles, it is inappropriate to establish any LOS
standard for Lincoln Avenue between Foothill Boulevard and Wappo Avenue. Instead, the City evaluates traffic on
Lincoln Avenue on an on-going basis, seeking to balance vehicular, bicycle, pedestrian, and parking needs.

Existing Intersection Operation
The Existing Conditions scenario provides an evaluation of current operation based on existing traffic volumes
during the weekday a.m. and p.m. peak periods. This condition includes existing uses on the project site (i.e.,
laundromat, art gallery), but not project-generated traffic volumes. Volume data was collected in February 2020
while local schools were in session and during typical traffic conditions prior to the shelter-in-place directives
associated with the COVID-19 pandemic. Because traffic volumes in the City of Calistoga and the surrounding area
can be substantially greater in the summer months with increased wine country tourism and recreational travel,
a seasonal adjustment factor of 15 percent was applied to the counts collected in February to achieve volumes
representative of the peak season.
Under Existing Conditions, the study intersections are operating acceptably during each peak period except
Lincoln Avenue/Foothill Boulevard, which is operating at LOS E. A summary of the intersection level of service
calculations is contained in Table 5 and copies of the Level of Service calculations for all evaluated scenarios are
provided in Appendix D. The Existing traffic volumes are shown in Figure 5.
Table 5 – Existing Peak Hour Intersection Levels of Service
Study Intersection
Approach

AM Peak

PM Peak

Delay

LOS

Delay

LOS

Lincoln Ave/Stevenson St

2.2

A

1.7

A

Eastbound (Stevenson St) Approach

10.2

B

10.1

B

Lincoln Ave/Fair Way

2.5

A

2.5

A

Eastbound (Fair Way) Approach

13.2

B

16.1

C

Westbound (Fair Way) Approach

16.2

C

17.1

C

3.

Lincoln Ave/Washington St

5.7

A

6.6

A

4.

Lincoln Ave/Foothill Blvd

36.2

E

39.7

E

1.
2.

Notes:

Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way
stop-controlled intersections are indicated in italics; bold text = deficient operation

Lincoln Avenue/Foothill Boulevard was identified in the City of Calistoga Development Impact Fee Study (DIFS), 2014
as operating unacceptably and requiring improvements. The Impact Fee Study indicates that a traffic signal and
additional turn lanes should be installed at this location, and funding for these planned improvements is included
in the fee. With a traffic signal the intersection would be expected to operate acceptably, as detailed in the DIFS.

Future Intersection Operation
Future traffic volumes were developed using information contained in the DIFS. The traffic analysis conducted for
impact fee used planned future development in the City of Calistoga to determine future p.m. peak hour volumes.
In order to develop future a.m. peak hour volumes, growth factors were calculated for each approach at the study
intersections based on the existing and future base p.m. peak hour volumes used for the development impact fee
report traffic analysis. These growth factors were applied to the seasonally-adjusted existing a.m. peak hour
volumes collected for this study. Future volumes for the p.m. peak hour were available from the DIFS for all the
study intersections except Lincoln Avenue/Stevenson Street. In order to determine volumes for this intersection,
the growth anticipated for the eastbound Fair Way approach to Lincoln Avenue was assumed to be representative
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of the Stevenson Street approach and volumes on the Lincoln Avenue approaches were extrapolated from the
nearby Lincoln Avenue/Fair Way intersection.
Although the volumes developed for the impact fee traffic analysis included hotel and commercial space planned
for the project site, project volumes were not subtracted from the anticipated future volumes to achieve a
conservative analysis. The traffic analysis for the DIFS identified planned improvements at two of the study
intersections: signalization of both Lincoln Avenue/Fair Way and Lincoln Avenue/Foothill Boulevard. Additionally,
a left-turn pocket was identified as being needed on southbound Lincoln Avenue at Fair Way in the Pedestrian
Safety Assessment (PSA). The improvements identified as part of the DIFS and the PSA were assumed to exist for
purposes of analyzing Future Conditions at these intersections.
Under the anticipated Future volumes, and with the planned improvements, the study intersections are expected
to operate acceptably. Future operating conditions are summarized in Table 6 and Future volumes are shown in
Figure 6.
Table 6 – Future Peak Hour Intersection Levels of Service
Study Intersection
Approach

AM Peak

PM Peak

Delay

LOS

Delay

LOS

Lincoln Ave/Stevenson St

3.5

A

1.8

A

Eastbound (Stevenson St) Approach

28.2

D

19.1

C

2.

Lincoln Ave/Fair Way

21.5

C

10.4

B

3.

Lincoln Ave/Washington St

7.8

A

8.4

A

4.

Lincoln Ave/Foothill Blvd

46.0

D

44.4

D

1.

Notes:

Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way
stop-controlled intersections are indicated in italics

Trip Generation
The anticipated trip generation for the proposed project was estimated using standard rates published by the
Institute of Transportation Engineers (ITE) in Trip Generation Manual, 9th Edition, 2012 and 10th Edition, 2017. Rates
for “Hotel” (10th Edition LU 310) were applied to the hotel rooms, and although common for hotels to have
restaurants, bars, and minor retail space, because the proposed accessory uses would be open to the public and
more expansive than a typical hotel of this size, the trip generations for these land uses were broken out separately
with the exception of the rooftop lounge which was assumed to be ancillary to the hotel as it is expected to be
used primarily by hotel guests or patrons of other site facilities. Rates for “Quality Restaurant” (10th Edition LU 931)
were applied to the restaurant and bar floor areas and rates for “Specialty Retail” (9th Edition LU 234) were applied
to the mercantile marketplace and retail space as these land uses were determined to be the best representations.
It is noted that the Manual does not include inbound/outbound distribution for Quality Restaurant during the
morning peak hour so it was assumed that two-thirds of these trips would be inbound during this period.

Internal Capture Trips
The Trip Generation Manual also includes data and methodologies that can be applied to determine the proportion
of internal trips that may occur within a development area that includes a variety of land uses, such as the
proposed project. Internal trips occur at mixed-use developments, and in this case, would consist of hotel guests
and employees patronizing the retail, marketplace, restaurant, and lounge facilities. If these facilities were located
on separate sites, these trips would occur on the streets between the facilities; however, since they would be
located on the same site these trips would be considered internal. Most of these trips would be made by walking,
and the few that would be made by automobile would only travel on-site, so they would not affect the adjacent
street network. It is anticipated that approximately 11 percent of the total trips would be internal during the a.m.
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peak hour and 26 percent would be internal during the p.m. peak hour. ITE does not provide daily internal capture
data so an average of the a.m. and p.m. peak hours was applied.

Total Project Trip Generation
The expected trip generation potential for the proposed project is indicated in Table 7, with deductions taken for
internal capture. Although some of the mercantile marketplace and restaurant trips would be pass-by, no
deductions were made as the percentages are expected to be relatively small being a resort-style hotel and to
result in a conservative analysis. The proposed project would be expected to generate an average of 1,325 trips
per day, including 53 trips during the a.m. peak hour and 99 trips during the p.m. peak hour. After internal capture
deductions are taken into account, the project would be expected to generate 1,127 new trips to the surrounding
roadway network on a daily basis, including 51 trips during the morning peak hour and 77 new trips during the
evening peak hour.
Table 7 – Trip Generation Summary
Land Use

Units

Hotel
1

Quality Restaurant
Specialty Retail

2

Daily
Trips

Rate

Trips

In

Out

Rate

Trips

In

Out

96 rooms

8.36

803

0.47

45

27

18

0.60

58

29

29

3.437 ksf

83.84

288

0.73

3

2

1

7.80

27

18

9

5.285 ksf

44.32

234

0.96

5

3

2

2.71

14

6

8

1,325

53

32

21

99

53

46

522

8

5

3

41

24

17

-1

-1

0

-11

-5

-6

-99

-1

0

-1

-11

-6

-5

1,127

51

31

20

77

42

35

Potential Internal Capture Trips*
Internal Capture (generator)
Internal Capture (attractor)
Notes:

PM Peak Hour

Rate

Sub-total

Net New Trips

AM Peak Hour

-19%

-99

-11%

-26%

ksf = 1,000 square feet; * Sum of trips for the restaurant and retail space or hotel trips, whichever is less;
1
Restaurant and Bar; 2 Mercantile Marketplace and Retail Space

While the project site is currently occupied by an art gallery, laundromat, and storage buildings, it is understood
that these uses generate very few trips; this was confirmed during site observations so no trip credits were given
for existing uses to result in a conservative analysis.

Trip Distribution
The applied distribution of new project trips to the street network was based on familiarity with the area and
surrounding region and as well as anticipated travel patterns for project patrons. A distribution of 25 percent of
trips to/from both Lincoln Avenue north of Stevenson Street and Foothill Boulevard west of Lincoln Avenue was
used along with 50 percent of trips to/from Foothill Boulevard east of Lincoln Avenue, as shown in Figure 7 and
Table 8. It was assumed that half of the project trips would occur at the existing driveway on Lincoln Avenue
opposite Stevenson Street and the other half would occur at the new driveway on Fair Way Extension; it was also
assumed that 25 percent of the outbound project trips to Foothill Boulevard would use the new connection
between Fair Way and Gerard Street to make a left turn at the signalized intersection of Lincoln
Avenue/Washington Street.
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Figure 7 – Project Traffic Volumes and Trip Distribution
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Table 8 – Trip Distribution Assumptions
Route

Percent

To/from Lincoln Ave North of Stevenson St

25%

To/from Foothill Blvd West of Lincoln Ave

25%

To/from Foothill Blvd East of Lincoln Ave

50%

Total

100%

Existing plus Project Conditions
Upon the addition of project-related traffic to the Existing volumes, the study intersections are expected to operate
acceptably overall at LOS D or better except for Lincoln Avenue/Foothill Boulevard, which would continue to operate
at LOS E without the planned signalization of this intersection. These results are summarized in Table 9 and Project
traffic volumes are shown in Figure 7.
Table 9 – Existing and Existing plus Project Peak Hour Intersection Levels of Service
Study Intersection
Approach

Existing Conditions
AM Peak

Existing plus Project

PM Peak

AM Peak

PM Peak

Delay

LOS

Delay

LOS

Delay

LOS

Delay

LOS

Lincoln Ave/Stevenson St

2.2

A

1.7

A

2.3

A

2.1

A

Eastbound (Stevenson St) Approach

10.2

B

10.1

B

10.2

B

10.1

B

Lincoln Ave/Fair Way

2.5

A

2.5

A

2.6

A

2.7

A

Eastbound (Fair Way) Approach

13.2

B

16.1

C

13.5

B

17.1

C

Westbound (Fair Way) Approach

16.2

C

17.1

C

14.4

B

16.8

C

3.

Lincoln Ave/Washington St

5.7

A

6.6

A

5.7

A

6.8

A

4.

Lincoln Ave/Foothill Blvd

36.2

E

39.7

E

39.1

E

43.5

E

1.
2.

Notes:

Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way
stop-controlled intersections are indicated in italics; bold text = deficient operation

It is noted that, with the addition of project-related traffic volumes, average delay on the westbound approach to
the intersection of Lincoln Avenue/Fair Way decreases slightly during each peak hour. While this is counterintuitive, this condition occurs when a project adds trips to movements that are currently underused or have
delays that are below the approach average, resulting in a better balance between movements and lower average
delay for that specific approach. In this situation, the westbound approach is currently underutilized as the counts
collected in February 2019 indicate an approach volume of one during the a.m. peak hour and five during the p.m.
peak hour. The conclusion could incorrectly be drawn that the project actually improves operation based on this
data alone; however, it is more appropriate to conclude that the project trips are expected to make use of excess
capacity, so drivers will experience little, if any, change in conditions as a result of the project.
Finding – The study intersections are expected to continue operating acceptably at LOS D or better upon the
addition of project-generated traffic to Existing volumes except for Lincoln Avenue/Foothill Boulevard, which
would continue to operate at LOS E. Under the City’s policy the project would not result in an adverse effect
because Lincoln Avenue and Foothill Boulevard are both State highways that carry substantial traffic through the
City and are not under the City’s control. Further, the addition of project generated traffic would result in less than
a 5-second increase in delay, so would be considered an acceptable increase under this threshold commonly
applied in other nearby jurisdictions, including the County of Napa.
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Future plus Project Conditions
Upon the addition of project-generated traffic to the anticipated Future volumes, and with the planned
signalization of Lincoln Avenue/Fair Way and Lincoln Avenue/Foothill Boulevard, the study intersections are
expected to operate acceptably at LOS D or better. The Future and Future plus Project operating conditions are
summarized in Table 10.
Table 10 – Future and Future plus Project Peak Hour Intersection Levels of Service
Study Intersection
Approach

Future Conditions
AM Peak

Future plus Project

PM Peak

AM Peak

PM Peak

Delay

LOS

Delay

LOS

Delay

LOS

Delay

LOS

Lincoln Ave/Stevenson St

3.5

A

1.8

A

4.0

A

2.5

A

Eastbound (Stevenson St) Approach

28.2

D

19.1

C

28.5

D

19.4

C

2.

Lincoln Ave/Fair Way

21.5

C

10.4

B

22.9

C

11.0

B

3.

Lincoln Ave/Washington St

7.8

A

8.4

A

8.1

A

9.0

A

4.

Lincoln Ave/Foothill Blvd

46.0

D

44.4

D

49.9

D

46.7

D

1.

Notes:

Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way
stop-controlled intersections are indicated in italics

Finding – The study intersections are expected to continue operating acceptably with the addition of projectgenerated traffic to anticipated Future volumes.
Recommendation – The project applicant should pay the required traffic impact fees established by the City of
Calistoga to offset the cumulative effects of project traffic at the study intersections planned to be signalized.

28

Traffic Impact Study for The Veranda at Indian Springs
June 23, 2020

Site Vehicle Access and Circulation
Site Access
The proposed project would be accessed from a new driveway on the proposed extension of Fair Way and an
existing driveway that forms the easterly leg of the Lincoln Avenue/Stevenson Street intersection. The existing
driveway would be reoriented so that it intersects Lincoln Avenue in a more orthogonal direction; the drive aisle
would be extended northeast on its existing trajectory where it would connect to two new drive aisles to be
located on the east side of the hotel facilities. Surface parking would be accessed from both sides of the new drive
aisles.
Proposed off-site improvements include a southbound left-turn lane at Lincoln Avenue/Fair Way Extension and a
short connection between Fair Way Extension and Gerard Street. This connection would be expected to draw
some traffic from the site, especially staff wishing to travel south and needing to turn left onto Lincoln Avenue.
The route via Gerard Street would allow drivers to make the left turn at the signalized intersection of Lincoln
Avenue/Washington Avenue rather than without a signal at Fair Way, at least until that intersection is signalized.
This routing would reduce potential conflicts with traffic from the market on the southwest corner of Lincoln
Avenue/Fair Way by limiting the volume of left turns from westbound Fair Way to southbound Lincoln Avenue.
The Fair Way Extension approach to Lincoln Avenue would include a left-turn lane and a shared through/rightturn lane. It is recommended that this westbound approach as well as the northbound approach at the Gerard
Street extension to Fair Way be stop-controlled. The applicant should be prepared to dedicate sufficient right-ofway to the City for the future installation of a traffic signal at Lincoln Avenue/Fair Way, as shown in a concept
exhibit included in Appendix E.
Finding – Access to the site would be adequate with the improvements proposed.
Recommendation – The westbound approach at Lincoln Avenue/Fair Way as well as the new Gerard Street
approach to Fair Way Extension should be stop-controlled. Adequate right-of-way should be dedicated to the
City for the planned installation of a traffic signal at Lincoln Avenue/Fair Way.

Sight Distance
Sight distances along Lincoln Avenue at the existing driveway were field measured and evaluated based on sight
distance criteria contained in the Highway Design Manual published by Caltrans. The recommended sight
distances for minor street approaches that are either a private road or a driveway are based on stopping sight
distance. Both use the approach travel speeds as the basis for determining the recommended sight distance.
For the posted 25-mph speed limit, the minimum stopping sight distance needed is 150 feet. Based on a review
of field conditions, sight lines to and from the project driveway extend more than 250 feet in each direction
without the presence of parked vehicles along Lincoln Avenue; however, can be restricted to as little as 80 feet
with the presence of vehicles parked in the slots directly adjacent to the driveway. The proposed modifications
to the driveway would result in a more orthogonal connection to Lincoln Avenue, which would improve sight
lines, but since the Vine Trail will likely result in a substantial increase in bicycle activity at this location clear sight
lines will be critical for bicyclist safety so it is recommended that parking be prohibited on the east side of Lincoln
Avenue for the first 30 feet on both sides of the driveway. This improvement would be expected to result in
adequate sight lines.
Consideration was also given to adequacy of sight lines at the driveway to be located on Fair Way Extension and
the new street connection to Gerard Street. Given that the extension of Fair Way will be straight and flat and will
essentially function as a driveway for the project site, it would be expected to have fairly low volumes and speeds
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so sight lines are expected to be adequate at the new driveway and Gerard Street. Any vegetation planned along
the project frontages with Lincoln Avenue or Fair Way Extension should be planted and maintained such that
foliage is less than three or more than seven feet above the pavement surface. Any new signage or monuments
should be placed outside of the vision triangles, which are denoted graphically in Plate 1. The Intersection Sight
Distance (ISD) length should be 150 feet for both driveways.

Plate 1 Vision Triangle Graphic
Finding – Adequate sight distance is expected to be available along Fair Way Extension and existing sight lines
are adequate at the Lincoln Avenue driveway without vehicles parked on the street but can be restricted by
vehicles parked in either of the spaces immediately adjacent to either side of the driveway.
Recommendation – Parking should be prohibited on the east side of Lincoln Avenue within 30 feet of the existing
driveway. Any new vegetation should be planted and maintained so that foliage is less than three or more than
seven feet from the top of pavement. Any new signage should be placed outside of the vision triangles at each
driveway.

Emergency Access
The project would have multiple access points, so should one driveway be compromised during an emergency
situation, first responders would be able to use a different driveway to gain access to the property. A hammerhead
firetruck turnaround would be provided at the interior connection to Indian Springs so emergency response
vehicles would be able to turn around on-site, if needed. Emergency access and circulation would be adequate,
as shown in the emergency circulation exhibit contained in Appendix E. Additionally, the project would include a
new emergency access road between the Calistoga Springs mobile home park and Fair Way Extension, which
would benefit the mobile home park as it currently has only a single access point.
Finding – Emergency access for the project site is expected to be adequate, as proposed, and emergency access
for the Calistoga Springs mobile home park would be improved with a secondary access point.

Left-Turn Lane Warrants
The need for a left-turn lane on Lincoln Avenue at the existing project driveway was evaluated based on criteria
contained in the Intersection Channelization Design Guide, National Cooperative Highway Research Program
(NCHRP) Report No. 279, Transportation Research Board, 1985, as well as an update of the methodology developed
by the Washington State Department of Transportation and published in the Method For Prioritizing Intersection
Improvements, January 1997. The NCHRP report references a methodology developed by M. D. Harmelink that
includes equations that can be applied to expected or actual traffic volumes in order to determine the need for a
left-turn pocket based on safety issues.
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Based on the anticipated Future plus Project volumes, a southbound left-turn lane into the project site would not
be warranted at the Lincoln Avenue/Stevenson Street-Project Driveway intersection; however, a northbound leftturn lane to Stevenson Street would be warranted. While the proposed project would not be expected to add any
volumes to this movement, as part of the frontage improvements adequate space should be provided for the
future provision of a northbound left-turn lane at this location. There may be adequate space for this
improvement, as designed, since a southbound left-turn lane would be provided at Lincoln Avenue/Fair Way and
the configuration could be extended north along the entire block between Fair Way and Stevenson Street, but
this should be further evaluated as the design process moves forward. The turn lane warrant analysis sheets are
contained in Appendix F.
Finding – A southbound left-turn lane would not be warranted at the project entrance opposite Stevenson Street,
but one would be warranted in the northbound direction to serve non-project traffic.
Recommendation – As part of the frontage improvements along Lincoln Avenue, adequate space should be
provided for the future provision of northbound left-turn lane at Stevenson Street.
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Parking
The project was analyzed to determine whether the proposed parking supply would be sufficient to meet City
Code. The project site as proposed would provide a total of 233 parking spaces on-site.

Required Parking
Jurisdiction parking supply requirements are based on the City of Calistoga Municipal Code, Chapter 17.36; OffStreet Parking and Loading. The City’s municipal code does not include specific rates for hotels. The most
applicable rate available is for “Spa/Health Resorts – with tourist units,” which requires 1.1 spaces per unit. This
rate was applied to determine the required parking for the hotel. The City requires one space per 200 square feet
for general retail space and one space per 100 square feet for restaurant space. For the purposes of evaluating
consistency with City requirements, the retail and mercantile marketplace were both considered general retail
space and the restaurant, bar, and rooftop lounge were all considered restaurant space, though it is noted that
the rooftop lounge is expected to be ancillary to the hotel so would not generate a separate parking demand.
Based on the City’s requirements, the proposed project would need to provide 209 parking spaces. The proposed
supply of 233 spaces would be more than adequate to meet the anticipated demand. The parking calculations
are summarized in Table 11.
Table 11 – Parking Requirements per City of Calistoga Municipal Code
Land Use

Units

Spa/Health Resort
1

Restaurant

General Retail

2

City Requirements
Rate

Spaces Required

96 rooms

1.1 per unit

106

7,654 sf

1.0 per 100 sf

77

5,285 sf

1.0 per 200 sf

26

Total Parking Required

209

Total Parking Proposed
Notes:

1

233
2

sf = square feet; Restaurant, Bar, and Rooftop Lounge; Mercantile Marketplace and Retail Space

Finding – The proposed vehicle parking supply of 233 spaces would exceed the City-required supply of 209
spaces.
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Conclusions and Recommendations
Conclusions


Pedestrian facilities serving the project site would be adequate upon construction of sidewalks along the
street frontages, as proposed, and the crosswalks shown on the site plan. The pedestrian path between the
Calistoga Springs mobile home park and Fair Way Extension would substantially improve access to
Downtown for residents of the mobile home park.



Bicycle facilities serving the project site would be adequate and proposed improvements are consistent with
the Calistoga Active Transportation Plan. The on-site supply of bike parking would satisfy City requirements;
however, the project site plan does not identify the number of bicycle parking spaces in the public plaza.



The project would be accessible by transit.



The City of Calistoga has not yet adopted standards of significance related to VMT so the project was
evaluated with respect to OPR’s recommendation of a 15 percent reduction for the employee component.
Based on the project location and TDM measures proposed, the project would reasonably be expected to
have a less-than-significant impact on employee VMT. Hotel guest VMT could also reasonably be presumed
to have a less-than-significant impact based on OPR guidance and how other jurisdictions have assessed VMT
for hotel projects.



All four study intersections have calculated collision rates that are lower than the statewide averages for
similar facilities, indicating that there are no readily apparent safety issues in the study area.



The proposed project would generate an average of 1,127 new daily trips with 51 new trips during the a.m.
peak hour and 77 new trips during the p.m. peak hour.



Under Existing Conditions, the study intersections are operating acceptably during each peak period except
for Lincoln Avenue/Foothill Boulevard, which is operating at LOS E during both peak hours. Upon the addition
of project traffic, the study intersections would continue to operate at the same levels of service and although
Lincoln Avenue/Foothill Boulevard would continue to operate at LOS E this would be considered an
acceptable condition since the increase in delay would be less than five seconds and the intersection carries
a substantial amount of regional traffic not in the City’s control.



Under the anticipated Future volumes and with completion of the planned infrastructure improvements
identified in the City’s development impact fee, all study intersections are expected to operate acceptably
without and with project traffic.



Vehicular access to the site would be adequate as proposed.



Adequate sight distance is expected to be available along Fair Way Extension and existing sight lines are
adequate at the Lincoln Avenue driveway if there are no vehicles parked on the street immediately adjacent
to the driveway.



Emergency access for the project site is expected to be adequate, as proposed, and emergency access for the
Calistoga Springs mobile home park would be improved with a secondary access point.



A southbound left-turn lane would not be warranted at the project entrance opposite Stevenson Street, but
one would be warranted in the northbound direction.



The proposed vehicle parking supply of 233 spaces would exceed the City-required supply of 209 spaces.
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Recommendations


The project should install ladder-style crosswalk markings on the north leg of Lincoln Avenue/Fair Way
Extension as recommended in the Pedestrian Safety Assessment as well as a new crosswalk on the east leg of
the intersection and across Fair Way Extension on the west side of the project driveway. All new project
pedestrian facilities should be ADA-compliant.



Parking for at least 10 bicycles should be included in the public plaza amenities and design of the Vine Trail
segment should be coordinated with the NVVTC.



The project should implement the TDM measures identified in this report, including carpool and active
transportation incentives, subsidized transit passes, and bicycle trip-end facilities, to reduce its employeebased VMT by 15 percent below unmitigated project conditions.



The applicant should pay the required traffic impact fees established by the City to offset cumulative effects
and fund planned infrastructure improvements.



The westbound approach at Lincoln Avenue/Fair Way as well as the new Gerard Street approach to Fair Way
Extension should be stop-controlled.



Adequate right-of-way should be dedicated to the City for the planned installation of a traffic signal at Lincoln
Avenue/Fair Way Extension.



Parking should be prohibited on the east side of Lincoln Avenue within 30 feet of the existing driveway. Any
new vegetation along the project frontages should be planted and maintained so that foliage is less than
three or more than seven feet from the top of pavement. Any new signage should be placed outside of the
vision triangles at each driveway.



As part of the frontage improvements along Lincoln Avenue, adequate space should be provided for the
future provision of northbound left-turn lane at the Lincoln Avenue/Stevenson Street intersection.
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Appendix A
Pedestrian Safety Assessment Recommendations
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City of Calistoga
Pedestrian Safety Assessment
July 2015

Figure 4-4: North of Downtown
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NCHRP Treatment Worksheets
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TCRP Report 112 - NCHRP Report 562 - Pedestrian Crossing Treatment Worksheet
Worksheet 1: Peak-Hour, 35 MPH or Less
Analyst and Site Information
W-Trans
Analyst:
Major Street:
Lincoln Avenue
20-May-20
Analysis Date:
Minor Street or Location: Fair Way Extension
4-Feb-20
Data Collection Date:
Peak Hour:
AM Existing
Step 1: Select worksheet (speed reflects posted or statutory speed limit or 85th percentile speed on the major street):
a) Worksheet 1 - 35 mph or less
b) Worksheet 2- exceeds 35 mph, communities with less than 10,000, or where major transit stop exists
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a TCD type of treatment?
2a
39
Peak-hour pedestrian volume (ped/h), vp
If 2a ≥ 20 ped/h, then go to Step 3.
If 2a < 20 ped/h, then consider median refuge islands, curb extensions, traffic calming, etc. as feasible.
0
3a
568
Major road volume, total of both approaches during peak hour (veh/h), V maj-s
Minimum signal warrant volume for peak hour (use 3a for Vmaj-s), SC
SC = 0.00021 Vmaj-s² - 0.74072 Vmaj-s + 734.125)/0.75
3b
508.1291548
OR [(0.00021 3a² - 0.74072 3a + 734.125)/0.75]
3c
508.1291548
If 3b< 133, then enter 133. If 3b ≥ 133, then enter 3b.
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s (1.1 m/s), then reduce 3c by
3d
508.1291548
up to 50 percent; otherwise enter 3c.
If 2a ≥ 3d, then the warrant has been met and a traffic signal should be considered if not within 300 ft of another traffic signal. Otherwise, the warrant has not been
met. Go to Step 4.
Step 4: Estimate pedestrian delay.
4a
50
Pedestrian crossing distance, curb to curb (ft), L
4b
3.5
Pedestrian walking speed (ft.s), Sp
4c
4
Pedestrian start-up time and end clearance time (s), ts
Critical gap required for crossing pedestrian (s), tc= (L/Sp) + ts OR [(4a/4b) + 4c)]
4d
18.28571429
Major road volume, total of both approaches or approach being crossed if median refuge island is
present during peak hour (veh.h), Vmaj-d
4e
568
Major road flow rate (veh/s), v = Vmaj-d/3600 OR [4e/3600]
4f
0.157777778
v tc
4f x 4d
Average pedestrian delay (s/person), dp = (e - v tc - 1) / v OR [(e
4g
88.85857947
-4f x 4d - 1) / 4f]
Total pedestrian delay (h), Dp=(dp x Vp) / 3600 OR [(4g x 2a) / 3600]
(this is estimated delayfor all pedestrians crossing the major roadway without a crossing treatment assumes 05 compliance). This calculated value can be replaced with the actual total pedestrian
4h
0.965102905
delay measured at the site.
Step 5: Select treatment based upon total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region, Comp = high or low
5a
LOW
Total Pedestrian Delay, Dp (from 4h) and Motorist
Treatment Category (see Descriptions of Sample Treatments for examples)
Compliance, Comp (from 5a)
Dp >21.3h (Comp = high or low) OR
5.3h<Dp<21.3 h and Comp = low

DO NOT USE RED

1.3h < Dp < 21.3h and Comp = high or low) OR
5.3 < Dp < 21.3 h and Comp = high

DO NOT USE ACTIVE OR ENHANCED

Dp < 1.3 h (Comp = high or low)

USE CROSSWALK

Roadway Configuration:

50' Wide, <35 mph, Vped = 3.5 ft/s

Pedestrian Volume (ped/hr)

800
700
600
500
400
300
200
100
0
0

300

600

900

1200

1500

1800

2100 +

Major Road Volume - Total of Approaches (veh/hr)
Legend:
Study Intersection
Striped Crosswalk
Enhanced-High Visibility/Active when Present
Red
Enhanced-High Visibility/Active when Present (if high
compliance expected) OR Red (if low compliance
expected)
Signal
No Treatment

Red:
Midblock Signal
Half Signal
HAWK

Description of Treatment Types:
Enhanced-High Visibility/Active when Present
Active When Present
Enhanced/High Visibility
In Roadway Warning
In-Street Crossing Signs
Lights
High Visibility Signs/Markings
Passive/Pushbutton
Pedestrian Refuge Islands
Flashing Beacons
Raised Crosswalks
Pedestrian Crossing
Curb Extensions
Flags
Advanced Signage
Rapid Rectangular
Advanced Stop/Yield Lines
Flashing Beacons
Constant Flashing Yellow Beacons

TCRP Report 112 - NCHRP Report 562 - Pedestrian Crossing Treatment Worksheet
Worksheet 1: Peak-Hour, 35 MPH or Less
Analyst and Site Information
W-Trans
Analyst:
Major Street:
Lincoln Avenue
20-May-20
Analysis Date:
Minor Street or Location: Fair Way Extension
4-Feb-20
Data Collection Date:
Peak Hour:
PM Existing
Step 1: Select worksheet (speed reflects posted or statutory speed limit or 85th percentile speed on the major street):
a) Worksheet 1 - 35 mph or less
b) Worksheet 2- exceeds 35 mph, communities with less than 10,000, or where major transit stop exists
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a TCD type of treatment?
2a
25
Peak-hour pedestrian volume (ped/h), vp
If 2a ≥ 20 ped/h, then go to Step 3.
If 2a < 20 ped/h, then consider median refuge islands, curb extensions, traffic calming, etc. as feasible.
0
3a
680
Major road volume, total of both approaches during peak hour (veh/h), V maj-s
Minimum signal warrant volume for peak hour (use 3a for Vmaj-s), SC
SC = 0.00021 Vmaj-s² - 0.74072 Vmaj-s + 734.125)/0.75
3b
436.9316236
OR [(0.00021 3a² - 0.74072 3a + 734.125)/0.75]
3c
436.9316236
If 3b< 133, then enter 133. If 3b ≥ 133, then enter 3b.
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s (1.1 m/s), then reduce 3c by
3d
436.9316236
up to 50 percent; otherwise enter 3c.
If 2a ≥ 3d, then the warrant has been met and a traffic signal should be considered if not within 300 ft of another traffic signal. Otherwise, the warrant has not been
met. Go to Step 4.
Step 4: Estimate pedestrian delay.
4a
50
Pedestrian crossing distance, curb to curb (ft), L
4b
3.5
Pedestrian walking speed (ft.s), Sp
4c
4
Pedestrian start-up time and end clearance time (s), ts
Critical gap required for crossing pedestrian (s), tc= (L/Sp) + ts OR [(4a/4b) + 4c)]
4d
18.28571429
Major road volume, total of both approaches or approach being crossed if median refuge island is
present during peak hour (veh.h), Vmaj-d
4e
680
Major road flow rate (veh/s), v = Vmaj-d/3600 OR [4e/3600]
4f
0.188888889
v tc
4f x 4d
Average pedestrian delay (s/person), dp = (e - v tc - 1) / v OR [(e
4g
143.8500386
-4f x 4d - 1) / 4f]
Total pedestrian delay (h), Dp=(dp x Vp) / 3600 OR [(4g x 2a) / 3600]
(this is estimated delayfor all pedestrians crossing the major roadway without a crossing treatment assumes 05 compliance). This calculated value can be replaced with the actual total pedestrian
4h
1.010946105
delay measured at the site.
Step 5: Select treatment based upon total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region, Comp = high or low
5a
LOW
Total Pedestrian Delay, Dp (from 4h) and Motorist
Treatment Category (see Descriptions of Sample Treatments for examples)
Compliance, Comp (from 5a)
Dp >21.3h (Comp = high or low) OR
5.3h<Dp<21.3 h and Comp = low

DO NOT USE RED

1.3h < Dp < 21.3h and Comp = high or low) OR
5.3 < Dp < 21.3 h and Comp = high

DO NOT USE ACTIVE OR ENHANCED

Dp < 1.3 h (Comp = high or low)

USE CROSSWALK

Roadway Configuration:

50' Wide, <35 mph, Vped = 3.5 ft/s

Pedestrian Volume (ped/hr)

800
700
600
500
400
300
200
100
0
0

300

600

900

1200

1500

1800

2100 +

Major Road Volume - Total of Approaches (veh/hr)
Legend:
Study Intersection
Striped Crosswalk
Enhanced-High Visibility/Active when Present
Red
Enhanced-High Visibility/Active when Present (if high
compliance expected) OR Red (if low compliance
expected)
Signal
No Treatment

Red:
Midblock Signal
Half Signal
HAWK

Description of Treatment Types:
Enhanced-High Visibility/Active when Present
Active When Present
Enhanced/High Visibility
In Roadway Warning
In-Street Crossing Signs
Lights
High Visibility Signs/Markings
Passive/Pushbutton
Pedestrian Refuge Islands
Flashing Beacons
Raised Crosswalks
Pedestrian Crossing
Curb Extensions
Flags
Advanced Signage
Rapid Rectangular
Advanced Stop/Yield Lines
Flashing Beacons
Constant Flashing Yellow Beacons

Appendix C
Collision Rate Calculations

Traffic Impact Study for The Veranda at Indian Springs
June 2020

C

Intersection Collision Rate Calculations
The Veranda at Indian Springs
Intersection #

1:

Lincoln Ave & Stevenson St

Date of Count: Tuesday, April 21, 2020

Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:
Start Date:
End Date:
Number of Years:

0
0
0
6000
October 1, 2014
September 30, 2019
5

Intersection Type: Tee
Control Type: Stop & Yield Controls
Area: Urban
collision rate =

collision rate =

Study Intersection
Statewide Average*

Number of Collisions x 1 Million
ADT x 365 Days per Year x Number of Years

6,000

0
x

Collision Rate
0.00 c/mve
0.08 c/mve

x
365

1,000,000
x

Fatality Rate
0.0%
1.0%

5

Injury Rate
0.0%
45.1%

ADT = average daily total vehicles entering intersection
c/mve = collisions per million vehicles entering intersection
* 2016 Collision Data on California State Highways, Caltrans

Intersection #

2:

Lincoln Ave & Fair Way

Date of Count: Tuesday, April 21, 2020
Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:
Start Date:
End Date:
Number of Years:

0
0
0
7000
October 1, 2014
September 30, 2019
5

Intersection Type: Four-Legged
Control Type: Stop & Yield Controls
Area: Urban
collision rate =

collision rate =

Study Intersection
Statewide Average*

Number of Collisions x 1 Million
ADT x 365 Days per Year x Number of Years

7,000

0
x

Collision Rate
0.00 c/mve
0.13 c/mve

x
365

1,000,000
x

Fatality Rate
0.0%
1.1%

5

Injury Rate
0.0%
43.8%

ADT = average daily total vehicles entering intersection
c/mve = collisions per million vehicles entering intersection
* 2016 Collision Data on California State Highways, Caltrans

W-Trans

5/22/2020
Page 1 of 2

Intersection Collision Rate Calculaions
The Veranda at Indian Springs
Intersection #

3:

Lincoln Ave & Washington St

Date of Count: Tuesday, April 21, 2020

Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:
Start Date:
End Date:
Number of Years:

3
1
0
10000
October 1, 2014
September 30, 2019
5

Intersection Type: Four-Legged
Control Type: Signals
Area: Urban
collision rate =

collision rate =

Study Intersection
Statewide Average*

Number of Collisions x 1 Million
ADT x 365 Days per Year x Number of Years

10,000

3
x

Collision Rate
0.16 c/mve
0.24 c/mve

x
365

1,000,000
x

Fatality Rate
0.0%
0.5%

5

Injury Rate
33.3%
44.6%

ADT = average daily total vehicles entering intersection
c/mve = collisions per million vehicles entering intersection
* 2016 Collision Data on California State Highways, Caltrans

Intersection #

4:

Lincoln Ave & Foothill Blvd

Date of Count: Tuesday, April 21, 2020
Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:
Start Date:
End Date:
Number of Years:

5
1
0
13900
October 1, 2014
September 30, 2019
5

Intersection Type: Four-Legged
Control Type: 4 Way Flasher
Area: Urban
collision rate =

collision rate =

Study Intersection
Statewide Average*

Number of Collisions x 1 Million
ADT x 365 Days per Year x Number of Years

13,900

5
x

Collision Rate
0.20 c/mve
0.22 c/mve

x
365

1,000,000
x

Fatality Rate
0.0%
1.0%

5

Injury Rate
20.0%
34.6%

ADT = average daily total vehicles entering intersection
c/mve = collisions per million vehicles entering intersection
* 2016 Collision Data on California State Highways, Caltrans

W-Trans

5/22/2020
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Appendix D
Intersection Level of Service Calculations

Traffic Impact Study for The Veranda at Indian Springs
June 2020
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$PEHU>V@

























$OOUHG>V@

























6SOLW>V@

























9HKLFOH([WHQVLRQ>V@

























:DON>V@

























3HGHVWULDQ&OHDUDQFH>V@

























9ROXPHV
1DPH

/LQFROQ$YH

%DVH9ROXPH,QSXW>YHKK@
%DVH9ROXPH$GMXVWPHQW)DFWRU



*URZWK)DFWRU



/LQFROQ$YH






:DVKLQJWRQ6W






:DVKLQJWRQ6W








           

+HDY\9HKLFOHV3HUFHQWDJH>@

























           

,Q3URFHVV9ROXPH>YHKK@

























6LWH*HQHUDWHG7ULSV>YHKK@

























'LYHUWHG7ULSV>YHKK@

























3DVVE\7ULSV>YHKK@

























([LVWLQJ6LWH$GMXVWPHQW9ROXPH>YHKK@

























2WKHU9ROXPH>YHKK@

























5LJKW7XUQRQ5HG9ROXPH>YHKK@

























7RWDO+RXUO\9ROXPH>YHKK@

























5HVW,Q:DON

3HDN+RXU)DFWRU

           

2WKHU$GMXVWPHQW)DFWRU

           

1R

1R

1R

O6WDUW8S/RVW7LPH>V@

















































0LQLPXP5HFDOO

<HV

<HV

1R

1R

0D[LPXP5HFDOO

1R

1R

1R

1R

3HGHVWULDQ5HFDOO

1R

1R

1R























'HWHFWRU/HQJWK>IW@

























,8SVWUHDP)LOWHULQJ)DFWRU













































3HGHVWULDQ6LJQDO*URXS



7RWDO$QDO\VLV9ROXPH>YHKK@

























3HGHVWULDQ:DON>V@



3UHVHQFHRI2Q6WUHHW3DUNLQJ

1R

1R

1R

1R

1R

1R

1R

1R

3HGHVWULDQ&OHDUDQFH>V@



2Q6WUHHW3DUNLQJ0DQHXYHU5DWH>K@

























/RFDO%XV6WRSSLQJ5DWH>K@































YBGL,QERXQG3HGHVWULDQ9ROXPHFURVVLQJPDMRUVWUHHW>









YBFR2XWERXQG3HGHVWULDQ9ROXPHFURVVLQJPLQRUVWUHH









YBFL,QERXQG3HGHVWULDQ9ROXPHFURVVLQJPLQRUVWUHHW>









YBDE&RUQHU3HGHVWULDQ9ROXPH>SHGK@









%LF\FOH9ROXPH>ELF\FOHVK@









7KH9HUDQGDDW,QGLDQ6SULQJV

:7UDQV




([FOXVLYH3HGHVWULDQ3KDVH





1R

'HWHFWRU/RFDWLRQ>IW@



YBGR2XWERXQG3HGHVWULDQ9ROXPHFURVVLQJPDMRUVWUHH

1R

O&OHDUDQFH/RVW7LPH>V@

7RWDO0LQXWH9ROXPH>YHKK@

30)XWXUH3URMHFW



$X[LOLDU\6LJQDO*URXSV

7KH9HUDQGDDW,QGLDQ6SULQJV
30)XWXUH3URMHFW

:7UDQV


*HQHUDWHGZLWK

*HQHUDWHGZLWK

9HUVLRQ

9HUVLRQ
0RYHPHQW$SSURDFK ,QWHUVHFWLRQ5HVXOWV

/DQH*URXS&DOFXODWLRQV
/DQH*URXS

/

&

/

&

&

&

GB0'HOD\IRU0RYHPHQW>VYHK@

























&&\FOH/HQJWK>V@
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%

$

$

%

$

$
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%

%

%
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%
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$

$
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GB,,QWHUVHFWLRQ'HOD\>VYHK@





%

%
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,QWHUVHFWLRQ/26

$

J&*UHHQ&\FOH













,QWHUVHFWLRQ9&
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$

$
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5HVW,Q:DON

3HDN+RXU)DFWRU

           

2WKHU$GMXVWPHQW)DFWRU
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1R

O6WDUW8S/RVW7LPH>V@

















































0LQLPXP5HFDOO

1R
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1R
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3HGHVWULDQ6LJQDO*URXS



7RWDO$QDO\VLV9ROXPH>YHKK@

























3HGHVWULDQ:DON>V@



3UHVHQFHRI2Q6WUHHW3DUNLQJ

1R

1R

1R
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3HGHVWULDQ&OHDUDQFH>V@



2Q6WUHHW3DUNLQJ0DQHXYHU5DWH>K@
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YBGL,QERXQG3HGHVWULDQ9ROXPHFURVVLQJPDMRUVWUHHW>









YBFR2XWERXQG3HGHVWULDQ9ROXPHFURVVLQJPLQRUVWUHH









YBFL,QERXQG3HGHVWULDQ9ROXPHFURVVLQJPLQRUVWUHHW>









YBDE&RUQHU3HGHVWULDQ9ROXPH>SHGK@
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Concept Signalization and Emergency Access Exhibits

Traffic Impact Study for The Veranda at Indian Springs
June 2020
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Appendix F
Turn Lane Warrants Analysis Sheets

Traffic Impact Study for The Veranda at Indian Springs
June 2020

F

Turn Lane Warrant Analysis - 4 Legged Intersections
Study Intersection: Lincoln Ave/Stevenson St-Project Dwy
Study Scenario: AM Future + Project
Direction of Analysis Street: North/South
Stevenson St
Lincoln Ave
Southbound Volumes (veh/hr)

Lincoln Ave
Northbound Volumes (veh/hr)
90

5

Through Volume =

418

926

= Through Volume

Right Turn Volume =

12

4

= Left Turn Volume

Northbound Speed Limit:
Northbound Configuration:

25 mph
2 Lanes Undivided

Southbound Speed Limit:
Southbound Configuration:

Project Dwy

Northbound Left Turn Lane Warrants

25 mph
2 Lanes Undivided

Southbound Left Turn Lane Warrants

Percentage Left Turns %lt

17.3 %

Advancing Volume Threshold AV

Percentage Left Turns %lt

0.4 %

Advancing Volume Threshold AV

263 veh/hr

If AV<Va then warrant is met

1574 veh/hr

If AV<Va then warrant is met

1000

1000

900

900

800

800
Opposing Volume (Vo)

Opposing Volume (Vo)

= Right Turn Volume

Left Turn Volume =

700
600
500
400
300
200
100

700
600
500
400
300
200
100

0

200

400
600
Advancing Volume (Va)

800

1000

Study Intersection
Two lane roadway warrant threshold for:
25 mph
Turn lane warranted if point falls to right of warrant threshold line

0

200

400
600
Advancing Volume (Va)

800

Study Intersection
Two lane roadway warrant threshold for:
25 mph
Turn lane warranted if point falls to right of warrant threshold line

Left Turn Lane Warranted:
YES
Left Turn Lane Warranted:
Note: If one direction has a left turn lane warranted, a left turn lane should be installed on the other side as well
Northbound Right Turn Lane Warrants
1. Check for right turn volume criteria

NO

Southbound Right Turn Lane Warrants
1. Check for right turn volume criteria

Thresholds not met, continue to next step

Thresholds not met, continue to next step

2. Check advance volume threshold criteria for turn lane
Advancing Volume Threshold: AV =
Advancing Volume Va =

2. Check advance volume threshold criteria for turn lane
Advancing Volume Threshold: AV =
Advancing Volume Va =

If AV<Va then warrant is met
Right Turn Lane Warranted:

520
No

If AV<Va then warrant is met
Right Turn Lane Warranted:

NO

Northbound Right Turn Taper Warrants

1012.6
935
No

NO

Southbound Right Turn Taper Warrants

(evaluate if right turn lane is unwarranted)

(evaluate if right turn lane is unwarranted)

1. Check taper volume criteria

1. Check taper volume criteria

NOT WARRANTED - Less than 40 vehicles

NOT WARRANTED - Less than 20 vehicles

2. Check advance volume threshold criteria for taper
Advancing Volume Threshold AV =
Advancing Volume Va =
If AV<Va then warrant is met

2. Check advance volume threshold criteria for taper
Advancing Volume Threshold AV =
Advancing Volume Va =
If AV<Va then warrant is met

Right Turn Taper Warranted:

1000

NO

933.3
520
No

Right Turn Taper Warranted:

935
-

NO

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , Jan. 1997.
The right turn lane and taper analysis is based on work conducted by Cottrell in 1981. The left turn lane analysis is based on work conducted by M.D.
Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.
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Turn Lane Warrant Analysis - 4 Legged Intersections
Study Intersection: Lincoln Ave/Stevenson St-Project Dwy
Study Scenario: PM Future + Project
Direction of Analysis Street: North/South
Stevenson St
Lincoln Ave
Southbound Volumes (veh/hr)

Lincoln Ave
Northbound Volumes (veh/hr)
80

5

Through Volume =

541

750

= Through Volume

Right Turn Volume =

16

7

= Left Turn Volume

Northbound Speed Limit:
Northbound Configuration:

25 mph
2 Lanes Undivided

Southbound Speed Limit:
Southbound Configuration:

Project Dwy

Northbound Left Turn Lane Warrants

25 mph
2 Lanes Undivided

Southbound Left Turn Lane Warrants

Percentage Left Turns %lt

12.6 %

Advancing Volume Threshold AV

Percentage Left Turns %lt

0.9 %

Advancing Volume Threshold AV

372 veh/hr

If AV<Va then warrant is met

1263 veh/hr

If AV<Va then warrant is met

1000

1000

900

900

800

800
Opposing Volume (Vo)

Opposing Volume (Vo)

= Right Turn Volume

Left Turn Volume =

700
600
500
400
300
200
100

700
600
500
400
300
200
100

0

200

400
600
Advancing Volume (Va)

800

1000

Study Intersection
Two lane roadway warrant threshold for:
25 mph
Turn lane warranted if point falls to right of warrant threshold line

0

200

400
600
Advancing Volume (Va)

800

Study Intersection
Two lane roadway warrant threshold for:
25 mph
Turn lane warranted if point falls to right of warrant threshold line

Left Turn Lane Warranted:
YES
Left Turn Lane Warranted:
Note: If one direction has a left turn lane warranted, a left turn lane should be installed on the other side as well
Northbound Right Turn Lane Warrants
1. Check for right turn volume criteria

NO

Southbound Right Turn Lane Warrants
1. Check for right turn volume criteria

Thresholds not met, continue to next step

Thresholds not met, continue to next step

2. Check advance volume threshold criteria for turn lane
Advancing Volume Threshold: AV =
Advancing Volume Va =

2. Check advance volume threshold criteria for turn lane
Advancing Volume Threshold: AV =
Advancing Volume Va =

If AV<Va then warrant is met
Right Turn Lane Warranted:

637
No

If AV<Va then warrant is met
Right Turn Lane Warranted:

NO

Northbound Right Turn Taper Warrants

1012.6
762
No

NO

Southbound Right Turn Taper Warrants

(evaluate if right turn lane is unwarranted)

(evaluate if right turn lane is unwarranted)

1. Check taper volume criteria

1. Check taper volume criteria

NOT WARRANTED - Less than 40 vehicles

NOT WARRANTED - Less than 20 vehicles

2. Check advance volume threshold criteria for taper
Advancing Volume Threshold AV =
Advancing Volume Va =
If AV<Va then warrant is met

2. Check advance volume threshold criteria for taper
Advancing Volume Threshold AV =
Advancing Volume Va =
If AV<Va then warrant is met

Right Turn Taper Warranted:

1000

NO

800
637
No

Right Turn Taper Warranted:

762
-

NO

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , Jan. 1997.
The right turn lane and taper analysis is based on work conducted by Cottrell in 1981. The left turn lane analysis is based on work conducted by M.D.
Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.
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