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INTRODUCTION 

This report summarizes the transportation impacts associated with the operation of a new Costco 

Gasoline fuel station in Novato, CA. The fuel station would be located in the vicinity the existing Costco 

warehouse (warehouse) located at the intersection of Rowland Blvd and Vintage Way in the Vintage Oaks 

Shopping Center. 

PROJECT DESCRIPTION 

The Project is located within and adjacent to the Vintage Oaks Shopping Center in Novato, Marin County, 

California. Vintage Oaks is located southeast of the Highway 101 and Rowland Boulevard freeway 

interchange. The project proposes to construct a fuel facility (gas station) at an existing Costco Wholesale 

(Costco) at 300 Vintage Way, and encompasses a portion of an existing parking lot, located southwest of 

the existing Costco building and includes approximately 1.15 acres of Assessor’s Parcel Number 153-340-

36 (fuel facility site). In addition to the fuel facility, the proposed project includes improvements to an 

approximately 1.0-mile stretch of Rowland Boulevard between Redwood Boulevard and its south 

intersection with Vintage Way as well as roadway striping improvements along Vintage Way to provide 

a left-turn lane at the shopping center driveway nearest the entrance to the fuel facility. Figure 1 shows 

the regional location of the project area. Figure 2 and Figure 3 show the proposed site plan for the Costco 

fuel station development. Figure 4 shows the Vintage Way striping for the left-turn pocket.  

SCOPE OF THE REPORT 

The analyses performed for this study determine the expected transportation-related effects of the 

Project. The scope of the report was developed in coordination with the City of Novato (City) and Costco 

Wholesale. The following six study intersections were selected based on land use and circulation 

conditions near the Project site and access to the existing Costco warehouse: 

1. Rowland Blvd/Redwood Blvd 

2. Rowland Blvd /101 SB Ramps 

3. Rowland Blvd/101 NB Ramps 

4. Rowland Blvd/Rowland Way 

5. Rowland Blvd/Vintage Way (north) 

6. Rowland Blvd/Vintage Way (south) 

This report evaluates the following transportation issues: 

• Existing (year 2019) conditions within the site vicinity during the weekday PM and Saturday 

midday peak hours 

• Trip generation and distribution estimates for the Project 
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• Existing conditions during the weekday PM and Saturday midday peak hours with the addition 

of Project-related traffic 

• Trip generation and distribution estimates for the Hanna Ranch and Vintage Oaks planned 

developments 

• Future conditions during the weekday PM and Saturday midday peak hours 

• Future conditions during the weekday PM and Saturday midday peak hours with the addition 

of Project-related traffic 

• Change in regional daily vehicle-miles traveled (VMT) as a result of the Project 

• Left-turn lane warrant analysis at Vintage Way/future relocated Costco site access 

• Transit, pedestrian, and bicyclist access to and near the Project site 
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EXISTING CONDITIONS 

The existing conditions analysis identifies the site conditions and current operational and geometric 

characteristics of the study intersections as well as transit services, bicyclist, and pedestrian facilities 

near the Project site. 

ROADWAY NETWORK 

Highway 101 is a north-south US highway providing statewide connections. In Marin County, it starts 

at the north end of the Golden Gate Bridge and traverses communities by the San Francisco Bay, near 

Mill Valley, Larkspur, San Rafael, and Novato. It extends southward into San Francisco, San Jose, and 

eventually reaches Los Angeles. To the north, it extends into Petaluma, Santa Rosa, and the coastal 

cities northward to Oregon. In the City of Novato, it is a 4- to 5- lane highway. Interchanges near the 

study area are located at Ignacio Blvd/Bel Marin Keys Blvd, Rowland Blvd, and De Long Ave. 

Rowland Blvd is a four-lane arterial at the US 101 interchange that turns into a major collector east 

of the interchange and west of Novato Blvd. Rowland Blvd features bike lanes on both sides and a 

two-way left-turn lane in the middle. East of the interchange, Rowland Blvd provides access to the 

Vintage Oaks Shopping Center, a hospital, and the US 101 highway. West of the interchange, Rowland 

Blvd provides access residential land uses. The speed limit is 35 miles per hour (mph). 

Vintage Way is a four-lane collector, becoming a two-lane collector, that circles around the Vintage 

Oaks Shopping Center and connects to Rowland Blvd on both sides. Vintage Way provides access to 

the shopping center via seven driveways. A landscaped median runs along the roadway north of the 

Project site, and bike lanes are on both sides of the street. The speed limit is 35 mph. 

Redwood Blvd is a four-lane, north-south arterial with a speed limit of 35 mph. It begins at Olompali 

State Historic Park to the north and ends at a business center south of the US 101 and SR 37 

interchange. North of Rowland Blvd, Redwood Blvd provides access to retail and light industrial uses. 

To the south, it provides access to residential uses.  

Novato Blvd is a four-lane, north-south collector with a speed limit of 35 to 40 mph. Novato Blvd 

intersects Rowland Blvd west of Redwood Blvd. The land uses around Novato Blvd are mostly 

residential with some retail uses to the north. Novato Blvd runs between the US 101 and SR 37 

interchange to the south and continues to the intersection of Pt. Reyes-Petaluma Rd in Petaluma. 

Pedestrian Facilities 

Sidewalks are present on the inside of the loop around Vintage Oaks Shopping Center on Rowland 

Blvd and Vintage Way. Standard longitudinal marked crosswalks are present at the intersections of 

Rowland Blvd with Rowland Way and Vintage Way as well as at each driveway, except one driveway 

on Rowland Blvd providing access to the rear of the shopping center.  
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Bicycle Facilities 

Bicycle facilities are defined by the following three classes in Chapter 1000 of California Department 

of Transportation’s (Caltrans) Highway Design Manual and Design Information Bulletin 89:  

• Class I bikeway (bike path) – Provides a completely separated facility designed for the 

exclusive use of bicyclists and pedestrians with crossing points minimized.  

• Class II bikeway (bike lane) – Provides a restricted right-of-way lane for the exclusive or semi-

exclusive use of bicycles with through travel by motor vehicles or pedestrians prohibited, but 

with vehicle parking and cross-flows by pedestrians and motorists permitted. 

• Class III bikeway (bike route) – Provides a right-of-way designated by signs or permanent 

markings and shared with pedestrians and motorists. 

• Class IV bikeway (cycle track) – This is a dedicated, separated and protected on-street lane 

for bicyclists. Cycle tracks (or protected bike lanes) typically are used along streets with high 

traffic volumes and high speeds, providing additional protection for bicyclists using vertical 

separation, such as concrete curb or safe-hit posts. 

Existing bicycle facilities in the region include: 

• Class II bike lane on Rowland Blvd from Novato Blvd to Vintage Way 

• Class II bike lanes on Redwood Blvd north of Rowland Blvd 

• Class II bike lane on Novato Blvd north of Rowland Blvd 

• Class I Shared Use Path on Novato Blvd south of Rowland Blvd 

• Class III bike route on Redwood Blvd south of Rowland Blvd 

The Novato Bicycle/Pedestrian Plan does not propose additional bike facilities or enhancements to 

existing facilities that would provide access to the Project site.  

Transit Service 

Marin County Transit (MCT) and Golden Gate Transit (GGT) provide bus service in the study area. The 

shopping center has five bus stops that are served by MCT 251. Between US 101 northbound and the 

Rowland Blvd offramp, the Novato Park & Ride lot provides commuters with access to the GGT 56X 

bus. The US 101 Northbound onramp at Rowland Blvd also has a bus pad that is served by the GGT 

70 and the MCT 35 and 71X. Table 1 summarizes bus service in the area. 
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Table 1: Transit Routes Near the Project Site 

Route From/To Operation Time Frequency 

Golden Gate Transit   

56X 
Novato GGT – San Francisco 

(Harrison & 3rd) 

Weekday Commuter 
Southbound, 5:30 AM to 8:30 AM 
Northbound, 4:11 PM to 7:11 PM 

Every 60 min 

70 
Novato GGT – Salesforce 

Transit Center 
5:00 AM to 1:30 AM  

Every 30 min, peak 
Every 60 min, off-peak and 
weekends 

Marin County Transit   

251 
Hamilton Theater – San 

Carlos Way & San Marin Dr 
Weekdays, 6:30 AM to 8:00 PM 
Weekends, 8:00 AM to 8:00 PM   

Every 60 min 

35 
Kerner Blvd & Larkspur St – 
Redwood Blvd & Olive Ave 

5:00 AM to 2:30 AM 
 

Every 7-30 min (San Rafael) 
Every 30-60 min (N of San Rafael) 

71X 
Bay St & Bridgeway – 

Redwood Blvd & Olive Ave 
Weekdays, 6:00 AM to 7:00 PM 

Every 30 min, peak 
Every 60 min, off peak 

Source: https://www.goldengate.org/bus/schedules-maps/ Accessed August 2020 

               https://marintransit.org/ Accessed August 2020 

EXISTING TRAFFIC CONDITIONS 

At the time of this analysis (summer 2020), partial closures were in effect due to the COVID-19 

pandemic. Therefore, traffic patterns were irregular and traffic volumes did not represent typical 

traffic conditions. Kittelson used a combination of historical data, Costco Warehouse transaction 

data, and the Institute of Transportation Engineers (ITE) trip generation rates to develop existing 

traffic volumes at the study intersections. Data used to develop existing volumes are: 

• 2019 traffic counts for six study intersections, provided by the City of Novato (City) 

• Costco fuel station transaction data at the Rohnert Park and Vallejo locations for the month 

of April 2019. 

• January 2020 vehicle turning movement volumes at three Costco driveways on Vintage Way 

o Kittelson contracted with a data collection firm to collect traffic volumes on  

January 30 and February 1, 2020 in the PM peak period (4:00 PM to 7:00 PM) and 

Saturday midday peak period (11:00 AM to 2:00 PM). 

o Appendix A includes these traffic counts. 

The system peak hours were selected based on the 2019 data counts: 

• PM peak hour: 4:00 to 5:00 PM 

• Saturday peak hour: 12:00 to 1:00 PM 

  

https://www.goldengate.org/bus/schedules-maps/
https://marintransit.org/
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Intersection Operations Analysis Methodologies and Level of Service Standards 

“Level of service” describes the operating conditions experienced by users of a facility. Level of service 

(LOS) is a qualitative measure of the effect of a number of factors, including speed, travel time, traffic 

interruptions, freedom to maneuver, driving comfort and convenience. Levels of service are 

designated A through F from best to worst, which cover the entire range of traffic operations that 

might occur. LOS A through E generally represent traffic volumes at less than roadway capacity while 

LOS F represents over capacity or forced flow conditions. In general, LOS D or better is considered 

acceptable while LOS E and LOS F are not. 

All intersection level of service evaluations used the peak 15-minute flow rate during the weekday 

AM and PM peak hours. Using the peak 15-minute flow rate ensures that this analysis is based on a 

reasonable worst-case scenario. For this reason, the analysis reflects conditions that are only likely 

to occur for 15 minutes out of each average peak hour. During all other periods, the transportation 

system likely will operate under conditions better than the conditions described in this report. 

Intersection Operations 

LOS is a quantitative stratification of a performance measure or measures representing quality of 

service. The measures used to determine LOS for transportation system elements are called service 

measures. The Highway Capacity Manual (HCM) defines six levels of service, ranging from A to F, for 

each service measure or combination of service measures. The service measures to define the LOS of 

intersections are control delay and volume over capacity (V/C) ratio. Control delay alone is used to 

characterize LOS for the entire intersection or an approach. Control delay and volume-to-capacity 

ratio are used to characterize LOS for a lane group.  

Intersection analysis was conducted using the operational methodology outlined in the Highway 

Capacity Manual (HCM) 2000 Edition (Transportation Research Board, Washington, D.C., 2016) at all 

intersections, as operationalized by Synchro 10. The 2000 edition was utilized over the newer 6th 

Edition due to some intersections having more than 4 traditional legs that are required for results in 

the 6th Edition. Table 2 and Table 3 present the relationship of average delay to level of service for 

signalized intersections and all-way stop intersections, respectively. 
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Table 2: Signalized Intersection Level of Service Definitions 

Source: Transportation Research Board, Highway Capacity Manual 6th Edition, Washington, D.C., 2016. 

 

Table 3: All-Way Stop-Controlled Intersection Level of Service Definitions 

Average Delay Per Vehicle (Seconds) LOS 

≤10.0 A 

>10.0 and ≤15.0 B 

>15.0 and ≤25.0 C 

>25.0 and ≤35.0 D 

>35.0 and ≤50.0 E 

>50.0 F 

Source: Transportation Research Board, Highway Capacity Manual 6th Edition, Washington, D.C., 2016. 

 

The existing operations at the study intersections are shown in Table 4. The results indicate that all 

study intersections are operating at LOS D or better for all peak hours, except Intersection 1, which 

operates at LOS E in the weekday PM and Saturday midday peak hours.  

Appendix B includes the Synchro output reports for Existing Conditions. 

  

Average Delay 
Per Vehicle 
(Seconds) 

LOS Description of Traffic Conditions 

≤10.0 A 
This level is typically assigned when the volume-to-capacity ratio is low and either 
progression is exceptionally favorable, or the cycle length is very short.   

>10.0 and 
≤20.0 

B 
This level is typically assigned when the volume-to-capacity ratio is low and either 
progression is highly favorable, or the cycle length is short. More vehicles stop than 
with LOS A. 

>20.0 and 
≤35.0 

C 

This level is typically assigned when progression is favorable, or the cycle length is 
moderate. Individual cycle failures (i.e., one or more queued vehicles are not able to 
depart as a result of insufficient capacity during the cycle) may begin to appear at this 
level. The number of vehicles stopping is significant, although many vehicles still pass 
through the intersection without stopping. 

>35.0 and 
≤55.0 

D 
This level is typically assigned when the volume-to-capacity ratio is high and either 
progression is ineffective, or the cycle length is long. Many vehicles stop and individual 
cycle failures are noticeable. 

>55.0 and 
≤80.0 

E 
This level is typically assigned when the volume-to-capacity ratio is high, progression is 
unfavorable, and the cycle length is long. Individual cycle failures are frequent. 

≤80.0 F 
This level is typically assigned when the volume-to-capacity ratio is very high (greater 
than 1.0), progression is very poor, and the cycle length is long. Most cycles fail to clear 
the queue. 



Costco Gasoline Fuel Station Addition December 2020 

Existing Conditions 

  19 Kittelson & Associates, Inc. 

Table 4: Existing Conditions Intersection Operations 

No. Location Control Peak Hour 
LOS 

Standard 
Delay LOS 

1 Rowland Boulevard/ Redwood Boulevard Signal 
PM 

D 
26.5 C 

Sat 27.0 C 

2 Rowland Boulevard/ US 101 SB Ramps Signal 
PM 

D 
24.8 C 

Sat 32.5 C 

3 Rowland Boulevard/ US 101 NB Ramps Signal 
PM 

D 
34.3 C 

Sat 29.3 C 

4 Rowland Boulevard / Rowland Way Signal 
PM 

D 
16.9 B 

Sat 19.3 B 

5 Rowland Boulevard/ Vintage Way (north) Signal 
PM 

D 
13.5 B 

Sat 14.5 B 

6 Rowland Boulevard/ Vintage Way (south) AWSC 
PM 

D 
10.0 A 

Sat 9.0 A 

Source: Kittelson & Associates, 2020 

Note: 
- Synchro 10th Edition and HCM 2000 methodology were used. 
- Bold indicates intersection operates beyond the standard. 
- AWSC: All-Way Stop Control 
- Average delay in seconds is presented for signalized and stop control intersections.  
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TRANSPORTATION IMPACT ANALYSIS 

The transportation impact analysis identifies how the study area’s transportation system will operate 

when the Project is operational. The effects of traffic that would be generated by the Project during 

the typical weekday AM and PM peak hours were examined as follows: 

• New site-generated trips and rerouted existing trips (those trips already going to the 

warehouse) were estimated for the Project.  

• Distribution of new trips and rerouted existing trips were developed based on existing traffic 

patterns. 

• Existing (year 2019) with Project conditions consist of existing traffic volumes plus the 

distribution of new trips associated with the Project during the weekday AM and PM peak 

hours. 

• Change in vehicle-miles traveled (VMT) as a result of the Project 

• Personal vehicle queuing at the Project site 

• Transit, pedestrian, and bicyclist access to and near the Project site 

This analysis includes both effects that would result in potentially significant impacts under the 

California Environmental Quality Act (CEQA) guidelines and non-CEQA effects associated with traffic 

operations on the transportation network.  

CEQA SIGNIFICANCE CRITERIA 

The Project’s impact is not considered to be significant unless it would: 

a.  Conflict with a program, plan, ordinance, or policy addressing the circulation system, 

including transit, roadway, bicycle, and pedestrian facilities.  

b.  Conflict or be inconsistent with CEQA Guideline section 15064.3, subdivision (b).  

c.  Substantially increase hazards due to a geometric design feature (e.g., sharp curves or 

dangerous intersections) or incompatible uses (e.g., farm equipment).  

d.  Result in inadequate emergency access. 

Significance criterion “b” is related to the implementation of vehicle-miles traveled (VMT) as the 

primary performance metric. Since the City of Novato has not yet adopted VMT impact criteria, the 

City of San Jose’s standard of significance is used for the VMT analysis in this transportation impact 

analysis. The standard is presented in Table 5.  
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Table 5: City of San Jose VMT Standard of Significance 

Project Types Significance Criteria Current Level Threshold 

Retail/ Hotel/ School 
Uses 

Net increase in existing 
regional total VMT 

Regional Total VMT Net Increase 

Source: San Jose Transportation Analysis Handbook, April 2018 

NON-CEQA CRITERIA 

While level of service (LOS) is no longer applicable to CEQA analyses, the City of Novato requires 

intersection operations analysis to assess the effects of a project on street network operations. The 

City of Novato has a level of service standard of LOS D for signalized and all-way stop-controlled 

intersections. The Marin County Congestion Management Plan has a LOS standard of E for US 101, as 

documented in TR Program 4.1 of the City’s general plan.1 

PROJECT ANALYSIS 

The Project is a new Costco Gasoline fuel station with 28 fueling positions and on-site queue storage. 

As shown previously in Figure 1, the Project is located on Vintage Way at the south end of the Vintage 

Oaks Shopping Center. The number of new trips and rerouted trips estimated to be generated by the 

Project, as well as how these trips would be distributed onto the transportation network, are 

discussed in this section. 

Trip Generation 

This section discusses the data used to develop trip generation estimates for the Project. 

Costco Trip Generation Database 

For the past 18 years, Kittelson has maintained a database of traffic data and travel characteristics 

for Costco Wholesale. The database is updated periodically when new Costco traffic counts or other 

travel information become available to Kittelson. The database contains a large quantity of data 

related to Costco Gasoline fuel stations. It includes trip generation rates and trip type information for 

more than 35 Costco Gasoline facilities located throughout the U.S. Costco has invested significant 

effort into developing this use-specific trip generation database for both their warehouses and their 

fuel stations because of the unique characteristics of Costco member travel patterns that exist due 

to membership requirements and the nature of Costco sales. These unique elements apply to the trip 

 

1 City of Novato General Plan, revised May 2014. 
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generation for Costco warehouses, Costco Gasoline fuel stations, and the interaction of trips between 

the two. Costco does not build stand-alone fuel stations (i.e., no warehouse nearby). 

To best evaluate the anticipated transportation characteristics of the proposed Novato Costco 

Gasoline fuel station, Kittelson selected data for sites with 24+ fueling positions. These sites are 

considered representative of the Novato site based on population size in the surrounding area and 

geographic location. Table 6 lists the seven gas station sites and the trip generation observed at each 

site. Kittelson developed an average trip rate for the total number of trips to estimate the number of 

total trips (inbound + outbound) the Project would generate. 

The Costco-specific trip generation data presented herein follows nationally accepted practices for 

trip generation data collection as recommended by the Institute of Transportation Engineers (ITE) 

and presents a robust dataset upon which to confidently and accurately predict the trip generation 

of the fuel station. 

Table 6: Project Trip Generation 

Location Fueling Positions 

Weekday P.M.  
Peak Hour  

Saturday Midday  
Peak Hour  

Total Trip Ends (in+out) Total Trip Ends (in+out) 

Concord, CA 24 550 700 

Cypress, CA 24 654 740 

NE San Jose, CA 24 458 686 

Portland, OR 24 404 616 

Rancho Del Ray, CA 24 676  678 

Rohnert Park, CA 24 498 606 

Temecula, CA 30 793 849 

Average   576 696 

Source: Kittelson & Associates, Inc., 2020  

Novato Costco Gasoline Fuel Station Trip Type Estimate 

In developing a trip generation estimate for a new fuel station addition, it is important to recognize 

that the total number of trips generated will include:  

• Net new “gas-only” trips, of which the destination is the new gas station alone. These trips 

do not exist on the roadway network today. 

• Internal capture trips account for those members who patronize both the warehouse and the 

fuel station during a single visit to the Costco site. As such, although they account for a trip to 

both the warehouse and the fuel station, they only account for one overall set of 
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inbound/outbound trips to the vicinity of the warehouse and fuel station and therefore 

account for one round trip on the surrounding transportation system. These trips already 

existing on the roadway network today and are accounted for at the access between the 

warehouse and the fuel station. 

• Pass-by trips represent members (and trips) that are currently traveling on the surrounding 

street network for some other primary purpose (such as a trip from work to home) and stop 

into the site en route during their normal travel. As such, pass-by trips do not result in a net 

increase in traffic on the surrounding transportation system and their only effect occurs at 

the immediate intersections and site access driveways where they become turning 

movements. 

• Diverted trips are similar to pass-by trips in that they represent members (and trips) that are 

currently traveling on the surrounding street network for some other primary travel purpose 

and travel around the block to access the site while en route to their primary destination. 

These trips exist on the roadway network today and, as the name indicates, divert from the 

primary roadways members take to their primary destination and result in changes in through 

and turn movement volumes at intersections in the vicinity of the Costco site.  

The unique nature of Costco operations and its membership requirements result in different trip 

characteristics than those observed at typical fuel stations summarized in the standard reference Trip 

Generation, published by the Institute of Transportation Engineers (ITE). The percentages of pass-by 

at Costco Gasoline fuel stations is considerably lower than those quoted in the ITE Trip Generation 

manual for typical fuel stations. Correspondingly, membership requirements also have a significant 

effect on trip internalization (or sharing of trips) between the warehouse and the fuel station. Fewer 

people exclusively visit a Costco Gasoline fuel station (in comparison to a typical standalone fuel 

station) because they have another primary purpose for visiting the site (that being a trip to the 

warehouse). 

Table 7 presents the estimated trip generation for each trip type based on data in the Costco trip 

generation database. The additional fueling positions are estimated to generate approximately 117 

net new gas-only weekday PM peak hour trips (or 59 total additional vehicles) and 172 net new gas-

only Saturday midday peak hour trips (or 86 total additional vehicles). Again, the estimate accounts 

for the documented internalization (sharing) of trips between the existing Costco warehouse and the 

proposed fuel station, as well as gas-only pass-by and diverted trips to the fuel station from traffic 

already on nearby roadways. 
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Table 7: Trip Generation Estimates by Trip Type 

Costco Gasoline Fuel Station 
Daily 
Trips 

Weekday PM  
Peak Hour Trips 

Saturday Midday 
Peak Hour Trips 

Total Trips  6,870 576 696 

  Warehouse + Gas Trips (33% Weekday, 36% Saturday) -2,250 -189 -250 

Total Gas-Only Trips 4,620 387 446 

  Pass-by Trips (36% Weekday, 30% Saturday) -1,655 -139 -133 

  Diverted Trips (34% Weekday, 32% Saturday) -1,560 -131 -141 

Net New Gas-Only Trips 1,405 117 172 

Source: Kittelson & Associates, Inc. 2020 

Note: Percentages of warehouse + gas “shared” trips, gas-only pass-by trips, and gas-only diverted trips are estimated based on 
historical data from the Costco trip generation database. 
 

Rowland Blvd and Vintage Way provide access to the shopping center, a destination for primary trips 

on the transportation network, and do not provide through access to the surrounding street network. 

Therefore, Kittelson assumed the share of fuel station trips typically assigned as pass-by trips would 

be attributed to primary trips to the Vintage Oaks Shopping Center.  

Trip Distribution 

Based traffic data at other Costco Gasoline fuel stations, the number of inbound/outbound trips for 

the Project are estimated as a 50%/50% split of the total trips shown in Table 7. Figure 6 presents the 

trip distribution percentages on the roadway near the Vintage Oaks Shopping Center. To the west of 

the Rowland Blvd/Rowland Way intersection, Project trips are distributed in proportion to vehicle 

movement volumes under Existing conditions at the intersections to the west.  
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EXISTING PLUS PROJECT CONDITIONS 

The potential effects of the Project on existing operations at the study intersections are discussed in 

this section.  

Intersection Operations 

Kittelson developed traffic volumes for Existing plus Project conditions using an additive approach. 

Kittelson estimated vehicle trips generated by the Project and added these trips to existing volumes 

on the roadway network to develop the volumes for the Existing plus Project conditions. Existing plus 

Project turning movement volumes are presented in Figure 7 and Figure 8. 

As shown in Table 8, all study intersections would operate within City standard of LOS D or better 

under Existing plus Project conditions. Appendix C includes Synchro output reports for Existing plus 

Project conditions. 

Table 8: Existing Plus Project Conditions Intersection Operations 

No. Location Control Peak Hour 
LOS 

Standard 
Delay LOS 

1 Rowland Boulevard/ Redwood Boulevard Signal 
PM 

D 
26.8 C 

Sat 27.3 C 

2 Rowland Boulevard/ US 101 SB Ramps Signal 
PM 

D 
25.9 C 

Sat 32.2 C 

3 Rowland Boulevard/ US 101 NB Ramps Signal 
PM 

D 
39.0 D 

Sat 21.8 C 

4 Rowland Boulevard / Rowland Way Signal 
PM 

D 
18.6 B 

Sat 21.1 C 

5 Rowland Boulevard/ Vintage Way (north) Signal 
PM 

D 
15.3 B 

Sat 18.1 B 

6 Rowland Boulevard/ Vintage Way (south) AWSC 
PM 

D 
15.4 C 

Sat 14.4 B 

Source: Kittelson & Associates, 2020 

Note: 
- Synchro 10th Edition and HCM 2000 methodology were used. 
- Bold indicates intersection operates beyond the standard. 
- AWSC: All-Way Stop Control 
- Average delay in seconds is presented for signalized and stop control intersections.  
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Driveway Operations 

Kittelson evaluated traffic operations at the Costco site driveway on Vintage Way adjacent to the planned 

entrance to the fuel station queue storage area. Kittelson collected turning movement volumes at the 

driveway on January 20 and February 1, 2020 for the weekday PM and Saturday midday peak hours. The 

evaluation involved a traffic operations analysis of the driveway with Project volumes using PTV Vistro 

software, applying HCM 6th edition methodologies. It also involved performing a left-turn lane warrant 

analysis without and with Project volumes utilizing guidance from the American Association of State 

Highway Transportation Officials’ (AASHTO) A Policy on Geometric Design of Highways and Streets, 7th 

Edition (2018), also known as the AASHTO “Green Book.” Kittelson performed both types of analyses for 

Existing without and with Project volumes for the weekday PM and Saturday midday peak hours. Traffic 

volumes at the driveway are included as Appendix A. 

Level of Service 

Vintage Way in the vicinity of the driveway has one travel lane in each direction, no median, and class 

II bike lanes. The Costco driveway operates at LOS B with existing traffic volumes and would continue 

to operate at LOS B with Project volumes.  

Left-Turn Warrant 

Vintage Way at the driveway does not meet the left-turn warrant with existing traffic volumes, shown 

in Figure 9 with square indicators. With the addition of Project traffic, Vintage Way would meet the 

warrant, shown in Figure 9 with circle indicators. The volume of southbound through traffic on 

Vintage Way is 39 and 60 vehicles during the weekday PM and Saturday peak hours, respectively. 

This means on average a southbound vehicle approaches the area about once per minute during the 

peak hours. The curb-to-curb width of Vintage Way at the southbound approach to the driveway is 

approximately 36 feet with 6-foot class II bike lanes and 12-foot travel lanes. The current curb-to-

curb cross section of the roadway could not accommodate the addition of a left-turn lane while 

retaining the travel lanes and class II bike lanes. To provide a left-turn lane and provide continuous 

bike facility connectivity, the bike lanes would transition to a class III bicycle route (i.e., bicycles and 

vehicles share the lane) denoted with sharrows and signs for an approximately 200’ distance between 

the existing driveway at near the existing Men’s Warehouse and the driveway nearest the entry to 

the Costco fuel station. Figure 4 presents such shared lane and left-turn pocket roadway 

improvements. 
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Figure 9: Left-Turn Lane Warrant Results, Weekday PM and Saturday Peak Hours 

 

Source: AASHTO Green Book Figure 9-35, 2018; Kittelson & Associates, Inc., 2020 

Note: Saturday peak hour left-turn volume is 57 vehicles, which would be located beyond the chart’s upper limit. 

FUTURE CONDITIONS 

Future traffic conditions represent the change in traffic volumes resulting from approved 

developments in the Project area. The City has approved the Hanna Ranch development to the south 

of the Project site (see Figure 10) and a change in commercial uses in the northern part of the Vintage 

Oaks Shopping Center.  

Kittelson sourced traffic volumes at the study intersections for the Hanna Ranch development from 

the Hanna Ranch Traffic Study dated June 9, 2017.2 The City is currently reviewing the Hanna Ranch 

development to the south of the project site (see Figure 10) and recently approved a commercial 

project (Pad W site) in the northern part of the Vintage Oaks Shopping Center. Kittelson used trip 

rates from ITE’s Trip Generation, 10th Edition, to estimate the trip generation of the commercial uses 

(presented in Figure 10). Kittelson then distributed these commercial use trips to the street network 

in proportion with Existing turning movement volumes at the study intersections. Since the change 

in commercial uses at the Pad W site are in the northern part of the shopping center, none of the 

trips are routed through the Rowland Blvd/Vintage Way (south) intersection.  

 

2 Hanna Ranch Traffic Study is available online at https://www.novato.org/home/showdocument?id=26209 

Existing, PM 

Existing, Saturday 

With Project, Saturday With Project, PM 

https://www.novato.org/home/showdocument?id=26209
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Figure 10: Development Project Under Review 

    
 
Source: Hanna Ranch Traffic Study, 2017 

 

Table 9: Trip Generation for Pad W Site 

Land Use Rate 

PM Peak Hour Saturday Peak Hour 

In Out  Total In Out  Total 

Shopping-Center  
(ITE Code 820) 

KSF 48% 52% 3.81 48% 52% 4.50 

Fast Casual Restaurant  
(ITE Code 930) 

KSF 62% 38% 14.13 62% 38% 34.02 

Retail 1.2 KSF 3 2 5 3 2 5 

Retail 2.2 KSF 4 4 8 5 5 10 

Restaurant 2.2 KSF 19 12 31 47 28 75 

Total 26 18 44 55 35 90 

Source: ITE Trip Generation, 10th Edition 

KSF = 1,000 square feet 

Hanna 
Ranch 

Site 
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Intersection Operations 

Kittelson developed traffic volumes for Future conditions using an additive approach. Kittelson added 

the background traffic volumes from approved projects to the Existing year 2019 counts. Future peak 

hour turning movement volumes are presented in Figure 11.  

As shown in Table 10, all study intersections are expected to operate acceptably at LOS D or better 

under Future conditions. Appendix D includes Synchro output reports for Future conditions. 

Table 10: Future Conditions Intersection Operations 

No. Location Control Peak Hour LOS 
Standard Delay LOS 

1 Rowland Boulevard/ Redwood Boulevard Signal 
PM 

D 
28.5 C 

Sat 29.2 C 

2 Rowland Boulevard/ US 101 SB Ramps Signal 
PM 

D 
27.6 C 

Sat 34.5 C 

3 Rowland Boulevard/ US 101 NB Ramps Signal 
PM 

D 
40.6 D 

Sat 22.5 C 

4 Rowland Boulevard / Rowland Way Signal 
PM 

D 
20.2 C 

Sat 25.1 C 

5 Rowland Boulevard/ Vintage Way (north) Signal 
PM 

D 
18.4 B 

Sat 26.3 C 

6 Rowland Boulevard/ Vintage Way (south) AWSC 
PM 

D 
22.2 C 

Sat 23.2 C 

Source: Kittelson & Associates, 2020 

Note: 
- Synchro 10th Edition and HCM 2000 methodology were used. 
- Bold indicates intersection operates beyond the standard. 
- AWSC: All-Way Stop Control 
- Average delay in seconds is presented for signalized and stop control intersections.  
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FUTURE PLUS PROJECT CONDITIONS 

The potential effects of the Project on future traffic operations at the study intersections are 

discussed in this section.  

Intersection Operations 

Kittelson developed traffic volumes for Future plus Project conditions using an additive approach. 

Kittelson added Project trips to Future conditions traffic on the roadway network to develop the 

volumes for the Future plus Project conditions. Future plus Project turning movement volumes for 

weekday PM and Saturday peak hours are presented in Figure 12 and Figure 13, respectively. 

As shown in Table 11, all study intersections would operate acceptably at LOS D or better under 

Future plus Project conditions, except the Rowland Boulevard/ Vintage Way (north) intersection (#5) 

during the Saturday peak hour and the Rowland Boulevard/ Vintage Way (south) intersection (#6) 

during the weekday PM and Saturday peak hours. Appendix E includes Synchro output reports for 

Future plus Project conditions. 

Table 11: Future Plus Project Conditions Intersection Operations 

No. Location Control Peak Hour LOS 
Standard Delay LOS 

1 Rowland Boulevard/ Redwood Boulevard Signal 
PM 

D 
29.0 C 

Sat 29.6 C 

2 Rowland Boulevard/ US 101 SB Ramps Signal 
PM 

D 
28.1 C 

Sat 37.2 D 

3 Rowland Boulevard/ US 101 NB Ramps Signal 
PM 

D 
42.9 D 

Sat 25.2 C 

4 Rowland Boulevard / Rowland Way Signal 
PM 

D 
21.9 C 

Sat 32.0 C 

5 Rowland Boulevard/ Vintage Way (south) Signal 
PM 

D 
30.4 C 

Sat 55.9 E 

6 Rowland Boulevard/ Vintage Way (south) AWSC 
PM 

D 
73.7 F 

Sat 95.9 F 

Source: Kittelson & Associates, 2020 

Note: 
- Synchro 10th Edition and HCM 2000 methodology were used. 
- Bold indicates intersection operates beyond the standard. 
- AWSC: All-Way Stop Control 
- Average delay in seconds is presented for signalized and stop control intersections.  
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Recommended Improvements 

To improve upon intersection operations at locations that would operation beyond the standard, 

Kittelson recommends the following improvements:  

�x Changes to traffic signal phasing (optimization) at the Rowland Blvd/Vintage Way (north) 

intersection (#5) on Saturday would improve traffic operations during the Saturday peak hour 

and bring operations to LOS B, within the City’s standard.  

�x Incorporate a southbound right-turn lane pocket for approximately 150 feet on Rowland Blvd 

as part of future restriping improvements along that street to increase capacity at the 

Rowland Blvd/Vintage Way (south) intersection (#6).  

Table 12 presents the operations at the intersections with the recommended improvements.  

Appendix F contains Synchro output reports. 

Table 12: Future Plus Project Intersection Operations with Recommended Improvements 

No. Location Control Peak Hour LOS 
Standard Delay LOS 

5 Rowland Boulevard/ Vintage Way (north) Signal Saturday D 19.2 B 

6 Rowland Boulevard/ Vintage Way (south) AWSC 
PM 

D 
27.8 D 

Saturday 26.8 D 

Source: Kittelson & Associates, 2020 

Note: 
- Synchro 10th Edition and HCM 2000 methodology were used. 
- AWSC: All-Way Stop Control 
- Average delay in seconds is presented for signalized and stop control intersections. 

95TH PERCENTILE QUEUE LENGTHS 

Kittelson utilized Synchro software, version 10, to analyze 95th percentile queues for informational 

purposes. 95th percentile queues represent worst-case conditions, occurring for three (3) minutes 

during the busiest time of day (i.e., 5% of the peak hour). Table 13 and Table 14 present 95th percentile 

queue lengths for intersections #2 through #5 for the weekday PM and Saturday midday peak hours, 

respectively. Appendix G contains Synchro queue analysis reports. 

As presented in the tables, most intersection queues are expected to fit within the available storage 

capacity under all analysis scenarios. Exceptions to this finding are: 

�x Rowland Blvd/Rowland Way (#4) westbound through movement: expected to exceed 

available capacity during all scenarios other than Existing conditions, weekday PM peak hour 
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�x Rowland Blvd/Vintage Way (north) (#5) southbound through movement: expected to extend 

into the upstream intersection under Future Plus Project conditions, Saturday peak hour 

Additional analysis with optimization of traffic signal timing at both intersections demonstrated some 

improvement to traffic operations and some reduction in queue lengths. However, queuing for 

people driving westbound at Rowland Blvd/Rowland Way (#4) would continue to exceed the storage 

capacity between Rowland Way and Vintage Way. This means for a short period during the busiest 

time on weekday evenings, the queue at Rowland Way may extend back to Vintage Way, causing 

people at the Vintage Way intersection to wait briefly at that intersection even if they have a green 

light.  

Figure 14 presents the segment of Rowland Blvd between Rowland Way and Vintage Way and 

illustrates the routes for people walking and biking in the area. As shown, the intersection at Vintage 

Way has crosswalks that provide connections for people walking and biking between the multi-use 

path coming from the freeway overpass along the south side of Rowland Blvd and the bike lanes and 

sidewalks along Vintage Way and the far side of Rowland Blvd. Today, the intersection has “DO NOT 
BLOCK INTERSECTION” signs. 

Figure 14: Rowland Blvd between Rowland Way and Vintage Way 

 
Source: Google Maps, Kittelson & Associates, Inc., 2020 

Kittelson evaluated the queue spillback from the Rowland Blvd/Rowland Way (#4) intersection for 

potential adverse effects to people walking and biking at the Rowland Blvd/Vintage Way (north) (#5) 

intersection. As shown in Figure 14, the intersection at Vintage Way does not have a crosswalk on 

the west leg. Therefore, during the instances when a queue extends for the full length of the segment 
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between the two intersections, people would not be walking across that side of the intersection 

where vehicles are at the tail of the queue. Additionally, the provision of “DO NOT BLOCK 
INTERSECTION” signs notifies drivers they should wait behind the crosswalks, and not block the 
intersection or roll forward across the crosswalk, if there is not room for them to continue fully 

through the intersection. The provision of crosswalks with dedicated pedestrian crossing phases plus 

the “DO NOT BLOCK INTERSECTION” signs provide appropriate indicators to people driving, walking, 
and biking about how and when to move through the intersection. 

Kittelson also investigated the history of injury crashes at the Rowland Blvd/Vintage way intersection 

to see whether there is a history of crashes involving people walking and biking. In reviewing crash 

data for the five-year period of 2015-2019,3 Kittelson found two vehicle-only injury crashes and zero 

bike- or pedestrian-involved crashes have occurred at the intersection. Appendix H presents the  
2015-2019 crash data at Rowland Blvd/Vintage Way. 

Traffic congestion, like the congestion that may already occur sometimes on Rowland Blvd and that 

is expected to occur in the future, results in low vehicle speeds. While drivers may perceive driving 

slowly as unpleasant, low vehicle speeds are correlated with safer roadway conditions for people 

walking and biking since all parties have time to see one another and stop before colliding. Likewise, 

higher vehicle speeds are correlated with uncomfortable condition for people walking and biking and 

are correlated with more severe injury and fatal crashes involving people walking and biking. 

Therefore, the queuing and congestion expected to occur on Rowland Blvd during the busiest periods 

do not substantially increase hazards due to a geometric design feature.    

 

 

3 Transportation Injury Mapping System online crash database, https://tims.berkeley.edu/ 
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Table 13: 95th Percentile Queues, Existing and Existing Plus Project Conditions, (Intersections 2-5) 

# Intersection Scenario Northbound Southbound Eastbound Westbound 

      Left Through Right Left Through Right Left Through Right Left Through Right 

2 

Rowland 
Boulevard/  
US 101 SB 

Ramps 

Storage - - - >1000 >1000 - - 630 315 >1000 >1000 - 

Existing, Weekday PM - - - 174 90 - - 309 74 258 175 - 

Existing + Project, Weekday PM - - - 186 100 - - 330 75 325 173 - 

Existing, Saturday - - - 251 132 - - 351 75 >564 254 - 

Existing + Project, Saturday - - - 268 140 - - 368 76 >620 258 - 

3 

Rowland 
Boulevard/  
US 101 NB 

Ramps 

Storage >1000 >1000 >1000 - - - 430 >1000 - - 1125 200 

Existing, Weekday PM 318 318 395 - - - 78 342 - - 271 55 

Existing + Project, Weekday PM 334 335 463 - - - 77 385 - - 313 69 

Existing, Saturday 187 185 480 - - - 78 303 - - 305 53 

Existing + Project, Saturday 187 185 524 - - - 72 430 - - 339 74 

4 
Rowland 

Boulevard / 
Rowland Way 

Storage - - - >500 - >500 600 975 - - 600 - 

Existing, Weekday PM - - - 259 - 86 167 141 - - 567 - 

Existing + Project, Weekday PM - - - >317 - 92 182 157 - - 656 - 

Existing, Saturday - - - 251 - 80 242 233 - - 939 - 

Existing + Project, Saturday - - - 261 - 80 242 266 - - 1142 - 

5 

Rowland 
Boulevard/ 

Vintage Way 
(north) 

Storage - >1000 - 85 520 420 720 550 - - 65 - 

Existing, Weekday PM - >431 - 38 131 <25 174 <25 - - <25 - 

Existing + Project, Weekday PM - >541 - 37 179 <25 164 <25 - - <25 - 

Existing, Saturday - 199 - 54 184 <25 458 <25 - - 40 - 

Existing + Project, Saturday - 294 - 54 261 <25 440 <25 - - 40 - 

Source: Kittelson & Associates, Inc., 2020 

Intersections analyzed using HCM 2000 methodologies 

Queue lengths reported in feet 

Bold indicates queue exceeds available storage.  
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Table 14: 95th Percentile Queues, Future and Future Plus Project Conditions (Intersections 2-5) 

# Intersection Scenario Northbound Southbound Eastbound Westbound 

      Left Through Right Left Through Right Left Through Right Left Through Right 

2 

Rowland 
Boulevard/  
US 101 SB 

Ramps 

Storage - - - >1000 >1000 - - 630 315 >1000 >1000 - 

Future, Weekday PM - - - 232 132 - - 388 79 >395 174 - 

Future + Project, Weekday PM - - - 246 139 - - 404 81 >496 173 - 

Future, Saturday - - - 315 160 - - 420 82 >668 275 - 

Future + Project, Saturday - - - 336 168 - - >462 82 >724 273 - 

3 

Rowland 
Boulevard/  
US 101 NB 

Ramps 

Storage >1000 >1000 >1000 - - - 430 >1000 - - 1125 200 

Future, Weekday PM 318 318 486 - - - 64 475 - - 314 70 

Future + Project, Weekday PM 318 318 513 - - - 62 512 - - 340 105 

Future, Saturday 187 185 569 - - - 64 >582 - - 383 116 

Future + Project, Saturday 187 185 652 - - - 62 >636 - - 423 153 

4 
Rowland 

Boulevard / 
Rowland Way 

Storage - - - >500 - >500 600 975 - - 600 - 

Future, Weekday PM - - - >375 - 92 182 201 - - 735 - 

Future + Project, Weekday PM - - - >396 - 97 182 224 - - 854 - 

Future, Saturday - - - 284 - 82 242 325 - - >1525 - 

Future + Project, Saturday - - - >294 - 81 242 367 - - >1731 - 

5 

Rowland 
Boulevard/ 

Vintage Way 
(north) 

Storage - >1000 - 85 520 420 720 550 - - 65 - 

Future, Weekday PM - >605 - 38 >347 <25 180 20 - - <25 - 

Future + Project, Weekday PM - >732 - 38 >448 <25 170 20 - - <25 - 

Future, Saturday - >415 - 54 >432 <25 478 23 - - 40 - 

Future + Project, Saturday - >577 - 54 >565 <25 460 23 - - 40 - 

Source: Kittelson & Associates, Inc., 2020 

Intersections analyzed using HCM 2000 methodologies 

Queue lengths reported in feet 

Bold indicates queue exceeds available storage. 
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VEHICLE MILES TRAVELED (VMT) 

Kittelson performed an analysis of vehicle-miles traveled (VMT) associated with the Project. This involves 

analysis of VMT for five types of trips associated with the fuel station: net new gas-only trips, gas-only 

diverted trips, gas-only pass-by trips from the shopping center, new warehouse + gas (shared) trips, and 

warehouse + gas trips shifting to Novato from existing Costco warehouses with fuel stations.  

Analysis Methodologies and Data 

Kittelson obtained fuel transaction and member data from Costco for the month of April 2019. Costco 

provided data for fuel transactions made at the Rohnert Park and Vallejo fuel stations by members whose 

ZIP codes are in the Novato Market Area, shown in Figure 15, which includes the southern border of 

Marin County and Point Reyes National Seashore. The northern border of the market area is delineated 

by Point Reyes-Petaluma Rd from SR 1 to the border of Marin and Sonoma Counties, then follows the 

County border to the Petaluma River. To protect members’ confidentiality, Costco consolidated members 

locations into one-square-mile zones (represented by the grid of dots on the figures).  

Costco also provided fuel transaction data for the South San Francisco and Richmond locations. The data 

show members living in the Novato Market Area do purchase fuel at South San Francisco and Richmond. 

However, given the cost of tolls to cross the Golden Gate and Richmond–San Rafael Bridges, Kittelson 

assumed members do not make home-based trips to the South San Francisco and Richmond locations. 

Kittelson assumed those fuel purchases are made by members who already are in the area for other 

purposes. Therefore, the South San Francisco and Richmond locations are excluded from the analysis. 

Kittelson used the software ArcGIS Online to analyze the data. Kittelson used the “Driving Distance” 
function to calculate miles traveled from these one-square-mile zones to the Rohnert Park and Vallejo 

Costco fuel stations, non-Costco fuel stations in Novato, and the proposed Novato Costco fuel station.  

Net New Gas-Only Trips 

As discussed in the Trip Generation section, a portion of Project trips are “gas-only” trips, of which the 
destination is only the new gas station and not the warehouse. Due to the nature of fuel stations, 

members who would purchase fuel at the new Costco fuel station already are purchasing gas somewhere 

today. Therefore, this analysis calculates VMT on the street system attributed to the difference between 

VMT from Costco member’s homes to the new fuel station and VMT from Costco member’s homes to an 

existing fuel station nearest their home.  

Figure 16 and Figure 17 show the spatial results of this analysis. Kittelson mapped existing fuel stations 

closest to members’ homes within the City of Novato. The analysis assumes members would choose the 

existing fuel station with the shortest driving distance to make a gas-only trip today and would only make 

a primary gas trip of up to three miles (approximately ten minutes) one-way. Kittelson calculated VMT 

using the average distance that a person would make from their home to a nearby gas station multiplied 

by the number of estimated gas-only trips.  
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The analysis further assumes members who live within three miles of Costco will sometimes make gas-

only trips, and members living more than three miles away would buy gas when they are already going 

to shop at the warehouse, somewhere else in the Vintage Oaks shopping center, or both the warehouse 

and other Vintage Oaks businesses. Table 15 presents a decrease in total VMT of 409 vehicle-miles 

resulting from 1,405 daily net new gas-only trips.  

Table 15: VMT for Net New Gas-Only Trips 

Gas-Only Trips by Fuel Station Destination Daily Trips Daily VMT 

Gas-Only Trips Currently Made to Members’ Closest Fuel Station* 
1,405 

1,781 

Gas-Only Trips to Novato Costco Gas Station 1,372 

Total -409 

Source: Kittelson & Associates, Inc., 2020    

*Members who would make gas-only trips to the Costco fuel station in the future when it is in operation currently buy their gas 
somewhere. This line assumes members purchase gas today at the fuel station closest to their home. 
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