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C.3  Weekend Passenger Rail Service 
The proposed addition of weekend service is described in Section B.2.1. The following subsections address 
environmental impacts of the project with weekend service in those issue areas where there is a potential 
change in either an adverse or beneficial effect, compared to the analysis in the 2006 FEIR. Environ-
mental issue areas analyzed include Transportation, Air Quality, Energy, Noise, and Safety. Impacts in other 
issue areas would either be negligible or would not change from impacts identified in the 2006 FEIR. 

In summary, the addition of weekend service would not change any of the findings in the 2005 DEIR and 
2006 FEIR. Adding weekend service would increase overall project ridership and contribute to the proj-
ect’s beneficial effect of decreasing Vehicle-Miles Traveled (VMT). Transportation impacts associated 
with vehicle delays at at-grade crossings would be less than the proposed project and less than significant. 
Changes in air quality, energy, and noise impacts relative to the original proposed project would be minor 
and impacts in these issue areas would remain less than significant. The proposed project, with weekend 
service, would continue to show benefits in greenhouse gas reduction and energy use, compared to the 
future No-Project condition. 

C.3.1  TRANSPORTATION 

Setting 
This section supplements the 2006 EIR by providing information on existing weekend conditions in the 
study area and impacts of the proposed project rail service on weekends. This analysis also uses newer 
baseline information (generally 2007) because additional data collection (traffic counts and speeds) was 
done specifically for weekend conditions. (The affected cities and counties did not have weekend traffic 
data readily available, since they focus data collection activities on the highest traffic periods, namely, 
weekday commute periods.) For existing bus transit service levels, both 2000 and 2007 conditions are 
described here. The SMART 2006 Final EIR used 2000 as its base year because it matched the base year 
of the most recent regional transportation plan update, and because important data were available from the 
decennial census. It is still relevant because in the intervening seven years, population has grown approxi-
mately 5 percent, and total jobs (at least through 2005) were roughly flat. 

Weekend Travel Demand 

Because traffic congestion is generally worse on weekdays than weekends, there is often the mispercep-
tion that the number of trips made on weekends is much less than on a weekday. In fact, households make 
nearly as many trips on Saturdays as they do on weekdays, but for different reasons.1 Some of the key 
differences in weekend vs. weekday travel are: 

• Weekend travel is much less likely to be for commute (work) purposes than on a weekday, although 
there are still some workers who work (usually in service businesses) on weekends. Weekend trips 
are more often for shopping, social, recreational, or entertainment purposes as compared with week-
day trips. 

                                                      
1 See Metropolitan Transportation Commission (MTC) “San Francisco Bay Area Travel Survey 2000—Regional 

Travel Characteristics Report,” August 2004. MTC survey data revealed that the average Bay Area household 
made 8.44 person-trips on a weekday, and 8.24 trips on a Saturday. Source: Table 3.1, volume I, page 59 for week-
day data, and volume II, Table 3.1E for the Saturday rate. 
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• Weekend travel is more evenly spread over the day compared to weekdays, which typically (though 
not always) results in less congestion. 

• Weekend trips tend to be shorter, because of the nature of the trips made (e.g., the average shopping 
trip is shorter than the average commute trip). This also contributes to less severe congestion on 
weekends. 

• Weekend trips also have a higher vehicle occupancy (number of persons per vehicle) than weekdays, 
again in large part due to the nature of trips being made. For example, trips made for social or recrea-
tional reasons tend to have high occupancy rates, whereas commute trips in the area typically average 
1.1 persons/vehicle. 

• Transit service levels are typically lower on weekends than weekday (see further discussion below). 

Weekend Highway Congestion on U.S. Highway 101 

Highway 101 is the primary route paralleling the SMART tracks, connecting Eureka and the Oregon coast 
with the San Francisco Bay Area and to points east and south. There are a number of recreational destina-
tions in the areas served by Highway 101, including coastal areas, redwoods, camping, hiking, wineries, 
sightseeing, parks, beaches, and other activities. There are also periodic special events (e.g., county fairs, 
events at the Infineon Raceway) that lead to high volumes of weekend traffic on Highway 101. This travel 
demand, along with limited capacity on Highway 101, results in congestion during weekends and some 
holidays. Weekend congestion is generally most severe during clement weather months, between May and 
October. 

Weekend highway congestion occurs today on Highway 101 for three general reasons: 

• Incidents, such as collisions, vehicle breakdowns, or events that attract the interest of motorists 
(“rubbernecking”), 

• Highway construction, or 

• Traffic demand regularly exceeding capacity (“recurring congestion”). 

The focus in this section is on recurring congestion. 

Traffic conditions for the Highway 101 corridor were monitored for a typical fall weekend day, Saturday, 
October 6, 2007, from 11 AM to 7:30 PM, using the Metropolitan Transportation Commission’s (MTC) 
511.org traffic sensor system, which relies on traffic sensors buried beneath the pavement to detect the 
speed and density of traffic. This system has been operational for only the last several years, and the 
sensors do not extend north of River Road–Mark West Springs Road in north Santa Rosa. However, there 
were data available for most of the corridor, and weekend congestion north of River Road is generally con-
sidered to be minor and mostly incident-related.2 

Table C.3-1 shows the definitions that MTC uses for highway congestion in reporting data from its real-
time traffic monitoring. Table C.3-2 summarizes the weekend congestion on Highway 101. Note that only 
the highway segments with congestion are shown; the data for some segments of the freeway (e.g., 
between Corona Road in Petaluma and State Route 37 in Novato; North San Pedro Road in San Rafael to 

                                                      
2 Caltrans traffic counts on Saturday were also reviewed to ensure that this is correct. The highest traffic count in 

either direction on U.S. 101 north of River Road was near Shiloh Road (south of Windsor), and was 2,587 
vehicles per hour on 6/6/2004. This represents a volume/capacity ratio of 0.65, which represents reasonably good 
operating conditions. Volumes north of Windsor tend to be more seasonal than the rest of the corridor. 
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Sir Francis Drake Boulevard) did not show conges-
tion on the day of observation, so are omitted from 
the table for the sake of brevity. Central San Rafael 
did not show congestion on the day in question, 
because construction work had disabled the traffic 
sensors at that time. It is generally known to be con-
gested on weekends, especially on Sundays.3 For 
purposes of this analysis, this segment was assumed 
to be “moderate” to “heavy.” 
 
Table C.3-2.  Existing Highway 101 Weekend Traffic Congestion 
# Location & Direction 11AM Noon 1PM 2PM 3PM 4PM 5PM 6PM 7PM 
2 Downtown Santa Rosa 

—Southbound...................................
—Northbound....................................

Moderate  
due to 
 constr. 

 
→ 
→ 

 
Heavy 
Heavy 

 
Moderate 

→ 

 
Moderate 

→ 

 
→ 
→ 

 
 
→ 

 
 

Moderate 

 

3 Third Street to Rohnert Park 
Expressway 
—Northbound....................................
—Southbound...................................

   
 

Moderate 

 
 
→ 

 
 
→ 

 
 
→ 

Moderate 

 
 
→ 
→ 

 
 
→ 
→ 

 
 
 
→ 

4 Rohnert Park Expressway to 
Corona Road 
—Northbound....................................
—Southbound...................................

   
 

Moderate 

 
 
→ 

 
 
→ 
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Moderate 

 
 
 
→ 

 
 
 
→ 

 
 
 
→ 

8 State Route 37 to San Pedro 
Road 
—Southbound...................................
 
—Northbound....................................

 
 

Heavy 

 
 

Moderate 

 
 

Heavy to 
stop & go 
Moderate 

 
 
→ 

 
→ 

 
 
→ 

 
 

Moderate 

 
 
→ 

 
Moderate 

 
 
→ 

 
→ 
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Note: Blank cells mean no congestion reported at time indicated; an arrow (→) means the same congestion level as in the prior hour. Time is 
the hour beginning at the shown time. 

 

Weekend Transit Service Levels 

Year 2000 

On Saturdays in 2000, GGT provided “basic” bus service in the corridor on its Route 80, with additional 
service in Marin County provided by Route 70. Route 80 provided service from Santa Rosa (Piner & 
Industrial Terminal) to downtown San Francisco at approximately 30 minute headways from 5:56 AM to 
10:50 PM. Route 70 supplemented this in the northbound direction with 10 bus trips a day. On Sundays, 
Sonoma County received service approximately every 30 minutes southbound in the morning, and 60 
minutes in the afternoon/evening. In the afternoon, the pattern was reversed, with northbound trips every 60 
minutes in the morning and 30 minutes in the afternoon/evening. Some additional services were provided 
only as far north as Novato. Other GGT bus routes operating on weekends include: Routes 1 (Saturday 
only), 10, 20, 23, 29, 35, 40, 50, 63, and 65. None of the commute services described in the 2006 EIR oper-
ated on weekends or holidays. 

 

                                                      
3 Source: Michael Kerns, MTC Freeway Performance Initiative telecommunication, December 27, 2007. 

Table C.3-1.  Traffic Congestion Levels and Speeds 
Used by MTC’s 511.org Website 

Congestion Level 
Average Speed 

(based on 65 mph limit) 
Stop and go Less than 17 mph 
Heavy 17-32 mph 
Moderate 33-49 mph 
No Congestion 50 mph or greater 
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Ferry services operated between Larkspur and 
San Francisco five times a day in each direc-
tion, on Saturdays, Sundays, and holidays. 
Sausalito–San Francisco ferries operated seven 
times a day in each direction during summer 
months. 

Sonoma County Transit (SCT) operated 22 dif-
ferent routes in 2000, of which 14 operated 
on weekends. Weekend service tends to begin 
somewhat later than weekday services, and 
end somewhat earlier. Routes 24, 32, and 36 
operated on Saturdays (but not Sundays). A 
synopsis of the SCT weekend routes is pro-
vided in Table C.3-3. 

Current (2007) Transit Service Levels 

There have been some changes in weekend 
bus services in the project area since 2000. 
Some key changes to GGT bus routes since 
2000 include:4 

• Routes 1, 20, 50, 63, and 65—discontinued 
• Route 29—continued Saturdays; Sunday service cancelled 
• New routes added as Marin Transit 17, 19, 22, 36 (Saturdays), 42 (variation of route 40), 45, 49, 52 

On Saturdays, GGT continues to provide “basic” bus service in the corridor on its Route 80, with some 
additional service in Marin County provided by Route 70. Route 80 provides service from Santa Rosa 
(Piner & Industrial terminal) to downtown San Francisco, but service was reduced to 60 minute headways 
(from 30 minutes). Southbound buses operate between 4:04 am to 10:00 pm. Adding Route 70 buses results 
in 30 minute headways most of the day south of Novato. Buses “pulse” at the San Rafael transit center at 
25 and 55 minutes past each hour in all directions. Buses “dwell” (i.e., stop) for approximately five min-
utes at the center. This “pulse” time facilitates passenger transfers between routes. The Larkspur Ferry con-
tinues to make five southbound trips on weekends, but only four northbound trips in 2007. The Sausalito 
Ferry has been changed to six southbound and seven northbound trips per day operating all year. Since 
2000, SCT Routes 11 and 36 have been discontinued or combined with other routes. 

Impacts and Mitigation Measures 
In order to assess potential transportation impacts, estimates of weekend train ridership and future road-
way service levels were forecast. With this information, station area intersection level of service (LOS), 
vehicle-miles traveled (VMT), and crossing delays were calculated. Other transportation impacts identi-
fied in the 2006 FEIR would not be applicable (e.g., Impact T-1, construction delays) or would not 
change as a result of the addition of weekend service (e.g., Impact T-3 and T-4, peak hour travel demands 
on Highway 101). 

                                                      
4  Source: Golden Gate Bus & Ferry Transit Guide, spring 2007. 

Table C.3-3.  Weekend Sonoma County Transit Routes and 
Services, Effective August 2000 

Route Service Span Headway 
10-Rohnert Park/Cotati/SSU 9:50am-5:20pm Variable 
11-Rohnert Park Local 11:45am-3:36pm Variable 
12-Rohnert Park Local 10:45am-6:16pm Variable 
14-Rohnert Park Local 9:00am-4:26pm Variable 
20-Russian River–Santa Rosa 8:45am-8:59pm Variable 
24-Sebastopol Local 9:15am-3:45pm Hourly 
30-Sonoma Valley–Santa Rosa 7:15am-6:45pm Variable 
32-Sonoma Valley Local 8:00am-5:05pm 30/60 min 
36-Sonoma Valley 9:45am-3:52pm Hourly 
44-Petaluma–Santa Rosa 10:00am-8:28pm 30/60 min 
48-Petaluma–Santa Rosa 7:10am-6:55pm 30/60 min 
60-Cloverdale-Healdsburg–Santa Rosa 7:10am-8:30pm 30/60 min 
66-Windsor Local 8:25am-6:30pm Variable 
Source: Sonoma County Transit, Short Range Transit Plan FY 2001 Update, 

January 2001, page 13. Where two headways are given (e.g., 30/60 min-
utes), the first is the headway during peak periods, and the second is 
the headway during off-peak times. 
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Weekend Project Ridership Forecasts 

The 2006 FEIR relied on a modeling process that was based on the MTC BAYCAST modeling system. 
This yielded an estimate of 5,050 passenger-trips (rail vehicle boardings) on an average weekday in the 
year 2025. Unfortunately, MTC, like most regional transportation planning agencies, does not have a 
model that is capable of forecasting trips on weekends (either Saturday or Sunday). When weekend travel 
forecasts are required, a factoring process is typically used. The ratio between weekday trips and weekend 
trips is applied from another existing system to the forecast of weekday trips for the system under study. 

For purposes of this study, Dowling Associates contacted various U.S. commuter rail operations to obtain 
the most recent weekend ridership figures. More detailed documentation is in the Transportation Tech-
nical Appendix (Appendix 2). 

Several commuter rail systems provide the weekend services noted next to their name: 

• San Diego Coaster—Saturday only 
• Southern California Metrolink (various lines)—Saturday and Sunday 
• San Francisco Caltrain—Saturday and Sunday 
• Dallas–Ft. Worth Trinity Rail Express—Saturday only 
• Miami–South Florida Tri-Rail—Saturday and Sunday 
• San Jose–Sacramento Capitol Corridor (Amtrak)—Saturday and Sunday 

A system providing Sunday service nearly always provides the same service on major holidays. Although 
the Capitol Corridor is technically an intercity train, its high service frequency (20 roundtrips on week-
days, 15 on weekend days), service to multiple Central Business Districts (CBD), and fare discounts for 
commuters, make it reasonably comparable to other commuter rail systems. 

Overall, Saturday ridership on the studied systems averages approximately 36 to 40 percent of average 
weekday ridership; and Sunday ridership averages 23 to 25 percent of weekday ridership.5 These ratios 
were used to develop an estimate of the proposed project’s Saturday ridership of 1,820 to 2,020 trips 
(boarding passengers), and 1,160 to 1,260 passengers on Sundays. 

These estimates take into account the less frequent levels of train service that would be provided on week-
ends (four roundtrips per day vs. 13 on weekdays); and also the fact that SMART shuttles would not be 
run on weekends, so that passengers would have to arrive by driving, walking, conventional transit bus, 
cycling, or drop-off. 

The anticipated ridership would come primarily from those wishing to make shopping, recreational (includ-
ing sightseeing/tourist trips), restaurant, social, and other trips. Since SMART vehicles would be capable 
of carrying bicycles, trips made on rail could also be linked with those made on bicycle, e.g., using the 
train one way and the bicycle path for the reverse direction. 

Weekend Parking 

Because ridership would be lower on weekends than weekdays, impacts on parking (e.g., spillovers) would 
be negligible. There are no plans to run shuttles on weekends, although this would have only a small impact 
on parking, since shuttles are mostly intended to carry passengers from the station to their destination 
(primarily employment centers), not from their home to origin station. Passengers could walk, bicycle, 
drive, be driven, or take a bus or taxi to the stations on weekends. 
                                                      
5  The ridership estimates presented show a range, with the lower patronage figures excluding the Capitol Corridor 

service. 
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Future Highway and Roadway Conditions 

As described in more detail in the 2006 SMART FEIR [Section 3.6.4, Future Baseline (No-Project) Trans-
portation Conditions and Assumptions], improvements would be made to add new lanes to Highway 101 
south of Windsor, with project completion expected prior to the year 2025. On weekdays, these lanes 
would be restricted to high occupancy vehicles (HOVs), but on weekends—if current operating practice 
continues—the lanes would be open to all traffic. This would provide greater capacity on weekends than 
weekdays. Nevertheless, with increases in travel demand in the corridor, it is likely that congestion would 
occur in 2025 during weekend peak traffic periods. 

Traffic LOS is probably the most widely used method of assessing the performance of streets and high-
ways. At an intersection, LOS is a function of the average control delay to motorists at the intersection, 
including time stopped and time spent braking or accelerating from a stop. Table C.2-1 (in Section C.2.1) 
shows the various level of service categories. The calculations performed here used the TRAFFIX™ soft-
ware, the same as was used in the 2006 FEIR.6 

The proposed SMART service on weekends would result in a reduction in overall Vehicle-Miles Traveled 
and Vehicle Hours Traveled. Some minor increases in highway travel associated with vehicles using High-
way 101 and local streets to access the rail stations may occur; however, the travel demand increases associ-
ated with weekend service are anticipated to be negligible and result in only very slight increases in delay 
(less than 0.5 seconds) and no changes in level of service. These results are noted in Tables C.3-4 and C.3-4A. 
On Sundays, local traffic conditions are generally better than on Saturdays, and the project’s contribution 
to local traffic around stations (because of lower ridership on Sundays) would be even smaller. 

Impact T-2: The proposed project would decrease Vehicle-Miles Traveled and Vehicle Hours 
Traveled on Highway 101 on weekends. (Beneficial) 

The proposed weekend service would decrease vehicle-miles of travel (VMT) and vehicle hours of travel 
(VHT) by diverting trips that would otherwise be made on Highway 101. Assuming that 2,020 Saturday 
rail trips would be made, the reduction would be up to 11,000 VMT per day, or 573,000 annual VMT.7 
The reduction on Sundays would be up to 5,400 VMT per day, or 308,000 annual VMT assuming 57 Sun-
days and holidays per year. In total, the annual VMT reduction on Highway 101 due to weekend passenger 
rail service would be up to 758,000 miles. Assuming an average highway speed of 55 mph (to allow for 
some weekend congestion, as well as the segment of Highway 101 south of North San Pedro Road that is 
posted at 55 mph), the annual VHT reduction would be up to 13,800 vehicle hours. This represents a 
beneficial impact on traffic on Highway 101. 

It is anticipated that 2010 (interim year) conditions with the proposed project (including weekend service) 
would show total VMT and VHT reductions in the project corridor similar to the 2025 levels, because of 
the greater levels of congestion anticipated in the absence of (i.e., prior to) some of the Highway 101 
widening projects being completed. 
 

                                                      
6  For more information, go to www.dowlinginc.com/traffix.php 
7  The VMT reduction is based on the following factors: assuming 60% of trips are diverted from trips that would 

otherwise be made by auto (based on Metrolink survey data; Southern California Metrolink, 2004 On Board 
Survey, June 2004); average weekend vehicle occupancy of 1.4 persons/vehicle; and an average trip length of 10 
miles on Highway 101 (based on MTC model results).  
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Table C.3-4.  Saturday Peak Hour Level of Service Analysis  
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Table C.3-4A.  Saturday Peak Hour Level of Service Analysis for Downtown San Rafael  
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Impact T-9: Travel time and queues may increase on the weekends for vehicles approaching at-grade 
crossings. (Less than significant) 

Travel times for motor vehicles would increase on routes with at-grade crossings due to the passing of the 
passenger rail trains. During the eight times per weekend day when a passenger train passes through an at-
grade crossing, the average gate down time would be approximately 35 to 40 seconds, as noted in the 2006 
FEIR. This impact was identified as less than significant for the proposed project in the 2006 FEIR and 
the level of significance does not change with the addition of weekend service. 

Traffic signal coordination in urban areas, proposed as part of the project and described in the 2006 FEIR, 
would further ensure that any vehicle delays would be less than significant (see 2006 FEIR Master Response 
E.3). This impact would also be limited to the eight train crossings a day, spaced over the daytime and early 
evening hours. Therefore, this impact is less than identified for the proposed project for weekday operations. 

The potential additional traffic impacts at at-grade crossings due to the addition of weekend service to the 
proposed project in 2010 would be less than in 2025. The traffic demands at the local at-grade crossings 
are expected to be lower in 2010 than in 2025, and the delays will be less than anticipated in 2025; there-
fore, the impact in 2010 would also be less than significant. 

Potential Effects on Transit Conditions 

The forecast of weekend project ridership used a factoring technique, based on the ratio of other commuter 
rail systems’ ratio of weekend to weekday ridership. The most likely effect of weekend passenger rail ser-
vice would be a small decrease in weekend ridership on the bus routes that most closely parallel the rail 
line, namely, GGT Routes 70 and 80. SMART rail service would provide considerably better travel times 
than these routes, but would not run as often (four roundtrips a day for SMART, as opposed to 19 round-
trips a day for Route 80). SMART’s travel time would be 50 minutes from downtown Santa Rosa to down-
town San Rafael, as opposed to Route 80’s weekend schedule of 96 minutes for the same trip. Another 
reason that the ridership impact of weekend rail service on the bus routes would likely be modest is that 
the weekend rail service is expected to serve somewhat different markets; the rail service is more likely to 
appeal to tourists. 

Buses that provide access to SMART stations, including SCT, MCT, and GGT, might see a small increase 
in usage as a result of SMART passengers using them to travel to or from stations. Since none of these 
feeder routes has a capacity (crowding) problem, this would be a small benefit to bus transit operators in 
terms of new fares collected. 

C.3.2  AIR QUALITY 

Setting 
See Section C.2.2 regarding the air quality regulatory and regional setting. Separate estimates of weekend 
motor vehicle emissions, although they would be somewhat different from typical weekday emissions, are 
not available from the U.S. EPA-approved emission factor models, which are based on average daily 
traffic patterns. Based on studies conducted in southern California, weekend emissions from traffic are 
generally lower than weekdays. On weekends, morning traffic and emissions are much lower than on 
weekdays, but by midday, traffic volumes and emissions are closer to weekday levels (CARB 2003). 
Based on average daily traffic, existing emissions would similar to those shown in the 2006 FEIR Tables 
3.5-5 and 3.5-6. 
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Impacts and Mitigation Measures 
Adding weekend service would not involve additional construction-related dust or other criteria pollutant 
emissions. As such, construction-related impacts (Impact AQ-1) would be identical to those described for 
the SMART project analyzed in the certified SMART 2006 FEIR. 

Long-term impacts that would be either beneficial or less than significant in a manner similar to those 
described for the SMART project analyzed in the certified 2006 FEIR include: Impact AQ-4 (consistency 
with applicable air quality plans); Impact AQ-5 (compliance with air quality standards); and Impact AQ-8 
(odors). Other long-term impacts related to regional emissions and localized air quality emissions that are 
different from those described in the 2006 FEIR as a result of weekend service are described here. In 
summary, the significance of impacts identified in the 2006 FEIR would not change as a result of adding 
weekend service. The addition of weekend service would increase emissions from the DMUs, but these 
emissions would be less than significant and partially or entirely offset by further reduced VMT and motor 
vehicle emissions. The project would continue to show a net benefit in greenhouse gas reduction. 

Impact AQ-2: The addition of weekend service would not cause the proposed project to exceed any 
pollutant emission threshold established by the BAAQMD or NSCAPCD. (Less than significant) 

With the additional emissions from weekend service, the proposed project would still not exceed any pol-
lutant emission threshold established by the BAAQMD or NSCAPCD. The daily emissions from pas-
senger trains in weekend service are shown in Tables C.3-5 and C.3-6. Emissions from project DMUs in 
weekend service would be partially or entirely offset by reduced VMT and motor vehicle emissions on 
weekend days, resulting in a low level of net emissions. The amount of emission reductions that would occur 
with reduced VMT on Saturdays and Sundays/holidays compared to the daily average emissions for the 
2025 No-Project (2006 FEIR, Tables 3.5-5 and 3.5-6) are also shown for each air basin in Tables C.3-5 and 
C.3-6. The net emissions on Sundays/holidays would not exceed the thresholds, and the net emissions 
would be even less on Saturdays when a higher level of motor vehicle VMT reduction would occur (Sat-
urday service would result in a net reduction in both CO and PM10, compared to No-Project). 

In conclusion, passenger train emissions from the weekend service would be less than the significance 
thresholds, and factoring in the reduction in emissions associated with reduced VMT, the total impact of 
weekend service is also less than significant. For PM10, weekend service would represent a net reduction 
or beneficial effect in emissions in the Bay Area Air Basin, compared to the 2025 No-Project scenario. 
 

Table C.3-5.  Net Difference in Emissions for Weekend Service (Bay Area Air Basin) 
(Based on a Comparison of 2025 Weekend Service to 2025 No-Project) 

Activity  
CO 

(lb/day) 
ROG 

(lb/day) 
NOx 

(lb/day) 
PM10 

(lb/day) 
Study Area motor vehicle traffic (Saturday) –17.1  –0.9  –2.5  –4.6  
Study Area motor vehicle traffic (Sunday/holiday) –8.4  –0.4  –1.2  –2.3  
Weekend service (heavy DMUs) per weekend day 8.8 1.5   52.5/13.11 0.9 
Net emissions per Sunday/holiday2 0.5 1.1   51.3/11.91 –1.4   
Daily significance threshold  550 80 80 80 
Source: Basis of 11,000 VMT/day removed on Saturday and 5,400 VMT/day removed on Sunday (75% in Bay Area). 
1 - The first number indicates the amount of NOx emissions that would be generated by the proposed project if no efforts were taken to control 

emissions. The second number indicates the amount of NOx emissions with use of control technologies such as NOx adsorbers. NOx control 
technologies are included in the 2006 FEIR project environmental compliance measures. 

2 - Net weekend daily emissions are presented for Sundays (and holidays) because Sundays represent reasonable worse case weekend con-
ditions (lower ridership than Saturdays). Net emissions on Saturdays would be less (about one-half) than Sundays because more VMT would 
be removed on Saturdays. Numbers are rounded. 
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Table C.3-6.  Net Difference in Emissions for Weekend Service (North Coast Air Basin) 
(Based on a Comparison of 2025 Weekend Service to 2025 No-Project) 

Activity  
CO 

(lb/day) 
ROG 

(lb/day) 
NOx 

(lb/day) 
PM10 

(lb/day) 
Study Area motor vehicle traffic (Saturday) –1.9  –0.1  –0.3  –0.5  
Study Area motor vehicle traffic (Sunday/holiday) –0.9  0.0 –0.1  –0.3  
Weekend service (heavy DMUs) per weekend day 3.3 0.6   19.9/5.01 0.3 
Net emissions per Sunday/holiday2 2.4 0.5   19.8/4.91 0.1 
Daily significance threshold 550 220 220 80 
Source: Basis of 11,000 VMT/day removed on Saturday and 5,400 VMT/day removed on Sunday (25% in North Coast). 
1 - The first number indicates the amount of NOx emissions that would be generated by the proposed project if no efforts were taken to control 

emissions. The second number indicates the amount of NOx emissions with use of control technologies such as NOx adsorbers. NOx control 
technologies are included in the 2006 FEIR environmental compliance measures. 

2 - Net weekend daily emissions are presented for Sundays (and holidays) because Sundays represent reasonable worse case weekend con-
ditions (lower ridership than Saturdays). Net emissions on Saturdays would be less (about one-half) than Sundays because more VMT would 
be removed on Saturdays. Numbers are rounded. 

Impact AQ-3: The proposed project with weekend service would continue to result in a decrease of 
greenhouse gases. (Beneficial) 

On weekend days, the additional CO2 emissions from the DMUs would be 6,064 lb/day in the Bay Area 
Air Basin and 2,296 lb/day in the North Coast Air Basin. On Saturdays, Sundays, and holidays, the week-
end service would also lead to a reduction in the amount of motor vehicle use in the study area. The addi-
tional CO2 emissions from the DMUs would be partially, but not fully offset by the amount of CO2 emis-
sions eliminated by less motor vehicle use (about 5,800 lb/day of CO2 reductions in the Bay Area Air Basin 
and 650 lb/day in the North Coast Air Basin on Saturdays and less than these amounts on Sundays/holi-
days). Weekend service and reducing motor vehicle use on weekends would have the net average effect 
(averaging Saturday and Sunday reductions) of adding up to 3,000 pounds of CO2 per weekend day in the 
Bay Area Air Basin and 2,000 pounds per weekend day in the North Coast Air Basin. 

Compared to the 2025 No-Project conditions, the 2006 FEIR showed that the proposed project would lead 
to a net reduction of approximately 92,000 pounds per day of CO2 in the Bay Area Air Basin and 32,000 
pounds per day in the North Coast Air Basin (p. 4-37, 2006 FEIR). When taken together with the CO2 
reductions that would occur on weekdays, the project with weekend service would still result in an overall 
decrease of greenhouse gases when compared to the No-Project conditions. The project’s net decrease in 
CO2 emissions would be 89,000 pounds per day in the Bay Area Basin and 30,000 pounds per day in the 
North Coast Air Basin. Therefore, the addition of weekend service to the proposed project would not change 
the conclusion in the 2006 FEIR that a net reduction in CO2 would occur. 

Impact AQ-6: The addition of weekend service to the proposed project would expose sensitive 
receptors to some additional pollutant concentrations. (Less than significant) 

Weekend service would slightly increase the frequency of impacts related to localized CO identified in 
the SMART 2006 FEIR for weekday service by adding two days of service. However, on these two addi-
tional days, the frequency and duration of impact would be less than described in the 2006 FEIR because 
there would be fewer train pass-bys (total of eight per day) and less delay at intersections due to the absence 
of weekday peak traffic congestion (see Section C.3.1, Transportation). The 2006 FEIR demonstrates that 
with the proposed project, substantial concentrations of localized CO would not occur as a result of proj-
ect traffic and intersection performance affected by the project and near stations. The addition of weekend 
service would result in smaller impacts on traffic volumes and intersection performance, and therefore, would 
not cause the project to violate any CO standards. 
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The 2006 FEIR analyzed health risks associated with diesel PM emissions and determined that the poten-
tial impact was less than significant (see 2006 FEIR p. 4-39, Table 3.5-11). The slightly increased diesel 
PM emissions due to adding weekend service would result in annual average ambient concentrations and 
risks shown in Table C.3-7. With the small incremental annual increase associated with the addition of 
weekend service, project-related concentrations and health risks would still be well below the significance 
threshold of 10 excess cancer cases per one million people for mobile sources (including traveling trains 
and station locations) and the threshold of one excess cancer case per one million people for stationary 
sources (e.g., the Cloverdale Maintenance Facility). Therefore, the impacts would be less than significant. 
 
Table C.3-7.  Project with Weekend Service Diesel PM Concentrations and Cancer Risk 

Location/Modeling Scenario 

Annual Average  
Diesel Particulate  

Matter for 
Proposed  

Project 
(µg/m3) 

Annual Average  
Diesel Particulate 

Matter for 
Project with 

Weekend Service 
(µg/m3) 

Excess 
Cancer Cases 

per Million 
People for 
Proposed 

Project 

Excess 
Cancer Cases 

per Million 
People for 

Project with 
Weekend 
Service 

Significance 
Threshold 

Train Idling at a Station Scenario      
Closest residence to any rail station, 
75 feet from the Windsor Station 

0.0075 0.0085 2.3 2.56 10.0 

Most Idling (trains and shuttle buses), 
Larkspur Station, closest residence 
360 feet from the station 

0.0025 0.0028 0.8 0.85 10.0 

Healdsburg Station, closest 
residence 145 feet 

0.0038 0.0046 1.2 1.38 10.0 

Cloverdale Maintenance Facility      
Revised Modeling Results  
(Using ISCST3) 

0.0014 0.0020 0.4 0.57 1.0 

Train Traveling Scenario      
30 feet from the rail tracks 0.0027 0.0038 0.8 1.15 10.0 
Source: SMART 2006 FEIR, Table 3.5-11, updated to include additional weekend service. 
 

C.3.3  ENERGY 

Setting 
Energy use from motor vehicle activity and gasoline consumption trends in Sonoma and Marin Counties 
are summarized in the certified SMART 2006 Final EIR. Growth trends in vehicle-miles traveled (VMT) 
suggest that fuel consumption in Sonoma and Marin Counties generally follows growth trends in the state, 
approximately 1.7 percent annually for the combined VMT in Sonoma and Marin Counties versus 1.8 per-
cent annually statewide. The trend in gasoline consumption for motor vehicles is shown in the 2006 Final 
EIR Section 3.8.2. 

Impacts and Mitigation Measures 
Weekend service would not involve additional energy during construction. As such, construction-related 
impacts (Impact E-1) would be identical to those described for the SMART project analyzed in the certi-
fied 2006 Final EIR. 
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Impact E-2: Operation of the project with weekend service would require energy use at a level 
similar to that of the original proposed project. (Less than significant, beneficial compared to No-
Project) 

As with the original proposed project, the project with weekend service would result in a net reduction in 
energy use compared to the future No-Project condition, by diverting some automobile users to passenger 
rail service. Weekend service would involve energy consumption for operating the passenger rail system 
on the additional weekend days. The operational energy consumption rate for the proposed DMU would 
be between 75,000 and 95,000 BTU per vehicle-mile, with an additional 10 percent increase in indirect 
energy consumption (7,060 BTU per vehicle-mile) for maintenance of the passenger rail service. The 
original SMART project without weekend service would directly use approximately 29.8 billion BTU per 
year (FEIR Table 3.8-5) and indirectly use 2.8 billion BTU per year for maintenance (FEIR Table 3.8-4) 
or a total of 32.6 billion BTU per year total. Based on the level of service described in Section B.2.1, 
weekend service would add 558.4 train miles per each weekend day and 0.058 million miles per year. 
This equates to an additional energy consumption of up to roughly 6 billion BTU per year that would be 
offset by a similar reduction in energy consumption for reduced miles traveled by passenger vehicles on 
weekend days. The direct and indirect energy consumption of the original SMART project and the project 
with weekend service are shown in Table C.3-8. 
 

Table C.3-8.  Estimates of Direct and Indirect Annual Energy Consumption 

 

2025  
No-Project 

(billion BTU) 

2025  
Proposed Project 

(billion BTU) 

2025 Proposed Project 
with Weekend Service 

(billion BTU) 
Direct Energy Use (Vehicle-Miles Traveled)    
Passenger vehicles  35,130 34,965 34,962 
Transit buses 589.7 598.7 598.7 
Passenger rail  
(Heavy DMU at 75,000 BTU/mile) 

0 29.8 34.1 

Passenger rail  
(Heavy DMU at 95,000 BTU/mile) 

0 37.7 43.2 

Total Direct BTUs (in billions) 35,720 35,594 to 35,601 35,595 to 35,604 
Indirect Energy Use (Maintenance)    
Passenger Vehicles  7,891 7,854 7,853 
Transit Buses 186 189 189 
Passenger Rail  0 2.8 3.2 
Total Indirect BTUs (in billions) 8,077 8,045 8,045 
Total Direct and Indirect BTUs (in billions) 43,797 43,639 to 43,646 43,640 to 43,649 
Source: SMART 2006 FEIR, Tables 3.8-4 and 3.8-5, updated to include additional weekend service. 

Passenger vehicle energy consumption due to vehicle-miles traveled would be decreased by 165 billion 
BTU per year with the original SMART project (FEIR Table 3.8-5). Because the direct and indirect energy 
use of the proposed project with weekend service would result in an increase of up to approximately 46 
billion BTU per year compared to the 165 billion BTU reduction from passenger vehicles, the project with 
weekend service would consume less energy than the No-Project Alternative. Although adding weekend 
service would marginally increase energy consumption when compared to the original proposed project, 
the energy saved by diverting automobile trips to the rail service causes an overall net energy reduction. 
As a result, the project with weekend service would not place a significant demand on the regional energy 
supply or result in a wasteful or unnecessary use of energy. 
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C.3.4  NOISE AND VIBRATION 

Setting 
See Section C.2.9 for a summary of the regulatory and regional setting for noise and vibration. A detailed 
setting is provided in the 2005 DEIR Section 3.7. 

Impacts and Mitigation Measures 
Adding weekend service would not involve additional construction-related noise. As such, construction-
related impacts (Impact N-1) would be identical to those described for the SMART project analyzed in 
the certified SMART 2006 FEIR. Vibration effects, which are less than significant, would be as described 
in the 2005 DEIR. 

The increase in ambient noise caused by the original SMART project was determined to be less than sig-
nificant, except for train horn noise in the vicinity of at-grade crossings. The impact of passenger train 
horn noise could be eliminated at any locations that are designated quiet zones (under Mitigation Measure 
N-5, Quiet Zones). In locations along the rail line away from at-grade crossings, the long-term noise 
impacts for noise exposure were found to be less than significant in the 2006 FEIR. 

Again, with the exception of train horn noise, the long-term impacts from adding weekend service would 
continue to be below applicable threshold levels and would be less than significant as described for the 
SMART project analyzed in the certified 2006 FEIR. 

Impact N-2: Train operations on weekends would cause a permanent increase in ambient noise 
levels in the project vicinity. (Less than significant) 

The predicted daily noise exposure for the weekday service away from at-grade crossings was analyzed in 
the 2006 FEIR and found to be a maximum of 54 dBA Ldn at 50 feet and no more than 49 Ldn at 100 
feet. Given existing day/night sound levels in the project area, the original SMART project was found to 
cause no significant noise impact at any location away from at-grade crossings. 

Daily average noise levels caused by weekend service would be substantially less than those of the 
original project because fewer pass-bys would occur per day at most locations (8 weekend pass-bys 
versus up to 24 weekday pass-bys in some locations).8 The noise from weekend pass-bys would have the 
potential to affect residents and other sensitive land uses, including churches or parks that are in close 
proximity to the tracks. Some of these land uses, such as the religious and recreational facilities, would be 
more heavily used on weekends. However, the significance of the impact on churches or parks would not 
increase above what was shown in the 2006 FEIR for the original SMART project, which determined that 
daytime Leq(h) noise exposure caused by passenger train pass-bys would be less than 60 dBA at 50 feet 
from the tracks. The level of 60dBA is considered normally acceptable for outdoor use in residential areas 
(see 2005 DEIR Section 3.7). Buildings that are made of standard construction materials provide between 
10 and 20 dBA reduction of outdoor noise levels for interior spaces, depending on whether windows are 
open or closed. Because standard construction would ensure that indoor Leq(h) noise exposure from 

                                                      
8 According to the original SMART project schedule for passenger service (Table 2.5-1, 2005 DEIR), between 

Cloverdale and Healdsburg, the number of weekday pass-bys would only be 8 and weekend service would 
similarly cause 8 pass-bys. At locations south of Healdsburg, up to 24 weekday pass-bys would occur, versus 8 
pass-bys on the weekends.  
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passenger train pass-bys would be less than 50 dBA, indoor activities in buildings near the tracks would 
not be disrupted by passenger train pass-bys. 

Additional noise would also occur on weekends from station operations due to the additional days of 
passenger service, but again, daily average noise levels would be substantially less than weekdays 
because of fewer operations at most locations. Based on the daily noise levels associated with weekday 
service identified in the 2006 FEIR, adding weekend service would not cause noise exceeding the FTA 
criteria for a significant impact at any station location. For all locations 50 feet from the tracks and away 
from at-grade crossings, weekend service would cause less than 54 Ldn. Where residences in the vicinity 
of Pacheco Boulevard in San Rafael are within 30 feet of the tracks, weekend service would cause less 
than 59 Ldn, still below the FTA transit noise impact criteria threshold. Therefore, weekend service 
would cause a less than significant noise impact for all locations away from grade crossings. 

Impact N-5: Train horns would cause a substantial increase in ambient noise levels in the project 
vicinity. (Significant unavoidable) 

Train horn noise would occur on weekend days along with the weekdays that were considered in the 2006 
FEIR. Weekend train horn noise would be limited to the daytime/early evening hours of passenger service 
and to eight pass-bys per weekend day, which is substantially less than the number of weekday pass-bys 
at most locations. However, horn noise from each pass-by would have the potential to affect residents and 
other sensitive land uses, including churches or parks, near at-grade crossings. Despite the lower frequency 
of weekend train horn noise compared to weekday service, the impact of the substantial noise increase 
caused by train horns would be significant and unavoidable with weekend service in a manner similar to 
the original SMART project. Mitigation Measure N-5 (implementation of Quiet Zones, 2006 FEIR, p. 4-55) 
to limit the use of train horns would remain applicable and would avoid the impact if implemented. As 
described in the 2006 FEIR environmental compliance measures (p. 4-12), SMART has committed to 
assisting local jurisdictions in implementing Quiet Zones and has included funding in the project expendi-
ture plan for supplementary safety measures required for Quiet Zones. 

C.3.5  PUBLIC SAFETY 

Setting 
Adding weekend service would increase rail passenger miles traveled in the SMART corridor. As with 
weekday service, it is expected to have a corresponding decrease in the number of vehicle-miles traveled in 
Sonoma and Marin Counties on weekends (see Section C.3.1, Transportation). Weekend service would also 
increase the number of passenger trains crossing roadways and bicycle pathways at off-peak times. 

Impacts and Mitigation Measure 
Impact PFS-1 (construction delays) is fully addressed in the 2006 FEIR and does not change with the 
addition of weekend service. Also, any incremental increase in the level of impact identified in Impact 
PFS-3 (increased demand for emergency response services) would be minor and would not change the 
findings in the 2006 FEIR. Impact PFS-2 (Response times for emergency vehicles) and PFS-4 (Hazardous 
condition, with regard to public and school safety) are addressed in this section. As shown below, the sig-
nificance of these impacts with the addition of weekend service to the proposed SMART project is not 
substantially different from the impact levels described in the 2006 FEIR. 
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Impact PFS-2: During weekend passenger rail service, response times may increase for emergency 
vehicles approaching at-grade crossings when a passenger rail train is present. (Less than significant) 

As described in the 2005 DEIR, emergency service providers may experience delays up to 40 seconds at 
at-grade crossings when a passenger rail train is present and the gates are down. The length of each delay 
period would not increase with the addition of weekend service. The addition of weekend service would 
mean these delays would also occur on weekends, albeit less frequently, due to fewer rail trips on the 
weekends. This small increase in overall passenger service would have a minimal effect on emergency 
response activities, and the impact on emergency response times would remain less than significant for the 
proposed project overall. 

Impact PFS-4: The addition of weekend service to the proposed project would increase hazardous 
conditions (e.g., pedestrian/train conflicts), with regard to safety of the public. (Less than significant) 

The 2005 DEIR identified a less than significant impact with respect to creating a hazardous condition for 
the public. Master Response P in the 2006 FEIR provided extensive data regarding rail safety to supple-
ment the DEIR discussion. Recreational pedestrians and cyclists are expected to use the pathways adja-
cent to the SMART rail corridor during off-peak times, especially weekends. Although the addition to the 
proposed project of four roundtrips per day on weekends would slightly increase the statistical probability 
of train-pedestrian and train-cyclist conflicts, the increased safety risk, if any, would be small, given the 
limited number of weekend trains and very low rate of train accidents (see FEIR Master Response P). With 
implementation of the proposed at-grade crossing safety devices, fencing, multilingual signage, and the 
public safety awareness program proposed by SMART (Operation Lifesaver), the risks to pedestrians and 
cyclists would remain less than significant overall. In addition, the stringent state and federal safety regu-
lations that apply to rail operations would continue to ensure that this potential impact remains less than 
significant. (See also the safety measures listed in the 2006 FEIR pp. 4-8 through 4-12, Environmental 
Compliance Measures). 

Weekend service would increase the total rail vehicle-miles traveled on weekends in Marin and Sonoma 
Counties, and would be expected to result in a decrease in the total motor vehicle-miles traveled on week-
ends in the two counties (see Section C.4.1). As travel by commuter rail is safer than by motor vehicle, 
weekend service may slightly decrease the overall accident rate per vehicle-mile traveled in the counties 
on weekends. Weekend service would have no adverse impact on schools. 
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