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Executive Summary 

The Chevron remodel project would update the existing fuel station with a convenience store and carwash to 
include a larger, 6,270-square foot convenience store, an additional 3,860-square feet of retail space, two 
additional fueling positions and two electrical vehicle charging stations.  The project would be expected to 
generate a total of 5,252 trips per day at the driveways, including 521 during the morning peak hour and 434 
during the evening peak hour.  After deducting trips associated with the existing uses and accounting for trips 
drawn from traffic passing the site anyway, the project is expected to generate an average of 1,540 net new trips 
daily, with 145 of these occurring during the morning peak hour and 131 during the evening peak hour. 

Three intersections connecting the site to US 101 were evaluated as the locations most likely to experience a 
significant traffic impact.  These three intersections all have an operational standard of LOS E, and the analysis 
indicates that they are all currently operating acceptably and are expected to continue doing so under future 
volumes and with project trips added, indicating a less-than-significant impact on traffic operation.  The project 
results in increases to the projected queue lengths in the southbound Old Redwood Highway left-turn pocket to 
continue southeast on Old Redwood Highway and, during the morning peak under future volumes only, in the 
right-turn lane from eastbound Old Redwood Highway to the US 101 South on-ramp.  While the impact is not 
significant for the southbound approach due to the shared use of the right lane (left-turn/through/right-turn), the 
queue for the right-turn to the US 101 on-ramp would exceed the length of the block between the ramp and 
Conde Lane.  As there are no feasible means of addressing this queue length, it is suggested that the Town 
Engineer grant an exemption to a finding of significance. 

The frequency of collisions at the three intersections was also reviewed, and it was determined that only Old 
Redwood Highway/US 101 North-Lakewood Drive had a collision rate that exceeds the Statewide average for 
similar facilities.  The predominant type of crash at this location was rear-end collisions, which is typical for 
locations that experience congestion, such as is routine at this site.  Caltrans owns and operates this intersection, 
and may wish to review their timing to determine if some changes are warranted. 

The project site has adequate access for travel by alternative modes, and is located at one terminus of a proposed 
pathway over US 101 that would serve both pedestrians and bicyclists.  Vehicular access and circulation were also 
reviewed, and are adequate as proposed.  It is recommended that modifications to the site’s driveway be designed 
to be consistent with the planned improvements associated with the bicycle-pedestrian promenade and to 
maintain full access to the existing Shell station. 

The proposed parking supply of 55 spaces is less than the 66 spaces required under the Town’s zoning code, but 
more than the 50 parking spaces estimated to be the peak demand based on standard parking rates.  The Town 
may wish to consider a parking variance to accept the parking as proposed.  The project should also provide at 
least 13 bicycle parking spaces. 
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Introduction 

This report presents an analysis of the potential traffic impacts that would be associated with the redevelopment 
of the existing Chevron service station located at 9120 Old Redwood Highway and the adjacent vacant parcel 
located at 9200 Old Redwood Highway in the Town of Windsor.  The traffic study was completed in accordance 
with the criteria established by the Town of Windsor, is consistent with standard traffic engineering techniques, 
and reflects a scope of work reviewed and approved by Town staff.  Caltrans had commented on the project prior 
to initiating the analysis, so the scope of work also reflects the analysis requested by Caltrans.  Further, the Caltrans 
letter and a response-to-comments letter are provided in Appendix A. 

Prelude 

The purpose of a traffic impact study is to provide Town 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 to mitigate these impacts to a level of insignificance as defined by the 
Town’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 applicant seeks to redevelop the existing Chevron service station at 9120 Old Redwood Highway and 
the adjacent vacant parcel located at 9200 Old Redwood Highway. The existing convenience store and car wash 
are to be demolished and the six existing fuel pumps, canopy, and underground piping are to remain.  The 
proposed redevelopment includes a 6,270-square foot convenience store and restaurant, a 3,860-square foot 
retail storefront to house one or two tenants, a 2,314-square foot (85-foot long) tunnel car wash with ten self-
service vacuum stations, two additional fuel dispensers, and two electrical vehicle (EV) charging stations.  The 
project would provide 55 vehicle parking spaces.  Bicycle parking is to be provided via a bike rack located at the 
north side of the retail store. 

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 section of Old Redwood Highway fronting the project site and the project access 
point as well as the following intersections: 

1. Old Redwood Highway-Conde Lane/Windsor River Road 
2. Old Redwood Highway/US 101 South Ramps 
3. Old Redwood Highway/US 101 North Off-ramp-Lakewood Drive 

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 

The roadways in the study area are generally skewed at an angle from northwest to southeast.  To maintain 
continuity with the north-south direction of US 101, Old Redwood Highway is treated as an east-west street 
through most of the study area. 

Old Redwood Highway-Conde Lane/Windsor River Road is a four-legged signalized intersection with protected 
left-turn phasing on the eastbound Windsor River Road and westbound Old Redwood Highway approaches and 
split phasing for the southbound Old Redwood Highway and northbound Conde Lane approaches.  It is noted 
that for analysis purposes, Old Redwood Highway changes alignment at this intersection from north-south to east-
west.  Right-turn overlap phasing exists on the westbound and northbound approaches and crosswalks are 
marked on all legs. 

Old Redwood Highway/US 101 South Ramps is a signalized four-way intersection with protected left-turn 
phasing on the westbound Old Redwood Highway approach.  The north leg is an off-ramp for vehicles exiting 
southbound US 101 and the south leg is an on-ramp for vehicles entering southbound US 101.  The north and 
south legs include marked crosswalks. 

Old Redwood Highway/US 101 North Off-ramp-Lakewood Drive is a four-legged intersection with protected 
left-turn phasing on the eastbound Old Redwood Highway approach and split phasing for the southbound 
Lakewood Drive and northbound US 101 off-ramp approaches.  The southbound Lakewood Drive approach has a 
right-turn overlap phase. 

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

Study Roadway 

Old Redwood Highway traverses the Town of Windsor and serves as one of its main streets through the 
Downtown area. While generally retaining its two-lane character, it expands to five lanes between Hembree Lane 
and Windsor River Road.  At the Downtown interchange, Old Redwood Highway carries approximately 28,050 
vehicles per day. 
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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 September 1, 2012 through August 31, 2017. 

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).  The calculated collision rates for the study intersections of Old 
Redwood Highway-Conde Lane/Windsor River Road and Old Redwood Highway/US 101 SB Ramps are lower than 
the statewide average for similar facilities, indicating that these are operating within acceptable safety parameters.  
The collision rate calculations are provided in Appendix B. 

Table 1 – Collision Rates at the Study Intersections 

Study Intersection Number of 
Collisions 

(2012-2017) 

Calculated 
Collision Rate 

(c/mve) 

Statewide Average 
Collision Rate 

(c/mve) 

1. ORH-Conde Ln/Windsor River Rd 12 0.25 0.27 

2. ORH/US 101 SB Ramps 6 0.12 0.43 

3. ORH/US 101 NB Off-ramp-Lakewood Dr 27 0.37 0.27 

Note: c/mve = collisions per million vehicles entering; ORH = Old Redwood Highway; bold text = collision rate is higher 
than the Statewide average 

 
Old Redwood Highway/US 101 NB Off-ramp-Lakewood Drive has experienced collisions at a higher rate than the 
statewide average for similar facilities and 48.1 percent of crashes resulted in injuries, which is higher than the 
statewide average injury rate of 41.9 percent.  The most notable trend was rear-end collisions, which are associated 
with congestion at the intersection.  The Town installed a second left-turn lane on Lakewood Drive that provided 
additional capacity and reduced congestion, but clearance intervals should be reviewed by Town staff to ensure 
that they are adequate given the slightly skewed alignment of the intersection. 

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.  A connected network of sidewalks, crosswalks, 
pedestrian signals, and curb ramps provide access for pedestrians near the proposed project site. 

 Old Redwood Highway – Full sidewalk coverage is provided on the east side of Old Redwood Highway along 
the project frontage with curb ramps and crosswalks existing at most side street approaches.  The nearby 
intersection of Old Redwood Highway-Conde Lane/Windsor River Road has marked crosswalks and 
pedestrian phasing on all approaches.  Lighting is provided by overhead street lights. 

 Windsor River Road – Continuous sidewalks are provided on both sides of Windsor River Road between 
Windsor Road and Old Redwood Highway.  Crosswalks are marked at side street intersections and overhead 
street lights exist on both sides of Windsor River Road. 



6 
Traffic Impact Study for the Chevron Remodel Project 

June 12, 2018 

 Conde Lane – The project site is generally well-connected to the area south via existing pedestrian facilities 
on Conde Lane.  Sidewalks and street lights exist on both sides of Conde Lane from its intersection with 
Windsor River Road to Armando Renzullo Way. 

The Town is currently reviewing options for expanding pedestrian connectivity by installing a connection either 
over or under US 101; this connection would have its westerly landing near the project site. 

Bicycle Facilities 

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

 Class I Multi-Use Path – a completely separated right-of-way for the exclusive use of bicycles and 
pedestrians with cross flows of motorized traffic minimized. 

 Class II Bike Lane – a striped and signed lane for one-way bike travel on a street or highway. 
 Class III Bike Route – signing only for shared use with motor vehicles within the same travel lane on a 

street or highway. 
 Class IV Bikeway – also known as a separated bikeway, a Class IV Bikeway is for the exclusive use of 

bicycles and includes a separation between the bikeway and the motor vehicle traffic lane.  The 
separation may include, but is not limited to, grade separation, flexible posts, inflexible physical barriers, 
or on-street parking. 

In the project area, bike lanes exist on Conde Lane, Old Redwood Highway, and Windsor River 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 Town of Windsor Bicycle and 
Pedestrian Master Plan, 2014. 

Table 2 – Bicycle Facility Summary 

Status 
Facility 

Class Length 
(miles) 

Begin Point End Point 

Existing     

Conde Lane II 0.30 Old Redwood Highway Oakfield Lane 

Old Redwood Highway II 1.50 North Town Limit Conde Lane 

Old Redwood Highway II 2.35 Conde Lane South Town Limits 

Windsor River Road III 1.32 West Town Limit Old Redwood Highway 

Planned     

Windsor Creek Trail I 0.48 Windsor River Road SMART Trail 

Conde Lane II 1.00 Oakfield Lane Mitchell Lane 

Lakewood Drive II 0.68 Old Redwood Highway Lakewood/Foothill Trail 

Source: Town of Windsor Bicycle and Pedestrian Master Plan, 2014 

 
Transit Facilities 

Sonoma County Transit (SCT) 

Transit service in the Town of Windsor, and throughout Sonoma County, are provided by Sonoma County Transit 
(SCT).  There are three SCT transit stops within what is typically considered an acceptable walking distance (one-
quarter mile) of the site.  SCT Route 66 provides loop service to destinations throughout the Town and stops on 
the west side of Old Redwood Highway, just south of the project site.  This route operates on weekdays with 
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approximately 45-minute headways between 8:00 a.m. and 5:00 p.m.  Weekend service operates with 
approximately one-hour headways between 9:30 a.m. and 3:30 p.m. 

Route 60 provides regional service to destinations from Santa Rosa to Cloverdale and has stops located on both 
sides of Windsor River Road, just west of the intersection with Old Redwood Highway-Conde Lane.  Route 60 
operates seven days a week with approximately one-hour headways on weekdays between 6:00 a.m. and 10:00 
p.m. and approximately one-and-a-half-hour headways on weekends from 7:30 a.m. to 10:00 p.m. 

Two to three bicycles can be carried on most SCT buses.  Bike rack space is on a first-come, first-served basis.  
Additional bicycles are allowed on SCT buses 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.  SCT Paratransit is designed to serve 
the needs of individuals with disabilities within Sonoma and the greater County of Sonoma area. 

Sonoma-Marin Area Rail Transit (SMART) 

The SMART commuter rail system currently includes 43 miles of rail corridor and 10 stations from the Sonoma 
County Airport to Downtown San Rafael.  Upon completion, the passenger rail service will extend 70 miles from 
Cloverdale, at the north end of Sonoma County, to Larkspur where the Golden Gate Ferry connects Marin County 
with San Francisco.  A future phase of the project will extend the rail line to Windsor’s station at Windsor River 
Road and Windsor Road, approximately one-half mile from the project site.  The SMART project is also intended to 
provide a critical north-south transportation route for bicyclists and pedestrians, with a combination of multi-use 
pathways and on-street facilities located along or adjacent to the right-of-way, though many segments of the 
pathway also remain unfunded. 
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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 the signalized methodology 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 applied 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 actual signal timing from Caltrans timing sheets provided by the Town. 

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

Table 3 – Signalized Intersection Level of Service Criteria 

LOS A Delay of 0 to 10 seconds.  Most vehicles arrive during the green phase, so do not stop at all. 

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

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

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

LOS E Delay of 55 to 80 seconds.  Most, if not all, vehicles must stop and drivers consider the delay excessive. 

LOS F 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 

Traffic Operation Standards 

The Town of Windsor 2040 General Plan: Revised Public Review Draft, October 2017, contains the following policies 
applicable to the traffic impact study.  The 2040 General Plan and associated EIR have been forwarded to the Town 
Council by the Planning Commission for final approval, which is expected to occur soon. 

Policy M-3.16 – Level of Service Application.  The Town shall maintain level of service standards that 
define the minimum acceptable operating characteristics for intersections and streets.  A level of service 
D (LOS D) is defined as the minimum acceptable level of congestion during the weekday morning and 
evening peak periods for high-volume facilities such as freeways, crosstown streets, and signalized or all-
way stop-controlled intersections.  This standard should apply at all these locations except the following 
intersections, which are regional gateways to the Town’s commercial and civic areas, and where a Level 
of Service E is tolerated by the Town and considered acceptable: 

 Old Redwood Highway/US 101 Northbound off ramp/Lakewood Drive 
 Old Redwood Highway/US 101 Southbound ramps 
 Old Redwood Highway/Conde Lane/Windsor River Road 
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If an intersection is operating at LOS E or F without project-generated traffic added, the project’s impact 
shall be considered less-than-significant if it does not cause operation to fall from LOS E to LOS F and it 
increases average delay for the intersection as a whole by 5 seconds or less. 

Policy M-3.17 – Queuing.  Intersection queuing shall be evaluated in tandem with LOS.  Projected 95th 
percentile queues at signalized intersections shall not extend through upstream signalized intersections.  
A queuing impact shall be considered significant if: 

a. The 95th percentile queue length can be contained within the available stacking length without the 
project, and the project causes the queue to exceed the stacking length; or. 

b. The queue length exceeds the available stacking length without the project and the project increases 
the 95th percentile queue by more than 10 feet, or approximately one-half a car-length.  Exceptions 
to this policy may be granted by the Town Engineer, where there is insufficient block length to 
accommodate projected queuing or physical constraints that make it infeasible to construct the 
improvement that would be necessary to achieve adequate stacking length, such as geometrics, a 
lack of right-of-way, adjacent slopes or hills, and soil conditions. 

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 on December 5, 2017 while local schools were in session. 

Intersection Levels of Service 

Under existing conditions, the study intersections operate acceptably at LOS D or better during both peak periods.  
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 C. 

Table 4 – Existing Peak Hour Intersection Levels of Service 

Study Intersection AM Peak PM Peak 

Delay LOS Delay LOS 

1. ORH-Conde Ln/Windsor River Rd 29.5 C 23.0 C 

2. ORH/US 101 SB Ramps 23.2 C 20.4 C 

3. ORH/US 101 NB Off-ramp-Lakewood Dr 54.4 D 54.5 D 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; ORH = Old Redwood Highway 

Future Conditions 

Turning movement volumes for the horizon year of 2040 were obtained from the analysis performed for the EIR 
supporting the update to the Town’s General Plan.  The completion of the Arata Interchange to include a 
northbound on-ramp is included in the Town’s Traffic Impact Mitigation Fee Program and was assumed in the 
modeling performed to project future volumes. 

Under these anticipated Future volumes, and with the addition of the planned improvements, the study 
intersections are expected to operate acceptably at LOS E or better.  Future volumes are shown in Figure 3 and 
operating conditions are summarized in Table 5.  
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Table 5 – Future Peak Hour Intersection Levels of Service 

Study Intersection 
 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. ORH-Conde Ln/Windsor River Rd 36.4 D 27.1 C 

2. ORH/US 101 SB Ramps 28.1 C 23.4 C 

3. ORH/US 101 NB Off-ramp-Lakewood Dr 32.9 C 57.1 E 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; ORH = Old Redwood Highway 

 
It is noted that the study intersection of Old Redwood Highway/US 101 northbound off-ramp-Lakewood Drive 
operates at a better service level during the morning peak hour under future conditions than under existing 
conditions.  This is due to the identified future improvements near the study area; specifically, the addition of a 
northbound on-ramp to Highway 101 from Arata Lane, which is expected to reduce vehicular volumes at the study 
intersections. 

Project Description 

The proposed project is the redevelopment of the existing Chevron facility at 9120 Old Redwood Highway and 
adjacent vacant parcel.  The existing convenience store and car wash would be demolished, though the six 
existing fuel pumps and canopy would remain.  New uses would include a 6,270-square foot convenience store 
and restaurant, a 3,860-square foot retail storefront to house one or two tenants, a tunnel car wash with ten self-
service vacuum stations, two additional fuel dispensers, and two EV charging stations.  The project site would have 
55 vehicle parking spaces and bicycle parking at the west entrance of the convenience store.  Site access would 
be modified so that inbound trips would occur directly from Old Redwood Highway rather than via the section of 
Old Redwood Highway that was abandoned when the US 101 South Ramps intersection was realigned and 
signaled.  The proposed project site plan is shown in Figure 4. 

Trip Generation 

The anticipated trip generation for the project was estimated using standard rates published by the Institute of 
Transportation Engineers (ITE) in the Trip Generation Manual, 10th Edition, 2017 for “Super Convenience 
Market/Gas Station” (Land Use #960) and ”Shopping Center” (Land Use #820).  Because the site is currently 
occupied by the existing Chevron and convenience store, the trip generation of the existing uses was considered 
using rates for “Gasoline/Service Station with Convenience Market” (Land Use #945). 

Pass-by Trips 

Some portion of traffic associated with the gas station is drawn from existing traffic on nearby streets.  These 
vehicle trips are not considered "new," but are instead comprised of drivers who are already driving on the 
adjacent street system and choose to make an interim stop, and are referred to as “pass-by.”  The percentage of 
these pass-by trips was developed based on information provided in the Trip Generation Manual.  This reference 
includes pass-by data collected at numerous locations for many land uses, such as the gas station use applied in 
this traffic analysis.  Rates for both the a.m. and p.m. peak periods are available for gas stations.  These rates were 
applied as a deduction to the overall trips generated by the project.  At the proposed project, pass-by trips would 
in essence be “captured” from traffic on Old Redwood Highway. 
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Total Project Trip Generation 

The expected trip generation potential for the proposed project is indicated in Table 6, with deductions taken for 
trips made to and from the existing Chevron facility at the site as well as for pass-by trips.  After deductions are 
considered, the project would be expected to generate 1,540 net new primary trips on a daily basis,  
including 145 during the morning peak hour and 131 during the evening peak hour; 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            

Gasoline/Svc Station w/ 
Convenience Mkt 

12 vfp 205.36 2,464 12.47 150 76 74 13.99 168 86 82 

Pass-by  -50% -1,232 -62% -93 -47 -46 -56% -94 -48 -46 

Proposed            

Super Convenience 
Market/Gas Station 

6.27 ksf 837.58 5,252 83.14 521 261 260 69.28 434 217 217 

Pass-by  -50% -2,626 -62% -323 -162 -161 -56% -244 -122 -122 

Shopping Center 3.86 ksf 37.75 146 0.94 4 2 2 3.81 15 7 8 

Net Increase in Trips   1,540  145 72 73  131 64 67 

Note: vfp = vehicle fueling positions; ksf = 1,000 square feet 

Trip Distribution 

Given the project location together with the proposed use, most of the trips are expected to be to and from US 
101.  The remaining trips are assumed to have origins/destinations within the Town of Windsor, to the north via 
Old Redwood Highway, west via Windsor River Road, south via Conde Lane, or east via Old Redwood Highway.  
The proposed distribution assumptions are shown in Table 7. 

Table 7 – Trip Distribution Assumptions 

Route Percent Daily Trips AM Trips PM Trips 

To/from the North via US 101 20% 308 29 26 

To/from the North via Old Redwood Hwy 5% 77 7 7 

To/from the South via US 101 30% 462 43 39 

To/from the South via Conde Ln 5% 77 7 7 

To/from the East via Old Redwood Hwy 30% 462 43 39 

To/from the West via Windsor River Rd 10% 154 15 13 

Total 100% 1540 144* 131 

Note: The sum of trips does not equal the calculated trip generation due to rounding 
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Intersection Operation 

Existing plus Project Conditions 

Upon the addition of project-related traffic to the Existing volumes, the study intersections are expected to 
continue operating acceptably at LOS E or better.  Project traffic volumes are shown in Figure 5, and Existing plus 
Project levels of service are summarized in Table 8. 

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

Study Intersection Existing Conditions Existing plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. ORH-Conde Ln/Windsor River Rd 29.5 C 23.0 C 30.1 C 23.8 C 

2. ORH/US 101 SB Ramps 23.2 C 20.4 C 23.1 C 20.3 C 

3. ORH/US 101 NB Off-ramp-Lakewood Dr 54.4 D 54.5 D 57.9 E 56.6 E 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; ORH = Old Redwood Highway 

 
Finding – The study intersections are expected to continue operating acceptably upon the addition of project-
generated traffic. 

Future plus Project Conditions 

Upon the addition of project-generated traffic to the anticipated Future volumes, and with the planned 
improvements, the study intersections are expected to continue operating at acceptable service levels.  The Future 
plus Project operating conditions are summarized in Table 9. 

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

Study Intersection Future Conditions Future plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. ORH-Conde Ln/Windsor River Rd 36.4 D 27.1 C 38.5 C 28.4 C 

2. ORH/US 101 SB Ramps 28.1 C 23.4 C 30.1 C 23.6 C 

3. ORH/US 101 NB Off-ramp-Lakewood Dr 32.9 C 57.1 E 33.3 C 59.2 E 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; ORH = Old Redwood Highway; ** = delay 
greater than 120 seconds 

 
Finding – The study intersections are expected to continue operating acceptably at LOS E or better with project 
traffic added, at the same Levels of Service as without it. 

Queuing 

Under each scenario, the projected 95th percentile queues in dedicated turn pockets at the study intersections 
were determined using Vistro.  Summarized in Table 10 are the predicted queue lengths for dedicated turn lanes 
on the approaches to the three study intersections.  It is noted that because the southbound approach to Old  
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Redwood Highway/Windsor River Road-Conde Lane has a shared left-turn/through/right-turn lane, the available 
stacking space includes both the dedicated left-turn lane and the shared lane. 

Table 10 – 95th Percentile Queues Exceeding Available Storage 

Study Intersection 
Approach 

Available 95th Percentile Queues 

Storage AM Peak Hour PM Peak Hour 

 E E+P F F+P E E+P F F+P 

ORH-Conde Ln/Windsor 
River Rd 

         

Eastbound Left-turn 115 32 42 34 43 25 34 36 44 

Westbound Left-turn 225 324 324 245 245 237 237 312 312 

Westbound Right-turn 80 5 6 4 5 14 17 7 9 

Northbound Left-turn 100 57 57 34 34 122 122 51 51 

Northbound Right-turn 70 112 112 248 248 76 76 182 182 

Southbound Left-turn 180/500 269 303 395 448 243 270 247 282 

ORH/US 101 SB Ramps          

Eastbound Right-turn 435 233 250 456 483 202 215 246 262 

Westbound Left-turn 425 644 644 605 605 448 448 485 485 

ORH/US 101 NB Ramp          

Eastbound Left-turn 175 140 140 108 109 171 171 168 168 

Notes: 95th Percentile Queue based on the Vistro operational analysis output; all distances are measured in feet; E = 
existing conditions; E+P = existing plus project conditions; F = future conditions; F+P = future plus project 
conditions; Bold text = queue length exceeds available storage 

 
Finding – The 95th percentile queues exceed the available storage space for several approaches under at least one 
scenario, though the project would be expected to result in no increase in the queue length for most of the 
impacted movements.  The project would cause 95th percentile queues on the southbound approach to the 
intersection of Old Redwood Highway-Conde Lane/Windsor River Road to increase by more than ten feet under 
all scenarios during both peak hours; however, because this would occur in a shared lane and therefore not result 
in a safety concern, the impact is considered less-than-significant.   

Queuing in the eastbound right-turn lane from Old Redwood Highway to US 101 South also exceeds the available 
stacking space during the morning peak hour under projected future volumes and would be expected to increase 
by more than ten feet with project traffic added. It is noted that the stacking space is the entire length of the block 
between Conde Lane and US 101 South, so there is no potential for increasing stacking length within the block to 
accommodate the projected future queues.  The only potential option for increasing the stacking length would 
be to add a second right-turn lane on this approach.  Given the proximity of Windsor Creek just west of the US 101 
South ramps and the Old Redwood Highway Bridge that spans it, such an improvement would have substantial 
negative impacts on this waterway.  It is further noted that future operating conditions are based on projections 
that may or may not be realized.  Changes in transportation modes are rapidly evolving, and may result in less 
travel demand in the future compared to today – which is one of the goals of using Vehicle Miles Traveled (VMT) 
as a metric for evaluating the impacts of future development.  Because there is not a feasible improvement 
coupled with the potential for future volumes to vary from those projected, and noting that the queue is expected 
to exceed the available stacking length without or with the project, the queuing impact may be considered less-
than-significant with the Town Engineer’s approval.  
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Recommendation – The Town Engineer should consider granting an exception to the Town’s queuing policy for 
the eastbound right-turn movement from Old Redwood Highway to US 101 South for the reasons mentioned 
above.  
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Alternative Modes 

Pedestrian Facilities 

Given the proximity of the project site to the Town Green and associated commercial and public facilities as well 
as nearby residential land uses, 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.  Existing sidewalks on Windsor River Road and Old 
Redwood Highway connect the project site to the nearby transit stops for both Routes 60 and 66. 

Project Site – Existing sidewalks along the project frontage are well-connected to the surrounding pedestrian 
network.  Additionally, the applicant plans to exchange land with the Town of Windsor to accommodate a walking 
path on the northwest side of the property as well as the area underneath the future pedestrian bridge which is 
currently in a conceptual planning stage.  Project plans also include a bicycle and pedestrian promenade along 
the southwest side of the property which would provide a connection to the pedestrian bridge.  These future plans 
are shown in a preliminary drawing in Figure 6. 

Finding – Pedestrian facilities serving the project site are adequate. 

Bicycle Facilities 

Existing bicycle facilities, including Class II bike lanes on Old Redwood Highway and Conde Lane and Class III bike 
lanes on Windsor River Road, together with planned future facilities and shared use of minor streets provide 
adequate access for bicyclists. 

Bicycle Storage 

Short-term bicycle parking will be provided at the site by bike racks to be located on the northeast side of the 
proposed retail store.  Zoning regulations for the Town of Windsor do not state a rate at which bicycle parking 
should be provided for commercial projects.  According to the County of Sonoma’s municipal code, Section 26-
86-010, commercial projects should provide one bicycle parking space per five spaces of required automobile 
parking.  With a vehicle parking requirement of 66 spaces, the project should provide a minimum of 13 bicycle 
parking spaces. 

Recommendation – The project applicant should ensure the storage can accommodate at least 13 bicycles. 

Transit 

Existing transit routes are adequate to accommodate project-generated transit trips.  Existing stops are within a 
quarter-mile of the site, which is considered to be acceptable walking distance, with continuous sidewalk and 
pedestrian phasing at the signalized intersection of Old Redwood Highway-Conde Lane/Windsor River Road to 
serve such trips. 

Finding – Transit facilities serving the project site are adequate. 
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Access and Circulation 

Site Access 

As proposed, the project would take access via a modified full-access driveway on Old Redwood Highway.  The 
existing pedestrian refuge island located in the middle of the driveway would be removed and a new pedestrian 
island would be installed slightly north of the existing location, creating a more direct path for inbound trips.  The 
modifications proposed are consistent with a planned bicycle-pedestrian promenade along the abandoned 
section of Old Redwood Highway between the Chevron and Shell gas stations.  It is noted that the planned 
promenade would eliminate access from the north side of the Shell station unless a new driveway were to be built.  
In the interim, however, modification made to the Chevron site would need to ensure that access to and from the 
Shell is maintained. 

Recommendation: The driveway modifications should be designed to ensure compliance with plans for the 
bicycle-pedestrian promenade.  Striping should be installed as necessary to maintain full access to the Shell station 
through what is currently a very wide eastbound land until these planned improvements are constructed. 

Sight Distance 

At driveways a substantially clear line of sight should be maintained between the driver of a vehicle waiting on 
the driveway and the driver of an approaching vehicle.  Sight distances along Old Redwood Highway from the 
project access point were evaluated based on stopping sight distance criteria contained in the Highway Design 
Manual published by Caltrans.  Sight distances at the proposed driveway were measured based on aerial 
photography available from Google Earth.  Based on a design speed of 25 mph, the minimum stopping sight 
distance needed is 150 feet.  Sight lines south of the driveway exceed 300 feet, extending past the Old Redwood 
Highway-Conde Lane/Windsor River Road intersection.  Similarly, sight lines north of the project driveway are clear 
for more than 500 feet towards the roundabout at the intersection of Old Redwood Highway/Market Street.  To 
maintain adequate sight distance for drivers of fuel tankers, it is noted that any vegetation near the project’s 
driveways should be trimmed down to a height of less than three feet and trees trimmed up so that nothing hangs 
below a height of eight feet from the surface of the roadway.  

On-Site Circulation 

The AutoTURN application of AutoCAD was used to evaluate the adequacy of on-site passenger vehicle access for 
the car wash in the proposed site plan layout.  Graphics indicating travel paths for passenger vehicles accessing 
the car wash and fuel tankers traversing the site are provided in Appendix D. 

Findings – The proposed modifications to the splitter island at Old Redwood Highway as shown on the site plan 
used for this analysis would limit access to the Shell station.   

Recommendation – The island modifications should be designed to ensure that access to the Shell station is 
retained. 
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Parking 

Based on the most recent site plan, the proposed project would provide 55 parking spaces, including 10 spaces 
for the self-serve vacuum area with five stacking spaces at the car wash tunnel entrance and one space inside the 
tunnel, 16 spaces for vehicle fueling, and 23 spaces to be shared by the retail, convenience market, and restaurant 
uses. 

The Town of Windsor Zoning Ordinance stipulates the Town’s parking requirements for new developments.  
Parking requirements are specified by land use.  As shown in Table 11, based on the Town’s requirements, the 
proposed project would be required to supply 60 vehicle parking spaces, which is greater than the proposed 
supply. 

Table 11 – Parking Analysis 

Land Use Units Rate Parking 
Spaces 

Town Parking Requirements    

General Retail Stores 3.86 ksf 1 space/200 sf 19 

Full Service Car Wash  10 spaces + 6 spaces for each wash 
lane for queueing and drying area 

16 

Service Stations 6.27 ksf 1 space/250 sf plus 
3 spaces/service bay 

25 

Town Required Parking Total   60 

ITE Parking Demand Estimate    

Gasoline/Service Station w/Convenience Market 16 vfp 1.03 spaces / vfp 17 

Shopping Center* 3.86 ksf 3.16 spaces / ksf 12 

Fast-Food Restaurant w/o Drive-Through 
Window, Non-Hamburger 

0.4 ksf 12.33 spaces / ksf 5 

ITE Parking Demand Estimate Total   34 

Car wash (per Town requirements)   16 

Total Parking Demand Estimate   50 

Proposed Parking Supply   55 

Notes: ksf = 1,000 square feet; sf = square foot; vfp = vehicle fueling position; * Because ITE Parking Generation did not 
have parking generation rates for Specialty Retail Center, Shopping Center (LU#820) rates were used instead 

 
Parking demand was also estimated using standard rates published by ITE in Parking Generation, 4th Edition, 2010, 
for “Gasoline Service Station with Convenience Market” (ITE LU#945), “Shopping Center” (ITE LU#820), and “Fast-
Food Restaurant without Drive-Through Window, Non-Hamburger” (ITE LU#933).  All the rates indicate the 85th 
percentile of the peak demand, so reflect a conservative estimate of peak parking demand.  Because ITE does not 
include parking demand rates for full service car washes, the Town’s requirement was used.  With these 
assumptions, the total expected parking demand for the gasoline station, convenience store, restaurant, and retail 
uses per ITE is 34 parking spaces and the required parking for the car wash per the Town’s requirement is 16 spaces 
for a total demand of 50 spaces.  With a planned supply of 55 spaces, there would be a sufficient supply to meet 
this anticipated demand with a surplus of 5 spaces. 
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Finding – Based on an analysis of anticipated actual parking demand associated with the various project 
components, it is anticipated that the proposed supply of 55 spaces will be adequate as it exceeds the projected 
peak demand. 

Recommendation – The Town may wish to consider allowing a reduction from the Town code requirements of 
five spaces to avoid having an excessive parking supply on the site.   
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Conclusions and Recommendations 

Conclusions 

 The proposed project is expected to generate an average of 1,540 net new daily trips, including 145 weekday 
a.m. peak hour trips and 131 weekday p.m. peak hour trips.  

 Under existing conditions, the study intersections operate at acceptable LOS E or better and would be 
expected to continue operating acceptably with the addition of project-generated traffic.  

 Under anticipated future volumes, the study intersections are expected to operate acceptably at LOS E or 
better during both peak hours and would be expected to continue operating at the same service levels with 
the project as without it. 

 Existing pedestrian facilities along the project frontage on Old Redwood Highway and in the surrounding 
areas are adequate for the proposed project.  

 Bicycle facilities, including Class II bike lanes on Old Redwood Highway and Conde Lane and Class III bike 
routes on Windsor River Road, along with planned future facilities, provide adequate access for bicyclists.  

 Transit facilities connect the site to communities from Santa Rosa to Cloverdale and the site is served by bus 
stops within a quarter-mile walking distance.  

 Sight distance along Old Redwood Highway at the project driveway is adequate for the 25-mph design speed. 

 On-site circulation is expected to operate acceptably.  

 The proposed parking supply is expected to be adequate based on ITE parking demand concepts.  

Recommendations 

 Parking for at least 13 bicycles should be provided in the bicycle storage area.  

 The Town may wish to grant a parking variance to reflect the anticipated actual peak parking demand. 

 The island modifications should be designed to ensure that access to the Shell station is retained 
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Appendix B 

Collision Rate Calculations 

  





Date of Count:  

Number of Collisions:  12
Number of Injuries:  3

Number of Fatalities:  0
ADT:  25900

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

12 x
25,900 x x 5

Study Intersection  0.25 c/mve
Statewide Average*  0.27 c/mve

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

Date of Count:  

Number of Collisions:  6
Number of Injuries:  3

Number of Fatalities:  0
ADT:  28400

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Suburban

6 x
28,400 x x 5

Study Intersection  0.12 c/mve
Statewide Average*  0.43 c/mve

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

Chevron Remodel TIS

Tuesday, December 5, 2017

Tuesday, December 5, 2017

37.9%

Intersection Collision Rate Calculations

September 1, 2012
August 31, 2017

Intersection #
Old Redwood Highway & Conde Lane/Windsor River 
Road

collision rate =  
1,000,000

Old Redwood Highway & US 101 SB Ramps

41.9%

ADT = average daily total vehicles entering intersection 

September 1, 2012

365

Intersection #

August 31, 2017

Number of Collisions x 1 Million
collision rate =  

1: 

Collision Rate Injury Rate

50.0%
Collision Rate Fatality Rate

collision rate =  
365

2: 

Number of Collisions x 1 Million

0.4%

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

25.0%

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 

0.4%

W-Trans
3/23/2018

Page 1 of 10



Date of Count:  

Number of Collisions:  27
Number of Injuries:  13

Number of Fatalities:  0
ADT:  39600

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

27 x
39,600 x x 5

Study Intersection  0.37 c/mve
Statewide Average*  0.27 c/mve

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

ADT = average daily total vehicles entering intersection 

0.4%

Tuesday, December 5, 2017

48.1%0.0%

Intersection Collision Rate Calculaions

Intersection #

Fatality Rate

365

Collision Rate

3: 
Old Redwood Highway & US 101 NB Off-
Ramp/Lakewood Drive

collision rate =  
1,000,000

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

Injury Rate

August 31, 2017

Chevron Remodel TIS

September 1, 2012

collision rate =  

41.9%

W-Trans
3/23/2018

Page 2 of 10
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Appendix C 

Intersection Level of Service Calculations 
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D 
Traffic Impact Study for the Chevron Remodel Project 
June 2018 

Appendix D 

Passenger Car AutoTURN Exhibit 
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