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Executive Summary 

The proposed Penstemon Place project includes 59 single-family detached dwellings, six of which would have a 
second unit, to be located on the large undeveloped plot of land south of Verbena Drive and east and north of 
Linwood Avenue.  The project would be expected to generate an average of 602 trips on a daily basis, including 
47 during the morning peak hour and 63 during the p.m. peak hour.  The six houses existing on site but will be 
eliminated as part of the project, but to be conservative, no deduction was applied to the trip generation to reflect 
the replace of these existing units.  The peak hour trips related to the construction are expected to be less than 
what is anticipated for the project upon its occupation. 

Project impacts were evaluated at five intersections in the vicinity of the project site.  Under the existing conditions 
and upon the addition of project trips, the intersections are expected to continue operating acceptably.  Under 
future volumes, the Aston Avenue/Linwood Avenue intersection is projected to operate at LOS F during the p.m. 
peak hour without the project.  It is recommended that a separate left-turn/through lane be installed on the 
northbound approach.  With the recommended improvement, the intersection would operate acceptably without 
and with the project.  The project applicant’s proportional share of the cost of the recommended improvements 
is 12.4 percent, or $27,827.  All other intersections are expected to operate at an acceptable level of service under 
future volumes. 

Three access points to the site are proposed: Verbena Drive to the north, Poinsettia Lane from the east, completing 
the fourth leg of the intersection, and on Linwood Avenue to the south about 180 feet from Hibiscus Drive.  An 
all-way stop-control warrant was performed for the proposed four-legged intersection of Linwood Avenue and 
Poinsettia Lane.  Based on the warrant analysis, all-way stop control is warranted through one of the optional 
criteria and recommended to improve sight lines.   

Facilities for pedestrians and bicyclists include sidewalks on most adjacent street and bike lanes on Brookwood 
Avenue and Kawana Springs Road.  Access for these modes would be acceptable upon construction of sidewalks 
along the project street frontages.  However, the proposed project does not conform to the existing geometry at 
the intersection of Poinsettia Lane/Linwood Avenue which has bulb-outs on each corner.  To maintain conformity, 
it is recommended that the site plan be updated to include bulb-outs.  There are currently no bus routes that 
service the area and the closest bus stop is 0.8 miles from the propose project site.  To improve transit access, the 
project applicant should request bus service to the neighborhood. 
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Introduction 

This report presents an analysis of the potential traffic impacts that would be associated with development of the 
Penstemon Place residential project to be located south of Verbena Drive and north and east of Linwood Avenue 
in the City of Santa Rosa.  The traffic study was completed in accordance with the criteria established by the City, 
reflects a scope of work approved by City staff, and is consistent with standard traffic engineering techniques. 

Prelude 

The purpose of this 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 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 proposed project would consist of 59 single family dwellings, six of which would have second detached units.  
Three access points are proposed for the site; one would connect to Verbena Drive to the north, another would 
replace the existing driveway on the east leg of the Poinsettia Lane/Linwood Avenue intersection, and the last 
would connect to Linwood Avenue on the south side of the project boundary about 180 feet east of Hibiscus 
Drive.  There are currently six existing single family dwellings on-site.  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: 

1. Aston Avenue/Meda Avenue 
2. Aston Avenue/Linwood Avenue 
3. Linwood Avenue/Poinsettia Lane 
4. Taylor Mountain Place/Kawana Springs Road 
5. Petaluma Hill Road/Kawana Springs Road 

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 

Aston Avenue/Meda Avenue is a tee intersection with one lane on each approach.  There is stop control on the 
south leg of Meda Avenue.  There are crosswalks on the south and west legs of the intersection.  The intersection 
is directly west of the intersection of Aston Avenue/Linwood Avenue, as described below. 

Aston Avenue/Linwood Avenue is a two-way stop-controlled four-legged intersection with stop controls on the 
north and south legs.  The north leg is one of the access points to the fairgrounds.  With the exception of the north 
leg, which has two lanes, all other approaches have single lanes. There are crosswalks on all legs except the west 
leg.  The intersection is directly east of the intersection of Aston Avenue/Meda Avenue. 

Linwood Avenue/Poinsettia Lane is a four-legged intersection with stop controls in the east-west direction.  
Currently, the east leg is a private driveway.  While there are no crosswalks at the intersection, there are bulb-outs 
on the west side. 

Taylor Mountain Place/Kawana Springs Road is a stop-controlled intersection with a stop sign on the 
southbound Taylor Mountain Place approach.  Each approach has a single lane.  There are no stripped crosswalks 
at the intersection but there are curb ramps on the south and east sides of the intersection. 

Petaluma Hill Road/Kawana Springs Road is a signalized four-legged intersection with protected-permitted left-
turn phasing on each leg.  There is a right-turn overlap in the southbound and eastbound directions.  There are 
crosswalks with pedestrian phasing on the all but the south leg. 

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

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 
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in their Statewide Integrated Traffic Records System (SWITRS) reports.  The most current five-year period available 
is July 1, 2011 through June 30, 2016. 

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 2013 Collision Data on California State Highways, 
California Department of Transportation (Caltrans).  Three of the five intersections have collision rates that are less 
than the statewide average.  For the intersections with rates higher than the statewide average, further review 
was performed, as discussed below.  The collision rate calculations are provided in Appendix A. 

Table 1 – Collision Rates at the Study Intersections 

Study Intersection Number of 
Collisions 

(2011-2016) 

Calculated 
Collision Rate 

(c/mve) 

Statewide Average 
Collision Rate 

(c/mve) 

1. Aston Ave/Meda Ave 4 0.29  0.18 

2. Aston Ave/Linwood Ave 3 0.13  0.15 

3. Linwood Ave/Poinsettia Ln 0.0 0 0.15 

4. Taylor Mountain Pl/Kawana Springs Rd 0 0 0.18 

5. Petaluma Hill Rd/Kawana Springs Rd 19 0.41 0.27 

Note: c/mve = collisions per million vehicles entering 

 
The intersections of Aston Avenue/Meda Avenue and Petaluma Hills Road/Kawana Springs Road have collision 
rates that are slightly higher than the statewide average for similar facilities.  At the Aston Avenue intersection, 
two of the collisions involved hitting an object in the intersection and the other two types were a sideswipe and 
rear-end.  Given the limited number collisions, there is no clear indication of any reason for concern.  The higher 
average can be attributed to the low roadway volume, although not perceived as a concern. 

The most common types of collisions that occurred at Petaluma Hills Road/Kawana Springs Road were rear-end, 
broadside, and head-on, with the primary cause being right-of-way violation.  While rear-end collisions are 
generally common for busy signalized intersections, broadside and head-on collisions are more likely associated 
with the permitted left-turn phasing that is present on all approaches.  It is noted that more than half of the 
collisions at the intersection occurred where vehicles were traveling on Petaluma Hill Road.  Currently the 
intersection is scheduled to have flashing yellow arrows provided which may reduce the average collision rate at 
the intersection by indicating to drivers that the left-turn is permitted and not a protected movement. 

Alternative Modes 

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, sidewalk gaps, obstacles, and barriers 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. 

 Linwood Avenue – Intermittent sidewalk coverage is provided on Linwood Avenue with gaps on one or both 
sides of the street between Aston Avenue and Taylor Mountain Place/Linwood Avenue.  Sidewalks are 
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provided along frontages of more recently developed properties.  Curb ramps exist at developed side street 
approaches. 

 Kawana Springs Road – Continuous sidewalks are provided on one or both sides of Kawana Springs Road 
between Taylor Mountain Place and west of Petaluma Hill Road.  There are no sidewalks on the north side for 
the length of road between Brookwood Avenue and Taylor Mountain Place.  Sidewalks do not exist on the 
south side of the street from Meda Avenue to the west side of the Kawana Springs Road/Petaluma Hill Road 
intersection.  There are acorn street lights on Kawana Springs Road. 

 Taylor Mountain Place – Continuous sidewalks are provided on one side of Taylor Mountain Place between 
Tokay Street and Kawana Springs Road.  Sidewalks do not exist on the west side of the street where the 
property has not been developed. 

Bicycle Facilities 

The Highway Design Manual, Caltrans, 2012, classifies bikeways into three 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. 

Guidance for Class IV Bikeways is provided in Design Information Bulletin Number 89: Class IV Bikeway Guidance 
(Separated Bikeways/Cycle Tracks), Caltrans, 2015. 

 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 II bike lanes exist on one or both sides of Brookwood Avenue between Linwood Avenue 
and Kawana Springs Road and Kawana Springs Road between Brookwood Avenue and Petaluma Hill Road.  
Bicyclists ride in the roadway and/or on sidewalks along all other streets within the project study area.  Table 2 
summarizes the existing and planned bicycle facilities in the project vicinity, as contained in the Santa Rosa Bicycle 
and Pedestrian Master Plan (2010). 
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Table 2 – Bicycle Facility Summary 

Status 
Facility 

Class Length 
(miles) 

Begin Point End Point 

Existing     

Colgan Creek Trail I 0.6 Colgan Ave Petaluma Hill Rd 

Kawana Springs Rd II 0.5 Petaluma Hill Rd Brookwood Ave 

Kawana Springs Rd (WB) II 0.5 Santa Rosa Ave Petaluma Hill Rd 

Brookwood Ave II 0.1 Kawana Springs Rd Tokay St 

Brookwood Ave (NB) II 0.4 Tokay St Linwood Ave 

Petaluma Hill Rd II 0.9 Barham Ave-Pressley St Kawana Springs Rd 

Aston Avenue III 0.4 Hendley St Brookwood Ave 

Planned     

Colgan Creek Trail Ext. I 0.5 Kawana Springs Rd City Limits 

Kawana Springs Rd (EB) II 0.5 Santa Rosa Ave Petaluma Hill Rd 

Kawana Springs Rd II 0.3 Brookwood Ave Future Famers Ln Ext. 

Linwood Ave II 0.1 Aston Ave Brookwood Ave 

Aston Avenue II 0.4 Hendley St Brookwood Ave 

Brookwood Ave (SB) II 0.4 Linwood Ave Tokay St 

Farmers Road Ext. II 1.9 Bennett Valley Rd Yolanda Ave 

Source: The Santa Rosa Bicycle and Pedestrian Master Plan, 2010 

 
Transit Facilities 

Santa Rosa CityBus provides fixed route bus service in Santa Rosa.  There are two bus routes that have stops within 
the study area, specifically on Aston Avenue, Petaluma Hill Road and west of the Petaluma Hill Road/Kawana 
Springs Road intersection.  Route 5 provides a 30-minute loop to destinations throughout southeast Santa Rosa 
from the Downtown Transit Mall, to the Sonoma County Fairgrounds, Santa Rosa Marketplace, and the Santa Rosa 
Town Center before returning.  Route 18 is the Southeast Circulator route providing hourly loop service from the 
Downtown Transit Mall to the Santa Rosa Market Place, Farmers Lane Plaza, Eastside Transfer Center, and the 
Flamingo One Stop Shopping Center.  These routes provide service on both weekdays and weekends. 

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

Santa Rosa Paratransit, a 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 Paratransit is designed to serve the needs of 
individuals with disabilities within the Santa Rosa area. 
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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 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. 

The study intersections that are currently controlled by a traffic signal, or may 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 3. 

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 
available for drivers exiting the minor street. 

Delay of 0 to 10 seconds.  Most vehicles arrive 
during 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 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 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 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 55 to 80 seconds.  Most, if not all, vehicles 
must stop and drivers consider the delay excessive. 

F Delay of more than 50 seconds.  Drivers may wait for 
long periods before there is an acceptable gap in 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, 2010 
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Reporting of Peak Hour Delay 

Per the City of Santa Rosa’s General Plan policy T-D-1, LOS is calculated based on the average traffic demand over the 
hour, rather than the peak 15 minutes within the hour.  This is particularly relevant in the study area, in that the 
average delays reported at some of the intersections over the course of an hour are not as long as what would be 
experienced during the peak 15 minutes during arrival and dismissal periods at the nearby school, Sonoma Academy. 

Traffic Operation Standards 

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 a Level of Service (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 
a much longer segment than the one included as the study area for the 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 intersections was applied. 

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. 

Intersection Levels of Service 

Under existing conditions, the intersections are operating acceptably overall.   The existing traffic volumes are 
shown in Figure 2, a summary of the intersection level of service calculations is contained in Table 4, and 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 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. Aston Ave/Meda Ave 2.5 A 1.5 A 

Northbound (Meda Ave) Approach 12.1 B 13.4 B 

2. Aston Ave/Linwood Ave 6.9 A 8.8 A 

Northbound (Linwood Ave) Approach 17.8 C 28.0 D 

Southbound (Fairgrounds) Approach 15.5 C 68.2 F 

3. Linwood Ave/Poinsettia Ln 0.5 A 0.1 A 

Westbound (Private Driveway) Approach 8.7 A 0.0 A 

Eastbound (Poinsettia Ln) Approach 9.3 A 8.7 A 

4. Taylor Mountain Pl/Kawana Springs Rd 3.0 A 3.4 A 

Southbound (Taylor Mountain Pl) Approach 10.2 B 8.9 A 

5. Petaluma Hill Rd/Kawana Springs Rd 23.1 C 25.1 C 

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 

 
The southbound approach to the Aston Avenue/Linwood Avenue intersection is currently operating unacceptably 
at service level F during the p.m. peak hour but the intersection overall is operating acceptably at service level A. 

Average Delay That Does Not Match Expectations 

The perception a motorist has of intersection operation as represented by the Level of Service can sometimes be at 
odds with the calculated values.  Based on field observation at the intersection of Petaluma Hill Road/Kawana 
Springs, the existing evening LOS determined above does not necessarily provide an accurate representation of the 
perceived delay.  One factor that results in a difference between perception and calculated values is that the 
calculations are based upon a full hour.  Motorists can encounter lower service levels and higher delays during the 
peak of the commute period at the beginning and ending of the typical workday while others can experience light 
traffic flow a little earlier or later within the same hour.  It is therefore common for calculated average delays and 
associated service levels to be different from the perception some drivers have of how the intersection is operating. 

During the evening peak hour, the downstream Petaluma Hill Road/Yolanda Avenue intersection acts as the 
bottleneck for southbound commuters trying to avoid congestion on US 101.  The Petaluma Hill Road queue from 
that intersection can extend north through the Kawana Springs Road intersection.  Based on the counts collected, 
which included information on the queue, the number of southbound vehicles that were unable to enter the 
intersection during their respective green time was as low as one vehicle but as high as 21 vehicles; the average 
number of vehicles from the counts collected was 12 vehicles. 

Since the intersection still operates acceptably according to City’s standard when the service level is calculated 
based on the average traffic demand over the hour, with the initial queue included in the analysis, no 
improvements are recommended. 

Future Conditions 

Segment volumes for the horizon year of 2040 were obtained from the Sonoma County Transportation Authority’s 
gravity demand model and translated to turning movement volumes at each of the study intersections that were 
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available 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. 

For the intersection of Linwood Avenue/Poinsettia Lane, where segment volumes were only available for Linwood 
Avenue, a growth factor was determined and applied to all the turning movements.  Since segments model 
volumes were not available for Meda Avenue but available for Linwood Avenue at Aston Avenue, the Furness 
method was applied to the Aston Avenue/Linwood Avenue intersection and using volume balancing and the 
existing counts, the future volumes were projected for the Aston Avenue/Meda Avenue intersection. 

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.  Though there 
are no planned future improvements at the study intersections, the planned Farmers Road extension would be 
along the east side of the project boundary.  The extension provides an additional north-south connection within 
the City and would likely change the existing traffic circulation pattern.  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, the study intersections are expected to operate acceptably with the 
exception of the Aston Avenue/Linwood Avenue intersection, which would be expected to operate at LOS F under 
anticipated volumes for the p.m. peak hour.  Future operating conditions are summarized in Table 5, and Future 
volumes are shown in Figure 3. 

Table 5 – Future Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. Aston Ave/Meda Ave 2.6 A 2.4 A 

Northbound (Meda Ave) Approach 13.8 B 18.0 C 

2. Aston Ave/Linwood Ave 26.3 D 52.1 F 

Northbound (Linwood Ave) Approach 63.5 F ** F 

Southbound (Fairgrounds) Approach 13.6 B ** F 

 Add NB thru-left and right-turn lane  9.5 A 13.3 B 

3. Linwood Ave/Poinsettia Ln 0.5 A 0.1 A 

Westbound (Private Driveway) Approach 8.9 A 0.0 A 

Eastbound (Poinsettia Ln) Approach 9.9 A 9.0 A 

4. Taylor Mountain Pl/Kawana Springs Rd 3.3 A 1.8 A 

Southbound (Taylor Mountain Pl) Approach 15.1 A 12.1 B 

5. Petaluma Hill Rd/Kawana Springs Rd 27.9 C 29.5 C 

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; ** = delay greater than 120 seconds; Bold text = deficient 
operation; Shaded cells = conditions with recommended improvements; NB = Northbound 

 
The intersection of Aston Avenue/Linwood Avenue is expected to operate unacceptably at LOS F during the p.m. 
peak hour.  It is recommended that a separate right-turn lane be added to the northbound approach.  Given the 
width restriction of Linwood Avenue south of the intersection and the projected volumes, it is assumed that the 
additional lane would be a left-turn/through lane with about 50 feet of storage length.  With this recommended 
improvement, the intersection is expected to operate acceptably overall at service level A or B.  
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Project Description 

The project consists of 59 single-family dwellings, six of which would have second detached units.  Three access 
points are proposed from the site.  One would connect to Verbena Drive to the north, another would replace the 
existing driveway on the east leg of the Poinsettia Lane/Linwood Avenue intersection, and the last would connect 
to Linwood Avenue on the south side of the project boundary about 180 feet east of Hibiscus Drive.  On the site, 
there are currently six existing single-family dwellings that will be torn down as part of the project.  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, 9th Edition, 2012 for “Single Family Detached 
Housing” (ITE LU 210).  “Apartment” (Land Use #220) was used to project the anticipated trips generated by the 
six second-unit dwellings as the description most closely matches the project description and daily trip generation 
for this land use is the most conservative of the various multiple-family dwelling categories. 

The expected trip generation potential for the proposed project is indicated in Table 6 and includes an average of 
602 trips per day, including 47 trips during the a.m. peak hour and 63 during the p.m. peak hour.  To be conservative, 
the six existing homes that will be razed to make way for the proposed project were not included in the analysis.  
These new trips represent the increase in traffic associated with the project compared to existing volumes. 

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 

Existing            

Single Family Dwelling 59 du 9.52 562 0.75 44 11 33 1.00 59 37 22 

Apartment 6 du 6.65 40 0.51 3 1 2 0.62 4 2 2 

Total   602  47 12 35  63 39 24 

Note: du = dwelling unit 

 
Construction Traffic 

The project would temporarily result in an increase in truck trips through the study area due to typical construction 
activities associated with the single-family dwellings.  Per the City’s general notes, construction hours are limited 
from 7 a.m., the start of the morning peak period, to 7 p.m., after the evening peak period for traffic.  Generally, 
construction workers arrive at the site early so that work can start promptly at seven, and leave in the evening 
after the full time allotted.  Therefore, the vehicles into and out of the site during the peak traffic periods would 
be trucks, though it is expected that most truck trips would happen outside of the morning and evening peak 
periods.  It is understood that the highest frequency of trucks into and out of the site would be during the grading 
process.  It is anticipated that during any one morning or evening peak hour, there would be most four truck trips, 
split between inbound out outbound, less than what is expected to be generated by the proposed project during 
and either peak hour. 

Trip Distribution 

The pattern used to allocate new project trips to the street network was determined by reviewing existing turning 
movement counts at the study intersections.  The applied distribution assumptions and resulting trips are shown 
in Table 7.  
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Table 7 – Trip Distribution Assumptions 

Route Percent 

North to Brookwood Ave 25% 

To/From US 101 North 30% 

To/From US 101 South 30% 

To/From South on Petaluma Hill Rd 15% 

TOTAL 100% 

Intersection Operation 

Existing plus Project Conditions 

Upon the addition of project-related traffic to the Existing volumes, the study intersections are expected to 
continue to operate acceptably, generally at the same levels of service.  Existing plus Project level of service results 
are summarized in Table 8, and Project traffic volumes are shown in Figure 5 

Table 8 – Existing and Existing plus Project Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

Existing Conditions Existing plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. Aston Ave/Meda Ave 2.5 A 1.5 A 2.4 A 1.4 A 

Northbound (Meda Ave) Approach 12.1 B 13.4 B 12.2 B 13.5 B 

2. Aston Ave/Linwood Ave 6.9 A 8.8 A 7.9 A 10.9 B 

Northbound (Linwood Ave) Approach 17.8 C 28.0 D 20.5 C 36.9 E 

Southbound (Fairgrounds) Approach 15.5 C 68.2 F 15.7 C 72.9 F 

3. Linwood Ave/Poinsettia Ln 0.5 A 0.1 A 2.2 A 2.2 A 

Westbound (Private Driveway) Approach 8.7 A 0.0 A 9.3 A 9.2 A 

Eastbound (Poinsettia Ln) Approach 9.3 A 8.7 A 9.4 A 8.7 A 

4. Taylor Mountain Pl/Kawana Springs Rd 3.0 A 3.4 A 3.4 A 4.0 A 

Southbound (Taylor Mountain Pl) Approach 10.2 B 8.9 A 10.2 B 9.0 A 

5. Petaluma Hill Rd/Kawana Springs Rd 23.1 C 25.1 C 23.2 C 25.2 C 

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 

 
It should be noted that with the addition of project-related traffic volumes, average overall delay at the 
intersection of Aston Avenue/Meda Avenue decreases during both peak hours.  While this is counter-intuitive, this 
condition occurs when a project adds trips to movements that are currently underutilized or have delays that are 
below the intersection average, resulting in a better balance between approaches and lower overall average delay.  
The project adds traffic predominantly to the through movement, which has an average delay that is lower than 
the average for the intersection as a whole, resulting in a slight reduction in the overall average delay.  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.  It is further noted that delay 
increases slightly on the side-street movement, which is consistent with expectation.  
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Finding – The study intersections are expected to continue operating at acceptable service levels upon the 
addition of project-generated traffic. 

Future plus Project Conditions 

Upon the addition of project-generated traffic to the anticipated Future volumes, four of the five study 
intersections are expected to operate acceptably.  With the improvements recommended for the intersection of 
Aston Avenue/Linwood Avenue to achieve acceptable operation under future volumes, the intersection is 
expected to operate acceptably overall upon the addition of project-generated trips.  The Future plus Project 
operating conditions are summarized in Table 9. 

Table 9 – Future and Future plus Project Peak Hour Levels of Service 

Study Intersection 
Approach 

Future Conditions Future plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. Aston Ave/Meda Ave 2.6 A 2.4 A 2.6 A 2.2 A 

Northbound (Meda Ave) Approach 13.8 B 18.0 C 14.0 B 16.7 C 

2. Aston Ave/Linwood Ave 26.3 D 52.1 F 34.0 D 70.4 F 

Northbound (Linwood Ave) Approach 63.5 F ** F 83.3 F ** F 

Southbound (Fairgrounds) Approach 13.6 B ** F 14.0 B ** F 

Add NB right-turn lane 9.5 A 13.3 B 10.0 B 16.2 C 

3. Linwood Ave/Poinsettia Ln 0.5 A 0.1 A 1.6 A 1.6 A 

Westbound (Private Driveway) Approach 8.9 A 0.0 A 9.9 A 9.7 A 

Eastbound (Poinsettia Ln) Approach 9.9 A 9.0 A 10.2 B 9.0 A 

4. Taylor Mountain Pl/Kawana Springs Rd 3.3 A 1.8 A 3.7 A 2.1 A 

Southbound (Taylor Mountain Pl) Approach 15.1 A 12.1 B 15.8 C 12.2 B 

5. Petaluma Hill Rd/Kawana Springs Rd 27.9 C 29.5 C 28.2 C 29.8 C 

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; ** = delay greater than 120 seconds; Bold text = deficient 
operation; Shaded cells = conditions with recommended improvements; NB = Northbound 

 
Similar to existing conditions, under the future scenario with the addition of project-related traffic volumes, average 
delay at the intersection of Aston Avenue/Meda Avenue would be expected to decrease during the p.m. peak hour.  
Again, the project adds traffic predominantly to the through movement, which has an average delay that is lower 
than the average for the intersection as a whole, resulting in a slight reduction in the overall average delay. 

The intersection of Aston Avenue/Linwood Avenue is projected to continue operating at an unacceptable level 
during the p.m. peak hour with the addition of project trips.  With the recommended improvement to add a 
storage lane for the northbound left-turn/through movements, the intersection would operate acceptably overall. 

Proportional Share 

The proportional share of the improvement cost applicable to the Penstemon Place project was determined for 
the intersection of Aston Avenue/Linwood Avenue using the methodology published by Caltrans in their Guide 
for Preparation of Traffic Impact Studies.  The equitable proportion is determined as the ratio between the number 
of project trips at an intersection and the expected increase in traffic between existing conditions and future 
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conditions.  For the purpose of this analysis, the cost to widen Linwood Avenue in order to add a left turn lane was 
estimated to be $225,000. 

Penstemon Place project’s equitable share of the improvement is 12.4 percent, or $27,827.  The proportional share 
calculations are provided in Appendix C. 

Finding – Four of the five study intersections will continue operating acceptably with project traffic added.  The 
intersection of Aston Avenue/Linwood Avenue would operate unacceptably at LOS F during the p.m. peak hour 
with or without the project. 

Recommendation – To achieve acceptable operation under Future plus Project volumes at Aston Avenue/ 
Linwood Avenue, it is recommended that the northbound approach be reconfigured for a northbound left-
turn/through storage lane and a right-turn lane.  The project applicant should pay a proportional share of the cost 
to improve the intersection, calculated as $27,827.   
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Alternative Modes 

Pedestrian Facilities 

Given the proximity of schools, parks, and chopping centers surrounding the site, it is reasonable to assume that 
some project patrons and employees will want to walk, bicycle, and/or use transit to reach the project site. 

Project Site – Sidewalks do not exist currently exist along the project frontage, but per the site plan, are proposed.  
Within the project site, sidewalks are recommended along the street frontages, including the connection to 
existing sidewalks on Verbena Drive to the north.  At the intersection of Poinsettia Lane/Linwood Avenue, there 
are existing bulb-outs on the westerly side of the intersection but none proposed on the project site, the east side 
of the intersection.   The proposed project should conform to the design of the existing pedestrian facilities.  

Finding – Pedestrian facilities serving the project site would be inadequate upon completion of sidewalks along 
all street frontages as part of the project. 

Recommendation – It is recommended that the proposed project’s site plan be modified to include bulb-outs on 
east side of the Poinsettia Lane/Linwood Avenue intersection.  

Bicycle Facilities 

Existing bicycle facilities, including bike lanes on portions of Brookwood Avenue and Kawana Springs Road, 
together with shared use of minor streets provide adequate access for bicyclists. 

Finding – Bicycle facilities serving the project site are adequate. 

Transit 

Existing transit routes are not adequate to accommodate project-generated transit trips since the existing stops 
are not within acceptable walking distance of the site. 

Finding – Transit facilities serving the project site are not inadequate. 

Recommendation – It is recommended that the applicant request that Santa Rosa CityBus add service to the 
neighborhood. 
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Access and Circulation 

Site Access 

As proposed there would be three access points for the project.  To the north, the project would connect with the 
existing Verbena Drive.  To the south, “Street A” would intersect Linwood Avenue about 180 feet east of the 
Hibiscus Drive/Linwood Avenue intersection.  Along the western project boundary, access to the site would be 
through a newly developed east leg to the Linwood Avenue/Poinsettia Lane intersection.  The intersection would 
have four approaches and following the existing control, would have stop-control in the east-west direction. 

All-way Stop Control Warrants 

All-way Stop Warrants (For Residential Streets) 

Generally, warrants for all-way stop controlled intersections are based on guidelines contained in the California 
Manual on Uniform Traffic Control Devices (CA-MUTCD).  The warrants includes the following issues in considering 
need for all-way stop controls. 

 excessive volume 
 high number of collisions 
 limited visibility 
 excessive speeds 
 crossing residential collectors 
 residential frontage 

An intersection meeting any one of the criteria is considered a candidate for an all-way stop sign installation. 

Based on the counts collected at the intersection of Linwood Avenue/Poinsettia Lane, the volumes are not high 
enough to warrant all-way stop-control, even with the 80 percent reduction for the combination warrant.  As 
mentioned in the collision history, there were no reported collisions at the intersection.  A brief radar survey 
indicated an 85th percentile speed of 29 mph, which is less than what the warrant classifies as “excessive speeds.”  
However, there is limited visibility from the west leg of Poinsettia Lane to the north and south due to the on-street 
parking.  The criteria calls for at least 150 feet of visibility, but based on field measurements, there is only 90 feet 
to the north and 115 feet to the south. 

Since one of the optional criteria, limited visibility, for an all-way stop control was satisfied, such controls are 
warranted.  The limited visibility at the intersection is a result of the existing parking.  Given that all-way stop 
controls would address the sight distance issue and also provide a measure of traffic calming for the residential 
neighborhood, implementation of all-way stops is recommended in lieu of restricting parking near the 
intersection to improve sight lines.  A copy of the All-Way Stop-Control Warrant is provided in Appendix D. 
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Conclusions and Recommendations 

Conclusions 

 The proposed project is expected to generate an average of 602 trips per day, including 47 trips during the
a.m. peak hour and 63 during the p.m. peak hour.

 Under existing conditions, with and without the project, the study intersections are expected to operate
acceptably per the City’s standards.  The southbound approach to the intersection of Aston Avenue/Linwood 
Avenue operates at LOS F but the intersection as a whole operates at LOS A or B.

 With and without the proposed project under future conditions, the intersection of Aston Avenue/ Linwood
Avenue is expected to operate unacceptably.  By reconfiguring the northbound approach to include a left-
turn/through and exclusive right-turn lane, the intersection would be expected to operate acceptably.

 Proposed pedestrian facilities, including construction of new sidewalks along all street frontages at the
project site, and existing bicycle facilities are adequate.

 The transit facilities serving the site are inadequate.

 All-way stop-control is warranted at Linwood Avenue/Poinsettia Lane, with one optional criteria satisfied, and 
additional right-of-way controls would be appropriate given the residential setting and to address sight
distance constraints.

Recommendations 

• To achieve acceptable operation under Future conditions at Aston Avenue/Linwood Avenue, it is 
recommended that the northbound approach be reconfigured for separate northbound left-turn/through 
and right-turn lanes.

• The project applicant should pay its proportional share of the cost to widen Linwood Avenue at the Aston 
Avenue intersection, calculated as 12.4 percent, or $27,827of the estimated cost of $225,000 for the project.

• The applicant should request that Santa Rosa CityBus add service to the neighborhood.

• There is limited sight distance for eastbound vehicles on Poinsettia Avenue so installation of all-way stop-
controls is recommended.
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Appendix A 

Collision Rate Calculations 

  





Date of Count:  

Number of Collisions:  4
Number of Injuries:  2

Number of Fatalities:  0
ADT:  7500

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

4 x
7,500 x x 5

Study Intersection  0.29 c/mve
Statewide Average*  0.18 c/mve

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

Date of Count:  

Number of Collisions:  3
Number of Injuries:  1

Number of Fatalities:  0
ADT:  12400

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Stop & Yield Controls

Area:  Urban

3 x
12,400 x x 5

Study Intersection  0.13 c/mve
Statewide Average*  0.15 c/mve

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

33.3%
Collision Rate Fatality Rate

collision rate =  
365

2: 

Number of Collisions x 1 Million

0.7%

collision rate =  
ADT x 365 Days per Year x Number of Years

50.0%

1,000,000

Injury Rate

Fatality Rate
0.0%

ADT x 365 Days per Year x Number of Years

0.0%

ADT = average daily total vehicles entering intersection 

1.0%

Collision Rate Injury Rate

Intersection Collision Rate Calculations

July 1, 2011
June 30, 2016

Intersection # Aston Avenue & Meda Avenue

collision rate =  
1,000,000

Aston Ave & Linwood Ave

36.4%

ADT = average daily total vehicles entering intersection 

July 1, 2011

365

Intersection #

June 30, 2016

Number of Collisions x 1 Million
collision rate =  

1: 

SRO378 McIntosh Homes Project

Thursday, February 23, 2017

Thursday, February 23, 2017

41.9%

Whitlock & Weinberger Transportation, Inc.
3/31/2017
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Date of Count:  

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  1200

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Stop & Yield Controls

Area:  Urban

0 x
1,200 x x 5

Study Intersection  0.00 c/mve
Statewide Average*  0.15 c/mve

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

Date of Count:  

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  1900

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

0 x
1,900 x x 5

Study Intersection  0.00 c/mve
Statewide Average*  0.18 c/mve

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

41.9%

SRO378 McIntosh Homes Project

July 1, 2011

36.4%

Fatality Rate Injury Rate

July 1, 2011

collision rate =  

Intersection #

0.0%

June 30, 2016

collision rate =  

ADT = average daily total vehicles entering intersection 

Intersection Collision Rate Calculaions

Intersection #

Fatality Rate

365

Collision Rate

3: Linwood Avenue & Poinsettia Lane

collision rate =  
1,000,000

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

Injury Rate

June 30, 2016

Taylor Mountain Place & Kawana Springs Road

ADT = average daily total vehicles entering intersection 

1.0%

Thursday, February 23, 2017

0.0%

4: 

Number of Collisions x 1 Million

0.7%
0.0% 0.0%

1,000,000
365

ADT x 365 Days per Year x Number of Years

Thursday, February 23, 2017

collision rate =  

Collision Rate

Whitlock & Weinberger Transportation, Inc.
3/31/2017
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Date of Count:  

Number of Collisions:  19
Number of Injuries:  9

Number of Fatalities:  0
ADT:  25600

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

19 x
25,600 x x 5

Study Intersection  0.41 c/mve
Statewide Average*  0.27 c/mve

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

July 1, 2011
June 30, 2016

collision rate =  

Intersection Collision Rate Calculaions

SRO378 McIntosh Homes Project

Thursday, February 23, 2017

Intersection # 5: 

ADT = average daily total vehicles entering intersection 

0.0%
Injury Rate

47.4%

ADT x 365 Days per Year x Number of Years

collision rate =  
1,000,000

365

Collision Rate Fatality Rate

41.9%0.4%

Petaluma Hill Road & Kawana Springs Road

Number of Collisions x 1 Million

Whitlock & Weinberger Transportation, Inc.
3/31/2017

Page 3 of 3





B 
Traffic Impact Study for the Penstemon Place 
January 2018 

Appendix B 

Intersection Level of Service Calculations 
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Appendix C 

Proportional Share Calculations 

  





PM PM
Existing 1243

Project Trips (T) 35 Future Year 1526

Description of Project Improvement:

Calculation of Project Share

P = T / (TB - TE)
where:
P = Equitable  Share
T = Project trips during the affected peak hour
TB = Build-out volumes
TE = Existing volumes

T 35
TB 1526
TE 1243
P 12.4%

Total Estimated Cost of Improveme $225,000

Equitable Share Contribution $27,827

Equitable Share (per Caltrans "Guide for the Preparation of 
Traffic Impact Studies")

Equitable Share Calculations
Aston Avenue/Linwood Avenue

Total Volume Entering 
the Intersection of
Penstemon Place 

Widen Linwood Avenue to add a 100 foot left turn lane.  It was 
assumed that widening would occur on the west side of the 
roadway as the City currently has the right of way.  
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Appendix D 

All-Way Stop-Control Warrant 

 





Traffic Signal Warranted

No A Where a traffic signal is warranted, the AWSC is an interim measure that can be installed 
quickly to control traffic while arrangements are being made for the installation of the signal.

No B Collisions

 
There been at least 5 collisions, of a type that could be correctable through STOP installation, 
within the last 12 months.  Such correctable collisions include right-turn, left-turn, and right-angle 
collisions.

Minimum Volumes

C1
The vehicular volume entering the intersection from the MAJOR street approaches (total of both) 
averages at least 300 vehicles per hour for any 8 hours of any average day,

AND

C2

The combined vehicular, ped, and bicycle volumes entering the intersection from the MINOR  
street approaches (total of both) averages at least 200 units per hour for the same 8 hours, with 
an average delay to minor-street vehicular traffic of at least 30 sec/vehicle during the highest 
one hour. 

OR

No C3
If the 85th-percentile approach speed of the MAJOR street traffic >40 mph, the minimum 
vehicular volume warrants are 70 percent of the above values.

Combination Warrant

No  D
Where no single criterion is satisfied (A, B, C1, C2 or C3), 
but where 80 percent of B and C1 and C2 are met.

Options
Other criteria that may be considered in an engineering study include:

No A. The need to control left-turn conflicts
No B. The need to control vehicle/pedestrian conflicts near locations that generate high pedestrian 

volumes
Yes C. (Visibility) Locations where a road user, after stopping, cannot see conflicting traffic and is not 

able to reasonably safely negotiate the inteersection unless conflicting cross traffic is also 
required to stop, 

No D. An intersection of 2 residential neighborhood collector (through) streets of similar design and 
operating characteristics where AWSC would improve traffic operational characteristics of the 
intersection.

No

All Way Stop Control (AWSC) Warrant Criteria
from California MUTCD (adopted 2012)

The All-Way Stop Control Warrant has been met

Intersection may be a candidate for an AWSC (aka a Multi-Way Stop sign installation) if any one of these 
criteria are met. 

MAJOR Street Name: Linwood Ave                                                      Prepared By: BKB                                        
MINOR Street Name: Poinsettia Ln                                                      Date: 1.9.2018
City of Santa Rosa                                                               
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