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Executive Summary

The project as proposed would replace approximately 37,250 square feet of general office space at 2150 West
College Avenue in Santa Rosa with 168 multifamily residential units, including 70 one-bedroom units, 83 two-
bedroom units and 15 three-bedroom units. Of the 168 units, 59 (35 percent) are to be designated as affordable
housing units. The project site is accessed via two existing driveways on West College Avenue.

Under Existing and Future conditions, all five study intersections operate or are expected to operate at an
acceptable Level of Service (LOS) of D or better during both the a.m. and p.m. peak hours. The unsignalized study
intersection of West College Avenue/Navarro Street was evaluated to determine potential need for a traffic signal.
Signalization is not warranted and is not recommended.

The project is expected to generate an average of 914 new daily trips, including 60 a.m. peak hour trips and 74
p.m. peak hour trips. No deductions were taken for existing office building as it is vacant. After adding trips from
the proposed project to Existing and Future volumes, the study intersections are anticipated to continue
operating at the same levels of service as under current and future conditions of LOS D or better.

The project is expected to have a less-than-significant impact on VMT due to its density, proposed pedestrian
improvements, and allocation of affordable housing units.

Off-site facilities for pedestrians, bicycles and transit riders are generally adequate though it is recommended that
the applicant construct an enhanced crosswalk including RRFBs at West College Avenue/Navarro Street to
accommodate the anticipated increase in pedestrian trips associated with school-aged residents of the project.

Sight distance along West College Avenue is adequate from both driveways. A left-turn lane is warranted on West
College Avenue at the western project driveway and, based on discussions with City staff, reconfiguration of the
existing roadway geometry to provide a center turn lane in place of the second eastbound travel lane is proposed
to meet this need.

The proposed project would provide 272 parking, spaces which is more than the 263 spaces that could be required
under the Santa Rosa Municipal Code assuming a 25-percent reduction is allowed given the proximity to the
transit hub on Stony Point Road at West College Avenue together with availability of bike lanes and off-street trails
for other non-motorized uses and inclusion of affordable housing units. Additionally, facilities providing secure
parking for 42 bicycles should be provided on-site.
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Introduction

This report presents an analysis of the potential traffic impacts that would be associated with development of 168
multifamily apartment units at 2150 West College Avenue in the City of Santa Rosa. The traffic study was
completed in accordance with the criteria established by the City of Santa Rosa 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 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 to mitigate these impacts to a level of insignificance as defined by the City's General Plan
or other policies. Vehicular traffic impacts are typically evaluated 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 existing travel patterns or anticipated travel patterns specific to the proposed project, then analyzing the
impact the new traffic would be expected to have on critical intersections or roadway segments. Impacts relative
to access for pedestrians, bicyclists, and to transit are also addressed.

Project Profile

The project as proposed would result in the construction of 168 multifamily apartment units at 2150 West College
Avenue, including 59 “affordable” units. The existing on-site development consists of approximately 37,255
square feet of unoccupied office space previously used by the Sonoma County Water Agency. The project site is
accessed by two existing driveways on West College Avenue and would also provide access to the Santa Rosa
Creek Trail via a paved path. The location of the project site is shown in Figure 1.
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Transportation Setting

Operational Analysis

Study Area and Periods
The study area consists of the following intersections:

Guerneville Road/Marlow Road

West College Avenue/Putney Drive

West College Avenue/Navarro Street

West College Avenue/Marlow Road-Stony Point Road
West 9t Street/Stony Point Road

ukhwn =

Operating conditions during the 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.

Study Intersections

Guerneville Road/Marlow Road is a four-legged signalized intersection with marked crosswalks and bike lanes
present on all legs. Protected left-turn phasing is provided at all approaches and pedestrian phasing exists on all
legs.

West College Avenue/Putney Drive is a four-legged signalized intersection with marked crosswalks across all
legs supported by pedestrian phasing. Class Il bike lanes are present on both the east and west legs.

West College Avenue/Navarro Street is an unsignalized tee intersection including stop-control on the
southbound approach.

West College Avenue/Marlow Road-Stony Point Road is a four-legged signalized intersection including
crosswalks and bike lanes as well as protected left-turn phasing and pedestrian phasing on all legs.

West 9th Street/Stony Point Road is a four-legged signalized intersection including crosswalks on the north,
east, and west legs. Split phasing controls the east-west traffic, and protected left-turn phasing is provided for
north-south traveling vehicles. Pedestrian phasing is provided on the north, east, and west legs and Class Il bike
lanes are provided on the north, south, and east legs.

The locations of the study intersections and the existing lane configurations and controls are shown in Figure 1.
Study Roadways

Marlow Road-Stony Point Road is a north-south arterial with an approximate 76-foot width in the project vicinity
that includes four travel lanes as well as a center median or a two-way left-turn lane in some locations. The

roadway also includes thirteen-foot travel lanes, Class Il bike lanes, and has posted speed limit of 35 miles per hour.

Guerneville Road is an arterial running east-west. Near the project site the roadway is approximately 70 feet
wide, including four travel lanes, Class Il bike lanes, and either a raised center median or a two-way left-turn lane.
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The roadway is also characterized by twelve-foot wide travel lanes and has a posted speed limit of 40 miles per
hour.

West College Avenue is an east-west arterial approximately 60 feet in width. The roadway is generally
characterized by four eleven-foot wide travel lanes including two in each direction, together with a center two-
way left-turn lane and Class Il bike lanes, though there is currently only one westbound lane across from the
project’s frontage along the frontages of two parcels that are mostly undeveloped. The roadway has a posted
speed limit of 40 miles per hour.

Putney Drive is a north-south local street with two travel lanes and parking on both sides of the street. The posted
speed limit is 25 miles per hour.

Navarro Street is also a north-south local street with two travel lanes and parking on both sides of the street and
a speed limit of 25 miles per hour.

West 9" Street is an east-west arterial characterized by two twelve-foot travel lanes, a raised median, Class Il bike
lanes and a posted speed limit of 30 miles per hour.

Collision History

The collision history for the study area was 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 five-year period available
is November 1, 2013 through September 30, 2018.

As presented in Table 1, the calculated collision rates for the study intersections were compared to average
collision rates for similar facilities statewide as indicated in 2074 Collision Data on California State Highways,
California Department of Transportation (Caltrans). With the exception of Guerneville Road/Marlow Road, all the
study intersections had collision rates below the statewide average for similar facilities. The collision rate
calculations are summarized in Table 1 and copies of the spreadsheets are provided in Appendix A.

Table 1 - Collision Rates at the Study Intersections

Study Intersection Number of Calculated Statewide Average
Collisions Collision Rate Collision Rate
(2013-2018) (c/mve) (c/mve)
1. Guerneville Rd/Marlow Rd 17 0.57 0.43
2. W College Ave/Putney Dr 4 0.17 0.43
3. W College Ave/Navarro St 1 0.05 0.14
4. W College Ave/Marlow Rd-Stony Point Rd 11 0.16 0.43
5. W 9th St/Stony Point Rd 5 0.09 0.43

Note:  c/mve = collisions per million vehicles entering; bold text indicates a collision rate that exceeds the statewide
average for similar facilities

A total of 17 collisions were reported to have occurred at the intersection of Guerneville Road/Marlow Road,
resulting in a rate of 0.57 collisions per million vehicles entering (c/mve) the intersection compared to the
statewide average of 0.43c/mve. Of the 17 reported collisions, 10 were reported as including injuries to one or
more parties involved, resulting in an injury rate of 58.8 percent compared to the statewide average of 37.9
percent. The most prevalent primary collision factors included signal violations (8 collisions) and unsafe speed (6
collisions). Further, all the signal violations resulted in broadside collisions while the unsafe speed violations
resulted in rear-end collisions. Both of the primary collision types as well as the movements involved are indicative
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of congested conditions. The broadsides likely resulted from drivers entering either late in the yellow clearance
interval or even after the light changed to red and the rear-end crashes are common where drivers approach a
signalized intersection and do not recognize that traffic is slowing or stopping. It is noted that the broadside
collisions occurred primarily in 2014 and 2015, with only two of the eight crashes of this type since 2015. City staff
may wish to consider implementing red-clearance timing at this location to address this type of crash.

Alternative Modes

Pedestrian Facilities

Pedestrian facilities include sidewalks, crosswalks, pedestrian signal phases, curb ramps, curb extensions, and
various streetscape amenities such as lighting, etc. In general, a network of sidewalks, crosswalks, pedestrian
signals, and curb ramps provide adequate access for pedestrians in the vicinity of the proposed project site;
however, sidewalk gaps can be found along some of the roadways connecting to the project site. Existing gaps
and obstacles along the connecting roadways impact convenient and continuous access for pedestrians and
present safety concerns in those locations where appropriate pedestrian infrastructure would address potential
conflict points.

e Marlow Road - Continuous sidewalks are provided on both sides of Marlow Road between Guerneville Road
and West Third Street. Curb ramps and crosswalks at side street approaches are present and lighting is
provided by overhead streetlights near the project site.

e Putney Drive - Continuous sidewalks are present along both sides of Putney Drive for the entirety of the
roadway supplemented by curb ramps and overhead streetlights.

e Navarro Street - There are continuous sidewalks along both sides of Navarro for the entirety of the roadway
in addition to curb ramps and overhead streetlights.

e West College Avenue - Continuous sidewalk is provided on both sides of West College Avenue near the
project. Rather than a paved concrete sidewalk, a gravel trail exists on the north side of the street for
approximately 350 feet east and 100 feet west of the intersection at Navarro Street. Curb ramps and
crosswalks at side street approaches are present, and lighting is provided by overhead streetlights.
Crosswalks over West College Avenue are present only at the signalized intersections near the project site.

e Stony Point Road - Either continuous sidewalk or a path is provided along the two sides of Stony Point Road.
The west side of the road includes sidewalk while the east side of the road is characterized by a mix of
sidewalks and paved pedestrian paths. Curb ramps are provided at all driveways and intersections. Overhead
streetlights are provided on the west side of the roadway and pedestrian scale lighting is provided on the east
side.

e Santa Rosa Creek Trail — The Santa Rosa Creek trail exists south of the project site. The trail is a paved off-
street path for use by pedestrians and cyclists. The trail includes access points to arterials and local streets
within the project vicinity.

Bicycle Facilities

The Highway Design Manual, Caltrans, 2017, classifies bikeways into four categories:

e Class | Multi-Use Path — a completely separated right-of-way for the exclusive use of bicycles and pedestrians

with cross flows of motorized traffic minimized.
e Class Il Bike Lane - a striped and signed lane for one-way bike travel on a street or highway.
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e Class lll Bike Route - signing only for shared use with motor vehicles within the same travel lane on a street
or highway.

e 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, the Santa Rosa Creek Trail runs along the south side of the project site. The trail includes access
points to arterials and local streets within the project vicinity. Class Il bike lanes exist on Marlow Road-Stony Point,
Guerneville Road, West College Avenue, and West 9t Street. Bicyclists ride in the roadway and/or on sidewalks
along all other streets in the study area. Table 2 summarizes the existing and planned bicycle facilities in the
project vicinity, as contained in the City of Santa Rosa Bicycle & Pedestrian Master Plan Update 2018, City of Santa
Rosa, 2018.

Table 2 - Bicycle Facility Summary

Status Class Length Begin Point End Point
Facility (miles)
Existing
Santa Rosa Creek Trail I 2.14 Willowside Rd Prince Memorial Greenway
Marlow Rd-Stony Point Rd I 3.14 Piner Rd Rose Ave
Guerneville Rd I 2.31 City Limits Steele Wy
W College Ave I 1.45 Fulton Rd Kowell Rd
W 9t St I 1.10 Stony Pont Rd Wilson St
Planned
W College Ave I 1.61 Link Ln 4th St

Source: City of Santa Rosa Bicycle & Pedestrian Master Plan Update 2018, City of Santa Rosa, 2018

Transit Facilities

The Santa Rosa CityBus provides fixed route bus service in Santa Rosa. City Bus Route 9 provides loop service to
destinations throughout the City and stops on Stony Point Road, Guerneville Road, and West College Avenue.
Route 9 operates Monday through Friday with approximately one-half-hour headways between 6:00 a.m. and 8:00
p.m. Saturday service operates with approximately 60-minute headways between 6:45 a.m. and 7:45 p.m.

Route 15 serves stops along Stony Point Road, Marlow Road, and Guerneville Road near the project site. Route 15
operates Monday through Friday with approximately 60-minute headways between 6:00 a.m. and 8:00 p.m. The
route operates with approximately 60-minute headways on weekends as well. On Saturdays the route operates
between 8:00 a.m. and 8:30 p.m. while on Sundays between the hours of 10:00 a.m. and 5:30 p.m.

Route 19 provides service along Fulton Road, Guerneville Road, and West College Avenue within the project
vicinity, terminating near the Fountaingrove Village Shopping Center. The route operates Monday through Friday
between 8:00 a.m. and 5:30 p.m. with headways of approximately 60 minutes.

Two bicycles can be carried on most Santa Rosa CityBus vehicles. Bike rack space is available on a first come, first
served basis. Additional bicycles are allowed on transit vehicles at the discretion of the driver.

Dial-a-ride, 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. Santa Rosa CityBus Paratransit is
designed to serve the needs of individuals with disabilities within Santa Rosa and the greater area.

Traffic Impact Study for the West College Avenue Apartments
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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, 2010. 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 West College Avenue/Navarro Street intersection has side-street stop controls and was 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.

The remaining intersections are controlled by traffic signals and 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 the signals are coordinated or not, 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 signal timing obtained from the City of Santa Rosa. For those signals operating under
an adaptive coordination scheme, delays were calculated using optimized signal timing as the cycle length varies
depending on the demand of the intersection.

The ranges of delay associated with the various levels of service are indicated in Table 3.

Traffic Impact Study for the West College Avenue Apartments
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Table 3 - Intersection Level of Service Criteria

LOS Two-Way Stop-Controlled Signalized

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

B |Delay of 10 to 15 seconds. Gaps in traffic are Delay of 10 to 20 seconds. More vehicles stop than
somewhat less readily available than with LOS A, but | with LOS A, but many drivers still do not have to
no queuing occurs on the minor street. stop.

C |Delay of 15 to 25 seconds. Acceptable gaps in traffic | Delay of 20 to 35 seconds. The number of vehicles
are less frequent, and drivers may approach while stopping is significant, although many still pass
another vehicle is already waiting to exit the side through without stopping.
street.

D |Delay of 25 to 35 seconds. There are fewer acceptable |Delay of 35 to 55 seconds. The influence of
gaps in traffic, and drivers may enter a queue of one or | congestion is noticeable, and most vehicles have to
two vehicles on the side street. stop.

E |Delay of 35 to 50 seconds. Few acceptable gapsin Delay of 55 to 80 seconds. Most, if not all, vehicles
traffic are available, and longer queues may formon | must stop and drivers consider the delay excessive.
the side street.

F |Delay of more than 50 seconds. Drivers may wait for |Delay of more than 80 seconds. Vehicles may wait
long periods before there is an acceptable gap in through more than one cycle to clear the
traffic for exiting the side streets, creating long queues. |intersection.

Reference: Highway Capacity Manual, Transportation Research Board, 2010

Traffic Operation Standards

City of Santa Rosa

The City of Santa Rosa's adopted Level of Service (LOS) Standard is contained in Santa Rosa General Plan 2035.
Standard TD-1 states that the City will try to maintain LOS D or better along all major corridors. Exceptions to
meeting this standard are allowed where attainment would result in significant environmental degradation;
where topography or environmental impacts make the improvement impossible; or where attainment would
ensure loss of an area's unique character.

While a corridor level of service is applied by the City in its analysis of the entire City as part of the environmental
documentation supporting the General Plan, this type of analysis only provides relevant data when performed on
much longer segments than those included in the study area for this project. Therefore, although the City’s
standard does not specify criteria for intersections, for the purposes of this study a minimum operation of LOS D
for the overall operation of signalized and unsignalized intersections was applied. As signalized intersections
generally result in the greatest potential for conflict along a corridor and therefore the highest delay and lowest
service level, where the signalized intersections are operating at LOS D or better it can typically be assumed the
corridor Level of Service will similarly be D or better.

Existing Conditions

The Existing Conditions scenario provides an evaluation of current operation based on existing traffic volumes
during the a.m. and p.m. peak periods. This condition does not include project-generated traffic volumes. Volume
data was collected when while local schools were in session. Under these existing volumes, which are shown in
Figure 2, all the study intersections are operating acceptably, as summarized in Table 4. Copies of the Level of
Service calculations are provided in Appendix B.
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Table 4 - Existing Peak Hour Intersection Levels of Service

Study Intersection AM Peak PM Peak
Approach Delay LOS Delay LOS
1. Guerneville Rd/Marlow Rd 43.8 D 44.6 D
2. W College Ave/Putney Dr 6.4 A 4.8 A
3. W College Ave/Navarro St 0.7 A 0.5 A
Southbound (Navarro St) Approach 12.4 B 16.6 C
4. W College Ave/Marlow Rd-Stony Point Rd 49.1 D 42.8 D
5. W 9th St/Stony Point Rd 24.2 C 395 D

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

Future Conditions

Segment volumes for the horizon year of 2040 were obtained from the County’s gravity demand model, which is
maintained by the Sonoma County Transportation Authority (SCTA) and translated to turning movement volumes
at each of the study intersections using a combination of the “Furness” method and factoring, depending on how
the model was configured at each intersection. The Furness method is an iterative process that employs existing
turn movement data, existing link volumes and future link volumes to project likely turning future movement
volumes at intersections.

In some instances, the model projected a traffic volume decrease. Decreases are attributable to assumed
infrastructure improvements and forecast changes in demographic data throughout the region. Rather than
assume volume decreases, existing counts were maintained as a "floor." This is a common technique used to
ensure that the future projections are conservative.

Under the anticipated Future volumes, and with the addition of a second through lane on West College Avenue
where there is currently only one, the study intersections are expected to operate acceptably. Future volumes are
shown in Figure 3 and operating conditions are summarized in Table 5.

Table 5 - Future Peak Hour Intersection Levels of Service

Study Intersection AM Peak PM Peak
Approach Delay LOS Delay LOS
1. Guerneville Rd/Marlow Rd 50.0 D 49.2 D
2. W College Ave/Putney Dr 6.4 B 49 A
3. W College Ave/Navarro St 0.8 A 04 A
Southbound (Navarro St) Approach 13.1 B 15.9 C
4. W College Ave/Marlow Rd-Stony Point Rd 50.4 D 49.8 D
5. W 9th St/Stony Point Rd 27.8 C 422 D

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
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Project Description

The project as proposed would result in the construction of 168 multifamily apartment units on the site previously
occupied by the Sonoma County Water Agency. The project includes 70 one-bedroom units, 83 two-bedroom
units and 15 three-bedroom units; 59 of the 168 units would be designated as affordable. Two driveways along
West College Avenue would continue to provide access to the project site. Additionally, the project would provide
direct access to the Santa Rosa Creek Trail via a pathway constructed of compacted gravel. The proposed project
site plan is shown in Figure 4.

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, 10" Edition, 2017. Rates for “Multifamily
Housing (Mid-Rise)” (ITE LU 221) were applied to the project. The proposed project is expected to generate an
average of 914 trips per day, including 60 a.m. peak hour trips, and 74 p.m. peak hour trips, as show in Table 6.
Because the existing office building has not been in use for some time, no deduction for trips associated with the
building were considered.

Table 6 - Trip Generation Summary

Land Use Units Daily AM Peak Hour PM Peak Hour

Rate Trips | Rate Trips In Out Rate Trips In Out
Apartments 168du| 544 914 0.36 60 16 44 0.44 74 45 29
Note:  du=dwelling unit
Trip Distribution

The pattern used to allocate new project trips to the street network was based on data from the 2010 Census for
home-to-work trips. The applied distribution assumptions and resulting trips are shown in Table 7.

Table 7 - Trip Distribution Assumptions

Route Percent Daily Trips AM Trips PM Trips
Marlow Rd north of Guerneville Rd 25% 229 15 19

W College Ave west of Putney Dr 5% 46 3 4

W College Ave east of Stony Point Rd 50% 456 30 36
Stony Point Rd south of W 9t St 20% 183 12 15
TOTAL 100% 914 60 74

Vehicles Miles Traveled

Senate Bill (SB) 743 established a change in the metric to be applied to determining traffic impacts associated with
development projects. Rather than the delay-based criteria associated with a Level of Service analysis, the change
in Vehicle Miles Traveled (VMT) as a result of a project will be the basis for determining California Environmental
Quiality Act (CEQA) impacts with respect to transportation and traffic.
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VMT significance thresholds for residential projects are based on total VMT. A residential project resulting in a
total VMT that exceeds the region’s average VMT may reflect a significant impact. The California Office of Planning
and Research (OPR) guidance in its publication Technical Advisory on Evaluation Transportation Impacts in CEQA,
December 2018, and the SCTA model use a metric of home-based VMT per capita for residential uses. A project
exceeding a level of 15 percent below the existing regional VMT per capita may indicate a significant
transportation impact. OPR encourages the use of screening maps to establish geographic areas that achieve the
15 percent below regional average thresholds, allowing jurisdictions to “screen” projects in those areas from
guantitative VMT analysis since impacts can be presumed to be less than significant. SCTA prepared a draft
screening map that shows the project site to be within a screened area.

Based on data from the recently updated Sonoma County Transportation Authority (SCTA) travel demand model,
the County of Sonoma has a baseline average residential VMT of 15.56 miles per capita. Applying OPR’s guidance,
aresidential project generating a VMT that is 15 percent or more below this value, or 13.23 miles per capita or less,
would have a less-than-significant VMT impact. The SCTA model includes traffic analysis zones (TAZ) covering
geographic areas throughout Sonoma County including the City of Santa Rosa. The project site is located within
TAZ 470 which does not have residential land uses coded into the current model as the proposed project consists
of a multifamily development at a site which was most recently occupied by the Sonoma County Water Agency
(an office land use).

To establish a baseline VMT for the proposed project, data from the adjacent TAZ (TAZ 471, which is immediately
west of TAZ 470) was used as it is the TAZ including the highest VMT per capita proximate to the TAZ in which the
proposed project site is located. Based on the current SCTA travel demand model, TAZ 471 is characterized by a
baseline VMT of 14.27 per capita. Because the VMT for TAZ 471 exceeds 13.23 miles per capita, the project would
be expected to have a significant impact. However, this rate reflects the VMT for detached single-family dwellings,
so to arrive at the VMT for the project as proposed reductions for density, pedestrian improvements, affordable
housing, and proximity to transit would be applied.

Itis estimated that the proposed project has a density of approximately 29.4 units per acre. Based on the CAPCOA
methodology, this translates to a 20.1 percent reduction in per capita VMT. A methodology published in Income,
Location Efficiency, and VMT: Affordable Housing as a Climate Strategy, The California Housing Partnership, 2015,
was used to determine the VMT reductions associated with provision of on-site affordable housing (this method
is also currently used by the City of San Jose). The project would include 59 such units and the corresponding
anticipated reduction in the project’s VMT would be 3.6 percent. Further, the project would include an enhanced
crosswalk at the intersection of West College Avenue/ Navarro Street, which would be expected to reduce the
VMT per capita by 2 percent.

Upon applying adjustments for the project’s residential density, provision of affordable housing, and pedestrian
enhancements, the project is anticipated to generate 10.77 VMT per capita, thereby having a less-than-significant
impact on VMT. A summary of the VMT findings is shown in Table 8 and a summary sheet is included in Appendix
C

Traffic Impact Study for the West College Avenue Apartments
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Table 8 - Vehicle Miles Traveled Analysis Summary

VMT Metric Baseline Threshold Project VMT Rate

VMT R?te (_1 50/? Below Base With Significance
(Citywide | Citywide Avg) Unadjusted | Adjustments Finding
Avg) (TAZ 471)
Residential VMT per Capita 15.56 13.23 14.27 10.77 Less than
(Citywide Baseline) ’ ’ ’ ) Significant
Note:  VMT Rate is measured in VMT per Capita, or the number of daily miles driven per resident; TAZ=Traffic Analysis

Zone

Finding - Based on State significance thresholds, the project is anticipated to result in a less-than-significant
impact in terms of vehicle miles traveled.

Intersection Operation

Existing plus Project Conditions

Upon the addition of project-related traffic to the existing volumes, the study intersections are expected to
operate acceptably during both the a.m. and p.m. peak hours. These results are summarized in Table 9 and
Existing plus Project volumes are shown on Figure 5.

Table 9 - Existing and Existing plus Project Peak Hour Intersection Levels of Service

Study Intersection Existing Conditions Existing plus Project
Approach AM Peak PM Peak AM Peak PM Peak
Delay LOS Delay LOS |Delay LOS Delay LOS
1. Guerneville Rd/Marlow Rd 43.8 D 44.6 D 43.8 D 44.8 D
2. W College Ave/Putney Dr 6.4 A 4.8 A 6.5 A 4.8 A
3. W College Ave/Navarro 0.7 A 0.5 A 0.7 A 0.7 A
Southbound (Navarro St) Approach 12.4 B 16.6 C 12.7 B 17.1 C
4. W College Ave/Marlow Rd-Stony PointRd | 49.1 D 42.8 D 49.8 D 43.8 D
5. W9t St/Stony Point Rd 24.2 C 395 D 24.6 C 411 D

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 at the same levels of service
upon the addition of project-generated traffic to existing volumes.

Future plus Project Conditions

Upon the addition of project-generated traffic to the anticipated Future volumes, and with the planned
improvements including the additional westbound through-lane on West College Avenue, the study intersections
are expected to operate acceptably. The Existing plus Project volumes are shown on Figure 6 and the Future plus
Project operating conditions are summarized in Table 10.

Traffic Impact Study for the West College Avenue Apartments
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Table 10 - Future and Future plus Project Peak Hour Intersection Levels of Service

Study Intersection

Future Conditions

Future plus Project

Approach AM Peak PM Peak AM Peak PM Peak
Delay LOS Delay LOS |Delay LOS Delay LOS
1. Guerneville Rd/Marlow Rd 50.0 D 49.2 D 50.0 D 494 D
2. W College Ave/Putney Dr 6.4 B 4.9 A 6.4 A 4.9 A
3. W College Ave/Navarro 0.8 A 0.4 A 0.8 A 0.4 A
Southbound (Navarro St) Approach 13.1 B 15.9 C 13.4 B 16.4 C
4. W College Ave/Marlow Rd-Stony PointRd | 50.4 D 49.8 D 51.2 D 51.1 D
5. W 9" St/Stony Point Rd 27.8 C 42.2 D 27.8 C 423 D

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 will continue operating acceptably with project traffic added to Future volumes

and at the same Levels of Service as without it.
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Alternative Modes

Pedestrian Facilities

Given the proximity of the Finley Aquatic Center, Community Park, and Community Center to the east of the site,
as well as a transit transfer station, it is reasonable to assume that some residents will want to walk and bicycle for
trips from and to the proposed residential units. Additionally, school-age children residing at the project site
would be expected to attend Albert F. Biella Elementary School located on Jennings Avenue approximately one-
half mile north of College Avenue.

Project Site — A separated sidewalk exists along the entire project frontage. A new pedestrian path is proposed
along the northeast portion of the project site providing access to the Santa Rosa Creek Trail.

Finding - Pedestrian facilities serving the project site are not adequate with respect to school-age children
traveling to and from Albert F. Biella Elementary School as there is not a north-south crosswalk at the intersection
of West College Avenue/Navarro Street.

Recommendations — The applicant should construct an enhanced crosswalk including Rectangular Rapid
Flashing Beacons (RRFBs) at West College Avenue/Navarro Street to account for the increase in school-aged

children expected to live at the project site. A figure reflecting the enhanced crosswalk is provided in Appendix
D.

Bicycle Facilities

Existing bicycle facilities, including Class Il bike lanes together with shared use of minor streets provide adequate
access for bicyclists.

Finding - Bicycle facilities serving the project site are expected to be adequate with respect to on-street facilities
which provide access to and from the project site.

Transit

Existing transit routes are adequate to accommodate project-generated transit trips. Existing bus stops are
located within acceptable walking distance of the project site.

Finding - Transit facilities serving the project site are adequate.

Traffic Impact Study for the West College Avenue Apartments
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Access and Circulation

Site Access

Access to the project site is provided by two existing stop-controlled driveways on West College Avenue located
east and west of the intersection at Navarro Street; no new driveways or relocations of existing driveways are
proposed. The western driveway is approximately 28 feet wide and the eastern driveway is approximately 40 feet
wide. Driveways of this width would be expected to provide ample space to allow an emergency vehicle to enter
and exit the project site safely.

Sight Distance

Sight distance along West College Avenue at project driveways was evaluated based on sight distance criteria
contained in the Highway Design Manual published by Caltrans. The recommended sight distance for driveway
approaches is based on stopping sight distance and uses the approach travel speed as the basis for determining
the recommended sight distance. Additionally, the stopping sight distance needed for a following driver to stop
if there is a vehicle waiting to turn into a side street or driveway is evaluated based on stopping sight distance
criterion and the approach speed on the major street.

The stopping sight distance was field measured and the criterion for private street intersections applied to the
driveway locations for evaluation purposes. During the site visit a speed survey of 50 data points was collected
and resulted in an 85" percentile speed of 43 mph. As such, for the purposes of the sight distance review, a speed
of 45 mph with a stopping sight distance of 360 feet was applied.

At the eastern driveway, sight distance to the east is about 400 feet. To the west, while the existing metal fencing
obstructs sight lines, upon its removal for the project sight lines would be more than the recommended 360 feet.

Similarly, at the western driveway sight distance to both the east and west is also currently obstructed by the metal
fencing which would be removed with the project. Without the fencing, sight lines are more than 360 feet in each
direction.

Finding - Based on field observations and the most recent site plan, sight distances along West College Avenue
at the project driveways are expected to be adequate for a design speed of 45 mph, more than the posted speed
of 40 mph.

Access Analysis

Left-Turn Lane Warrants

The need for a left-turn lane on West College Avenue 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.

It was noted above that West College Avenue generally includes four travel lanes and a center two-way left-turn
lane except that adjacent to the project frontage there are two eastbound travel lanes and one westbound travel
lane and west of Putney Avenue there is only one eastbound travel lane. For the purposes of this study, project
generated trips were split equally between the two driveways assuming that about half the residences would be

Traffic Impact Study for the West College Avenue Apartments
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most conveniently accessed from each driveway location. Under Existing plus Project volumes, a left-turn lane is
not warranted on West College Avenue at either project driveway during the a.m. peak hour. However, a left-turn
lane would be warranted at the western project driveway during the p.m. peak hour under the assumption that
inbound trips would be split between the two driveways.

As a turn lane would be warranted at the western project driveway during the p.m. peak hour, and based on
direction from City staff, the applicant has proposed reconfiguration of the travel lanes along and west of the
project frontage. Currently there are two eastbound travel lanes and one westbound travel lane. The
reconfiguration would consist of converting one eastbound travel lane to a two-way left-turn lane, providing a
continuous center turn lane from Putney Avenue to Stony Point Road. The reconfiguration would allow for less
delay and queuing to occur at the project driveways, specifically for vehicles following drivers making left turns
into the project site. A sketch of the roadway reconfiguration is included in Appendix D.

A future conditions analysis was not performed as it is assumed that either the properties on the north side of this
section of West College Avenue will be developed and provide frontage improvements to accommodate a five-
lane section or the City will undertake a project to complete the planned widening. With the planned widening a
two-way left-turn lane would be included that would continue to accommodate project-generated turns. Copies
of the left-turn lane warrant worksheets are provided in Appendix E.

Finding - A left-turn lane would be warranted at the western project driveway under Existing plus Project
conditions during the p.m. peak hour based on the assumed distribution.

Recommendations - The project applicant should reconfigure the segment of West College Avenue starting west
of Putney Drive to Stony Point Road to provide a continuous center left-turn lane and a single eastbound through
lane.

Traffic Signal Warrants

Although expected to operate acceptably under all scenarios evaluated, a signal warrant analysis was performed
to determine potential need for a traffic signal at the intersection of West College Avenue/Navarro Street.

Chapter 4C of the California Manual on Uniform Traffic Control Devices (CA-MUTCD) provides guidance on when a
traffic signal should be considered. There are nine different warrants, or criteria, presented, as follows:

e  Warrant 1, Eight-Hour Vehicular Volume

e Warrant 2, Four-Hour Vehicular Volume

e  Warrant 3, Peak Hour Volume

e  Warrant 4, Pedestrian Volume

e Warrant 5, School Crossing

e Warrant 6, Coordinated Signal System

e Warrant 7, Crash Experience

e Warrant 8, Roadway Network

e Warrant 9, Intersection Near a Grade Crossing

Warrant 3, which is often the first warrant to be met, was used for this review. Under the Peak Hour Warrant the
need for a traffic control signal shall be considered if an engineering study finds that the criteria in either of the
following two categories are met:

A. If all three of the following conditions exist for the same one hour (any four consecutive 15-minute
periods) of an average day:

Traffic Impact Study for the West College Avenue Apartments
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1. The total stopped time delay experienced by the traffic on one minor-street approach (one direction
only) controlled by a STOP sign equals or exceeds: four vehicle-hours for a one-lane approach; or five
vehicle-hours for a two-lane approach, and

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100 vehicles
per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour for
intersections with three approaches or 800 vehicles per hour for intersections with four or more
approaches.

B. The plotted point representing the vehicles per hour on the major street (total of both approaches) and
the corresponding vehicles per hour on the higher-volume minor-street approach (one direction only)
for one hour (any four consecutive 15-minute periods) of an average day falls above the applicable curve
in Figure 4C-3 for the existing combination of approach lanes.

Based on existing, existing plus project, future, and future plus project traffic volumes for both the a.m. and p.m.
peak hours, the Peak Hour Volume traffic signal warrant is not satisfied for the unsignalized intersection at West
College Avenue/Navarro Street. As a result, installation of a traffic signal at this intersection is not recommended.
Copies of the Warrant 3 worksheets are provided in Appendix F.
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Parking

The project was analyzed to determine whether the proposed parking supply would be sufficient for the
anticipated parking demand. The project site as proposed would provide a total of 272 parking spaces for the 168
units, a ratio of 1.68 parking spaces per unit.

Jurisdiction parking supply requirements are based on the City of Santa Rosa Municipal Code, Chapter 20-36.040;
Number of Parking Spaces Required. The municipal code requires multifamily apartment buildings to provide
parking at a rate of one covered space plus one-half a visitor space per unit for one-bedroom units, and one
covered space plus 1.5 visitor spaces per unit for units with two or more bedrooms. Under the City’s code, 350
spaces would be required for the 168-unit project. However, where residents have adequate access to transit and
other facilities for walking and bicycling, and if a portion of the units are designated as affordable, a reduction of
up to 25 percent can be applied to the on-site parking requirement. This project site is connected to the nearby
transit hub by sidewalks, bike lanes, and a trail. Further, 35 percent (or 59 units) of the units proposed will be
designated as affordable. With this allowed reduction applied, the project would be required to provide 263 on-
site parking spaces.

The proposed parking supply exceeds the number of parking spaces required assuming the 25-percent reduction
is allowed, with a surplus of nine spaces. The proposed parking supply and City of Santa Rosa requirements are
shown in Table 11.

Table 11 - Parking Analysis Summary

Land Use Units Supply City Requirements
(spaces) Rate Spaces Required

Mid-Rise Apartment

1 bedroom 70 1.5
272 350

2+ bedrooms 98 25
25% reduction -87
Total 263

Finding - The proposed parking supply for the 168 residential units exceed the 263 spaces required under the
City’s code.

Bicycle Parking
The project site plan includes 84 long-term and 14 short-term bicycle parking spaces for a total of 98 spaces.

The City of Santa Rosa’s Municipal Code stipulates the City's bicycle parking requirements for new developments.
According to the City of Santa Rosa Municipal Code, bicycle parking is required for multifamily residential
developments at a ratio of one space per four residential units so long as the residential units do not have a private
garage or private storage space for bicycles. For the proposed project, bicycle parking would be required for 42
bicycles.

Finding - The bicycle storage included within the proposed plan exceeds the City standards as there is a surplus
of 56 spaces.
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Conclusions and Recommendations

Conclusions

e The proposed project is expected to generate an average of 914 trips per day, including 60 a.m. peak hour
trips and 74 p.m. peak hour trips.

e The study intersections operate acceptably overall during both peak hours under existing conditions.

e Under Future volumes the study intersections are expected to operate acceptably during the a.m. and p.m.
peak hours at LOS D or better.

e Upon adding project-generated trips to Existing and Future volumes, the study intersections are expected to
continue operating acceptably.

e The project would have a less-than-significant impact on VMT based on its density, affordable housing
allocation, and the proposed pedestrian enhancements.

e Access to the project site via alternative modes, including public transit and biking, is adequate. Access to the
site via walking is not adequate with respect to school-age children residing at the project site who would be

expected to attend Albert F. Biella Elementary School.

e Sight distance at the project driveways would be adequate once existing fences are removed to
accommodate construction of the project.

e A left-turn lane providing access to the western project driveway is warranted with the addition of project
generated trips during the p.m. peak hour.

e Atraffic signal is not warranted at the intersection of West College Avenue/Navarro Street.
e The parking supply exceeds the minimum number of spaces required under the City’s code by nine spaces.

e The parking supply for bicycles exceeds the minimum number of spaces required under the City’s code by 56
spaces.

Recommendations

e Signalization of West College Avenue/Navarro Street is not warranted, and therefore not recommended.

e An enhanced crosswalk should be installed at the intersection of West Collage Avenue/Navarro, including
Rectangular Rapid Flashing Beacons.

e The section of West College Avenue from west of Putney Drive to Stony Point Road should be restriped to
provide a single eastbound through lane and accommodate a center left-turn lane.
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Collision Rate Calculations
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W-Trans

Intersection Collision Rate Calculations

West College Avenue Apartments

Intersection # 1:

Date of Count:

Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:

Start Date:
End Date:

Number of Years:

Intersection Type:
Control Type:
Area:

collision rate =

collision rate =

Study Intersection
Statewide Average*

Marlow Road & Guerneville Road
May 8th, 2018

17

10

0

16400

November 1, 2013
September 30, 2018
5

Four-Legged
Signals
Suburban

Number of Collisions x 1 Million

ADT x 365 Days per Year x Number of Years

17 X 1,000,000
16,400 X 365 X 5
Collision Rate Fatality Rate Injury Rate
0.57 c/mve 0.0% 58.8%
0.43 c/mve 0.4% 37.9%

ADT = average daily total vehicles entering intersection
c/mve = collisions per million vehicles entering intersection
* 2013 Collision Data on California State Highways, Caltrans

Intersection # 2:

Date of Count:

Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:

Start Date:

End Date:

Number of Years:

Intersection Type:
Control Type:
Area:

collision rate =

collision rate =

Study Intersection
Statewide Average*

West College Avenue & Putney Drive
May 10th, 2018

4
4

0

12600

November 1, 2013
September 30, 2018
5

Four-Legged
Signals
Suburban

Number of Collisions x 1 Million

ADT x 365 Days per Year x Number of Years

4 X 1,000,000
12,600 X 365 X 5
Collision Rate Fatality Rate Injury Rate
0.17  c/mve 0.0% 100.0%
0.43 c/mve 0.4% 37.9%

ADT = average daily total vehicles entering intersection
c/mve = collisions per million vehicles entering intersection
* 2013 Collision Data on California State Highways, Caltrans

4/1/2019
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W-Trans

Intersection Collision Rate Calculaions

West College Avenue Apartments

Intersection #  3:

Date of Count:

Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:

Start Date:
End Date:

Number of Years:

Intersection Type:

Control Type:
Area:

collision rate =

collision rate =

Study Intersection
Statewide Average*

West College & Putney Drive
May 10th, 2018

1
1

0

11000

November 1, 2013
September 30, 2018

5
Tee
Stop & Yield Controls
Suburban
Number of Collisions x 1 Million
ADT x 365 Days per Year x Number of Years
1 X 1,000,000
11,000 X 365 X 5
Collision Rate Fatality Rate Injury Rate
0.05 c/mve 0.0% 100.0%
0.14 c/mve 0.7% 38.0%

ADT = average daily total vehicles entering intersection
c/mve = collisions per million vehicles entering intersection
* 2013 Collision Data on California State Highways, Caltrans

Intersection # 4:

Date of Count:

Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:

Start Date:

End Date:

Number of Years:

Intersection Type:
Control Type:
Area:

collision rate =

collision rate =

Study Intersection
Statewide Average*

Marlow Road-Stony Point Road & West College Avenue
May 10th, 2018

11

4

0

37800

November 1, 2013
September 30, 2018
5

Four-Legged
Signals
Suburban

Number of Collisions x 1 Million

ADT x 365 Days per Year x Number of Years

11 X 1,000,000
37,800 X 365 X 5
Collision Rate Fatality Rate Injury Rate
0.16 c/mve 0.0% 36.4%
0.43 c/mve 0.4% 37.9%

ADT = average daily total vehicles entering intersection
c/mve = collisions per million vehicles entering intersection
* 2013 Collision Data on California State Highways, Caltrans

4/1/2019
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W-Trans

Intersection Collision Rate Calculaions

West College Avenue Apartments

Intersection #  5:

Date of Count:

Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:

Start Date:

End Date:

Number of Years:

Intersection Type:
Control Type:

Area:

collision rate =

Stony Point Road & West 9th Street
May 10th, 2018

5

3

0

30000

November 1, 2013
September 30, 2018
5

Four-Legged
Signals

Suburban

Number of Collisions x 1 Million

ADT x 365 Days per Year x Number of Years

collision rate = 5 X 1,000,000
30,000 X 365 X 5
Collision Rate Fatality Rate Injury Rate
Study Intersection 0.09 c/mve 0.0% 60.0%
Statewide Average* 0.43 c/mve 0.4% 37.9%

ADT = average daily total vehicles entering intersection
c/mve = collisions per million vehicles entering intersection
* 2013 Collision Data on California State Highways, Caltrans

Intersection # 6: &

Date of Count:

Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:

Start Date:

End Date:

Number of Years:

Intersection Type:

Control Type:
Area:

collision rate =

Saturday, January 0, 1900

o O o

0
January 0, 1900
January 0, 1900
0

Number of Collisions x 1 Million

ADT x 365 Days per Year x Number of Years

. 0
collision rate =

X 1,000,000

0 X

365

X 0

Collision Rate Fatality Rate Injury Rate
Study Intersection 0.00 c/mve 0.0% 0.0%
Statewide Average* 0.30 c/mve 0.7% 40.3%

ADT = average daily total vehicles entering intersection
c/mve = collisions per million vehicles entering intersection
* 2013 Collision Data on California State Highways, Caltrans

4/1/2019
Page 3 of 3
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Appendix B

Intersection Level of Service Calculations

Traffic Impact Study for the West College Avenue Apartments
August 2020
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Appendix C

Vehicle Miles Traveled Summary Sheet

Traffic Impact Study for the West College Avenue Apartments
August 2020
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2150 West College Avenue Residential Development
W-Trans 8/3/2020

OPR Residential VMT Threshold

15.56 VMT/Capita Countywide Average - Sonoma County
13.23 City of Santa Rosa Threshold = 15% below Countywide Average

Base Unadjusted Project VMT

14.26 Base VMT/Capita from SCTA Model - Project in TAZ 471
168 Multifamily Units 2.34 Occupancy/Unit 393 Residents
5606 Base Unadjusted Project VMT (mi) 393 Residents ("capita")

VMT Adjustments and Potential Mitigation Measures

14.26 Base VMT/Capita from SCTA Model - Project in TAZ 471
13.23 City of Santa Rosa Threshold = 15% below Countywide Average
-7.2% Project VMT Reduction Required to meet OPR Threshold

A. Density Adjustment Source: CAPCOA
168 Project Units including ADU 5.7 Project Acres 29.4 Project Density
-20.1% VMT Reduction (compared to ITE Single Family)
-2.86 Adjustment to Base Project VMT/Capita

B. Integrate Affordable Housing Source: California Housing Partnership
59 units: 3 moderate income, 2 low income, 8 ADU (included in low income category for VMT purposes)
-3.6% VMT Reduction
-0.51 Adjustment to Base Project VMT/Capita

C. Pedestrian Network Improvements Source: San Jose VMT Evaluation Tool Methodology
Install enhanced pedestrian crossing on West College Avenue at Navarro Street including
rapid rectangular flashing beacon (RRFB)
-2.0% VMT Reduction
-0.29 Adjustment to Base Project VMT/Capita

Combined VMT Adjustments and Mitigation Measures (A through C)
-25.7% Combined Measures VMT Reduction (unadjusted)
-24.5% Adjusted for Dampening of Combined Measures (per CAPCOA)
-3.49 Adjustment to Base Project VMT/Capita

VMT Projections After Adjustments and Mitigation

14.26 Base VMT/Capita from SCTA Model 5606 Unadjusted Base Residential VMT (mi)
-3.49 Adjustment to Base Project VMT/Capita -1372 VMT Reduction with Adjustments and Mitigation
10.77 Project VMT/Capita with Adjustments & Mitigation 4234 Project VMT (mi) with Adjustments and Mitigation

13.23 OPR Significance Threshold
YES Is threshold met with adjustments and mitigation?
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Appendix D

Proposed Intersection and Roadway Improvements

Traffic Impact Study for the West College Avenue Apartments
August 2020
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Appendix E

Left-Turn Lane Warrants

Traffic Impact Study for the West College Avenue Apartments
August 2020
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Turn Lane Warrant Analysis - Tee Intersections

Study Intersection: West College Avenue/Eastern Project Driveway
Study Scenario: AM Existing + Project

Direction of Analysis Street: East/West Cross Street Intersects: From the South

West College Avenue West College Avenue

Eastbound Volumes (veh/hr) Westbound Volumes  (veh/hr)
Through Volume = 678 > < 305 = Through Volume
Right Turn Volume = N B 8 = Left Turn Volume
Eastbound Speed Limit: 40 mph Westbound Speed Limit: 40 mph
Eastbound Configuration: 2 Lanes - Undivided Project Driveway Westbound Configuration: 2 Lanes - Undivided
Eastbound Right Turn Lane Warrants Westbound Left Turn Lane Warrants
1. Check for right turn volume criteria Percentage Left Turns %lt 2.6 %
Advancing Volume Threshold AV 652 veh/hr
Thresholds not met, continue to next step If AV<Va then warrant is met
- 1000
2. Check advance volume threshold criteria for turn lane \
Advancing Volume Threshold AV=  1050.1 900 \
Advancing Volume Va= 678 800
If AV<Va then warrant is met No 700 \
* \
[ Right Turn Lane Warranted: NO ] 600

N\
500
400 \

Eastbound Right Turn Taper Warrants

Opposing Volume (Vo)

(evaluate if right turn lane is unwarranted) 300
200
1. Check taper volume criteria 100 . i i i
0 200 400 600 800 1000
| NOT WARRANTED - Less than 20 vehicles ] Advancing Volume (Va)
2. Check advance volume threshold criteria for taper
Advancing Volume Threshold AV = - * Study Intersection
Advancing Volume Va = 678 _ Two lane roadway warrant threshold for: 40 mph
If AV<Va then warrant is met - Turn lane warranted if point falls to right of warrant threshold line

| Right Turn Taper Warranted: NO | | Left Turn Lane Warranted: NO |

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements, January 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.

W-Trans 7/27/2020



Turn Lane Warrant Analysis - Tee Intersections

Study Intersection: West College Avenue/Eastern Project Driveway

Study Scenario: PM Existing + Project

Direction of Analysis Street: East/West

West College Avenue

Eastbound Volumes (veh/hr)

Cross Street Intersects: From the South

West College Avenue

Westbound Volumes

Through Volume = 700 >
Right Turn Volume = 1 N
Eastbound Speed Limit: 40 mph
Eastbound Configuration: 2 Lanes - Undivided

Project Driveway

< 318
o 23

(vehthr)

= Through Volume
= Left Turn Volume

Westbound Speed Limit:
Westbound Configuration:

40 mph

2 Lanes - Undivided

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

Thresholds not met, continue to next step

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

1042.6
701
No

| Right Turn Lane Warranted:

NO

Eastbound Right Turn Taper Warrants
(evaluate if right turn lane is unwarranted)

1. Check taper volume criteria

| 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

701

Right Turn Taper Warranted: NO

W-

Advancing Volume Threshold AV

Westbound Left Turn Lane Warrants
Percentage Left Turns %lt 6.7 %

416 veh/hr
If AV<Va then warrant is met

1000 \

900

800
) AN
> 700 *
o \
£ 600 \
3
S 500 \
2 400 \
%)
8 300
o \
O 200 \

100 T T - -

0 200 400 600 800 1000
Advancing Volume (Va)
* Study Intersection
Two lane roadway warrant threshold for: 40 mph

Turn lane warranted if point falls to right of warrant threshold line

Left Turn Lane Warranted: NO

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements, January 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.

Trans

7/27/12020



Turn Lane Warrant Analysis - Tee Intersections

Study Intersection: West College Avenue/Western Project Driveway
Study Scenario: AM Existing + Project

Direction of Analysis Street: East/West Cross Street Intersects: From the South

West College Avenue West College Avenue

Eastbound Volumes (veh/hr) Westbound Volumes  (veh/hr)
Through Volume = 643 > < 253 = Through Volume
Right Turn Volume = N B 8 = Left Turn Volume
Eastbound Speed Limit: 40 mph Westbound Speed Limit: 40 mph
Eastbound Configuration: 2 Lanes - Undivided Project Driveway Westbound Configuration: 2 Lanes - Undivided
Eastbound Right Turn Lane Warrants Westbound Left Turn Lane Warrants
1. Check for right turn volume criteria Percentage Left Turns %lt 31%
Advancing Volume Threshold AV 637 veh/hr
Thresholds not met, continue to next step If AV<Va then warrant is met
- 1000
2. Check advance volume threshold criteria for turn lane \
Advancing Volume Threshold AV=  1050.1 900 \
Advancing Volume Va = 643 800
If AV<Va then warrant is met No Q \
> 700
T £ 600 . AN
[Right Turn Lane Warranted: NO ] £ \
S 500 \
) 2 400
Eastbound Right Turn Taper Warrants a \
(evaluate if right turn lane is unwarranted) g 300 ~
O 200
1. Check taper volume criteria 100 . i i .
- 0 200 400 600 800 1000
| NOT WARRANTED - Less than 20 vehicles ] Advancing Volume (Va)
2. Check advance volume threshold criteria for taper
Advancing Volume Threshold AV = - * Study Intersection
Advancing Volume Va = 643 _ Two lane roadway warrant threshold for: 40 mph
If AV<Va then warrant is met - Turn lane warranted if point falls to right of warrant threshold line
| Right Turn Taper Warranted: NO | | Left Turn Lane Warranted: NO |

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements, January 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.

W-Trans 7/27/2020



Turn Lane Warrant Analysis - Tee Intersections

Study Intersection: West College Avenue/Western Project Driveway
Study Scenario: PM Existing + Project

Direction of Analysis Street: East/West Cross Street Intersects: From the South

West College Avenue West College Avenue

Eastbound Volumes (veh/hr) Westbound Volumes  (veh/hr)
Through Volume = 644 |:> <:I 649 = Through Volume
Right Turn Volume = 1 N ~c 22 = Left Turn Volume
Eastbound Speed Limit: 40 mph Westbound Speed Limit: 40 mph
Eastbound Configuration: 2 Lanes - Undivided Project Driveway Westbound Configuration: 2 Lanes - Undivided
Eastbound Right Turn Lane Warrants Westbound Left Turn Lane Warrants
1. Check for right turn volume criteria Percentage Left Turns %lt 33 %
Advancing Volume Threshold AV 620 veh/hr
Thresholds not met, continue to next step If AV<Va then warrant is met
- 1000
2. Check advance volume threshold criteria for turn lane \
Advancing Volume Threshold AV= 10426 900 \
Advancing Volume Va = 645 800
If AV<Va then warrant is met No Q \
> 700
s ¢
| Right Turn Lane Warranted: NO | g 600 \
S 500 \
) 2 400
Eastbound Right Turn Taper Warrants a \
(evaluate if right turn lane is unwarranted) g 300 \
O 200
1. Check taper volume criteria 100 . i i .
. 0 200 400 600 800 1000
| NOT WARRANTED - Less than 20 vehicles ] Advancing Volume (Va)
2. Check advance volume threshold criteria for taper
Advancing Volume Threshold AV = - * Study Intersection
Advancing Volume Va = 645 _ Two lane roadway warrant threshold for: 40 mph
If AV<Va then warrant is met - Turn lane warranted if point falls to right of warrant threshold line
| Right Turn Taper Warranted: NO | | Left Turn Lane Warranted: YES |

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements, January 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.

W-Trans 7/27/2020



Appendix F

Traffic Signal Warrants

Traffic Impact Study for the West College Avenue Apartments
August 2020
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Warrant 3: Peak-Hour Volumes and Delay

West College Avenue & Navarro Street

Intersection: 1

Santa Rosa

Major Street
Street Name West College Avenue
Direction E-W
Number of Lanes 3
Approach Speed 40
Population less than 10,000? No

Date of Count:

Scenario:

Tuesday, March 12,2019
AM Existing

Project Name: West College Avenue Apartments

Minor Street

Navarro Street
N-S
2
25

Warrant 3 Met?: Met when either Condition A or B is met
Condition A: Met when conditions A1, A2, and A3 are met
Condition A1
The total delay experienced by traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach,
or five vehicle-hours for a two-lane approach

Minor Approach Delay:

Condition A2
The volume on the same minor street approach (one direction only) equals or exceeds
100 vph for one moving lane of traffic of 150 vph for two moving lanes

Minor Approach Volume: 47 vph

Condition A3
The total entering volume serviced during the hour equals or exceeds 800 vph for
intersections with four or more appraches or 650 vph for intersections with three

approaches

Condition B
The plotted point falls above the curve

MINOR STREET—HIGHER VOLUME

APPROACH (VPH)

600

500

400

300

200

100

0

Total Entering Volume: 906 vph

Warrant 3, Peak Hour

0.16 vehicle-hours

Not Met
Not Met

Not Met

Met

Not Met

\ 20R MOREILANES 2|3¢ 20R l\{lORE LAINES

2 OR MORE LANES & 1 LANE

— <l

~1 LANE & 1 LANE

Ty

P

SN

—

‘\‘
| |

*

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
MAJOR STREET—TOTAL OF BOTH APPROACHES

VEHICLES PER HOUR (VPH)

4/2/2019

Signal Warrant Analysis



Warrant 3: Peak-Hour Volumes and Delay

West College Avenue & Navarro Street Project Name: West College Avenue Apartments
Santa Rosa
Intersection: 1
Major Street Minor Street
Street Name West College Avenue Navarro Street
Direction E-W N-S
Number of Lanes 3 2
Approach Speed 40 25
Population less than 10,000? No
Date of Count: Tuesday, March 12,2019
Scenario: PM Existing
Warrant 3 Met?: Met when either Condition A or B is met
Condition A: Met when conditions A1, A2, and A3 are met Not Met
Condition A1 Not Met

The total delay experienced by traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach,
or five vehicle-hours for a two-lane approach

Minor Approach Delay: 0.11 vehicle-hours
Condition A2 Not Met
The volume on the same minor street approach (one direction only) equals or exceeds
100 vph for one moving lane of traffic of 150 vph for two moving lanes
Minor Approach Volume: 23 vph
Condition A3 Met
The total entering volume serviced during the hour equals or exceeds 800 vph for
intersections with four or more appraches or 650 vph for intersections with three
approaches

Total Entering Volume: 1102 vph
Condition B Not Met
The plotted point falls above the curve

Warrant 3, Peak Hour

g o T T T 1

= N 2 OR MORE LANES & 2 OR MORE LANES

g _® S 1

=T \\‘/ 2 OR MORE LANES & 1 LANE

& & 400 ~ 5

Ol >< A1 LANE & 1 LANE
TS 300 | ! N

52 0 ST~

€ o | e —
h < ——
“ = 100

2 .

s 0

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

MAJOR STREET—TOTAL OF BOTH APPROACHES
VEHICLES PER HOUR (VPH)

4/2/2019 Signal Warrant Analysis



Warrant 3: Peak-Hour Volumes and Delay

West College Avenue & Navarro Street Project Name: West College Avenue Apartments
Santa Rosa
Intersection: 1
Major Street Minor Street
Street Name West College Avenue Navarro Street
Direction E-W N-S
Number of Lanes 3 2
Approach Speed 40 25
Population less than 10,000? No
Date of Count: Tuesday, March 12,2019
Scenario: AM Existing Plus Project
Warrant 3 Met?: Met when either Condition A or B is met
Condition A: Met when conditions A1, A2, and A3 are met Not Met
Condition A1 Not Met

The total delay experienced by traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach,
or five vehicle-hours for a two-lane approach

Minor Approach Delay: 0.17 vehicle-hours
Condition A2 Not Met
The volume on the same minor street approach (one direction only) equals or exceeds
100 vph for one moving lane of traffic of 150 vph for two moving lanes
Minor Approach Volume: 47 vph
Condition A3 Met
The total entering volume serviced during the hour equals or exceeds 800 vph for
intersections with four or more appraches or 650 vph for intersections with three
approaches

Total Entering Volume: 936 vph
Condition B Not Met
The plotted point falls above the curve

Warrant 3, Peak Hour
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Warrant 3: Peak-Hour Volumes and Delay

West College Avenue & Navarro Street Project Name: West College Avenue Apartments
Santa Rosa
Intersection: 1
Major Street Minor Street
Street Name West College Avenue Navarro Street
Direction E-W N-S
Number of Lanes 3 2
Approach Speed 40 25
Population less than 10,000? No
Date of Count: Tuesday, March 12,2019
Scenario: PM Existing Plus Project
Warrant 3 Met?: Met when either Condition A or B is met
Condition A: Met when conditions A1, A2, and A3 are met Not Met
Condition A1 Not Met

The total delay experienced by traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach,
or five vehicle-hours for a two-lane approach

Minor Approach Delay: 0.11 vehicle-hours
Condition A2 Not Met
The volume on the same minor street approach (one direction only) equals or exceeds
100 vph for one moving lane of traffic of 150 vph for two moving lanes
Minor Approach Volume: 23 vph
Condition A3 Met
The total entering volume serviced during the hour equals or exceeds 800 vph for
intersections with four or more appraches or 650 vph for intersections with three
approaches

Total Entering Volume: 1138 vph
Condition B Not Met
The plotted point falls above the curve

Warrant 3, Peak Hour
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Warrant 3: Peak-Hour Volumes and Delay

West College Avenue & Navarro Street

Intersection: 1

Santa Rosa

Major Street
Street Name West College Avenue
Direction E-W
Number of Lanes 4
Approach Speed 40
Population less than 10,000? No

Date of Count:

Scenario:

Tuesday, March 12,2019
AM Future

Project Name: West College Avenue Apartments

Minor Street

Navarro Street
N-S
2
25

Warrant 3 Met?: Met when either Condition A or B is met
Condition A: Met when conditions A1, A2, and A3 are met
Condition A1
The total delay experienced by traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach,
or five vehicle-hours for a two-lane approach

Minor Approach Delay:

Condition A2
The volume on the same minor street approach (one direction only) equals or exceeds
100 vph for one moving lane of traffic of 150 vph for two moving lanes

Minor Approach Volume: 47 vph

Condition A3
The total entering volume serviced during the hour equals or exceeds 800 vph for
intersections with four or more appraches or 650 vph for intersections with three

approaches

Condition B
The plotted point falls above the curve
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Warrant 3: Peak-Hour Volumes and Delay

West College Avenue & Navarro Street Project Name: West College Avenue Apartments
Santa Rosa
Intersection: 1
Major Street Minor Street
Street Name West College Avenue Navarro Street
Direction E-W N-S
Number of Lanes 4 2
Approach Speed 40 25
Population less than 10,000? No
Date of Count: Tuesday, March 12,2019
Scenario: PM Future
Warrant 3 Met?: Met when either Condition A or B is met
Condition A: Met when conditions A1, A2, and A3 are met Not Met
Condition A1 Not Met

The total delay experienced by traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach,
or five vehicle-hours for a two-lane approach

Minor Approach Delay: 0.1 vehicle-hours
Condition A2 Not Met
The volume on the same minor street approach (one direction only) equals or exceeds
100 vph for one moving lane of traffic of 150 vph for two moving lanes
Minor Approach Volume: 23 vph
Condition A3 Met
The total entering volume serviced during the hour equals or exceeds 800 vph for
intersections with four or more appraches or 650 vph for intersections with three
approaches

Total Entering Volume: 1143 vph
Condition B Not Met
The plotted point falls above the curve

Warrant 3, Peak Hour
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Warrant 3: Peak-Hour Volumes and Delay

West College Avenue & Navarro Street

Intersection: 3

Santa Rosa

Major Street
Street Name West College Avenue
Direction E-W
Number of Lanes 4
Approach Speed 40
Population less than 10,000? No

Date of Count:

Scenario:

Tuesday, March 12,2019
AM Future Plus Project

Project Name: West College Avenue Apartments

Minor Street

Navarro Street
N-S
2
25

Warrant 3 Met?: Met when either Condition A or B is met
Condition A: Met when conditions A1, A2, and A3 are met
Condition A1
The total delay experienced by traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach,
or five vehicle-hours for a two-lane approach

Minor Approach Delay:

Condition A2
The volume on the same minor street approach (one direction only) equals or exceeds
100 vph for one moving lane of traffic of 150 vph for two moving lanes

Minor Approach Volume: 47 vph

Condition A3
The total entering volume serviced during the hour equals or exceeds 800 vph for
intersections with four or more appraches or 650 vph for intersections with three

approaches

Condition B
The plotted point falls above the curve
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Total Entering Volume: 989 vph
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Warrant 3: Peak-Hour Volumes and Delay

West College Avenue & Navarro Street

Intersection: 3

Santa Rosa

Major Street
Street Name West College Avenue
Direction E-W
Number of Lanes 4
Approach Speed 40
Population less than 10,000? No

Date of Count:

Scenario:

Tuesday, March 12,2019
PM Future Plus Project

Project Name: West College Avenue Apartments

Minor Street

Navarro Street
N-S
2
25

Warrant 3 Met?: Met when either Condition A or B is met
Condition A: Met when conditions A1, A2, and A3 are met
Condition A1
The total delay experienced by traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach,
or five vehicle-hours for a two-lane approach

Minor Approach Delay:

Condition A2
The volume on the same minor street approach (one direction only) equals or exceeds
100 vph for one moving lane of traffic of 150 vph for two moving lanes

Minor Approach Volume: 23 vph

Condition A3
The total entering volume serviced during the hour equals or exceeds 800 vph for
intersections with four or more appraches or 650 vph for intersections with three

approaches

Condition B
The plotted point falls above the curve
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