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improvement alternatives, consistent with the Caltrans TOPD 13-02. The term “project,” as used in this report, will 
refer to potential improvements at the two study intersections. 

1.1 Study Area Roadways 
Roadways that provide primary access to the two study intersections are Route 29, Rutherford Road, the private 
driveway at Inglenook Winery, Oakville Cross Road, and Walnut Lane. Figure 1.1 shows the study intersections and 
the surrounding area. The following brief descriptions present characteristics unique to the major roadways providing 
access to the study intersections.  

1.1.1 Route 29 
Route 29, in the project vicinity, is a two-lane, north-south conventional highway with discontinuous two-way-left-turn 
lanes (TWLTL) between the two study intersections. The highway serves residential, commercial, and agricultural land 
uses within Napa County. North of Rutherford Road, Route 29 and Route 128 are contiguous. The posted speed limit 
along Route 29 within the study area ranges from 50 miles per hour (mph) south of the Route 29/Oakville Cross Road 
intersection to 40 mph north of Rutherford Road.  

1.1.2 Rutherford Road/Route 128 
Rutherford Road, contiguous with Route 128, is a two-lane, east-west highway located in the community of Rutherford 
that serves residential and commercial land uses. It connects to one of two Route 29 study intersections to the west, 
forming the east leg of the study intersection, and becomes Conn Creek Road/continues as Route 128 to the east. 
The posted speed limit on Rutherford Road near the study intersection is 30 mph.  

1.1.3 Oakville Cross Road 
Oakville Cross Road is a two-lane, east-west collector roadway located in the community of Oakville that serves 
commercial and agricultural uses. It connects Route 29 in the west to Silverado Trail in the east. There is no posted 
speed limit on Oakville Cross Road other than a 25-mph zone near the bridge over the Napa River, about 0.5 miles to 
the east of Route 29. There are 30 mph advisory signs along the eastern segment of the roadway.  
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2.3 Agency Guidelines and Policies 

2.3.1 Level of Service 

Napa County 
The County of Napa General Plan contains the following policy pertaining to the LOS standards at intersections: 

The County shall seek to maintain a Level of Service D or better at all signalized intersections, except where 
the level of service already exceeds this standard (i.e., Level of Service E or F) and where increased 
intersection capacity is not feasible without substantial right-of-way. 

Caltrans 
Caltrans' Transportation Analysis Framework (TAF) and Transportation Analysis Under CEQA (TAC) state that 
intersection improvement projects are "not likely to lead to a measurable and substantial increase in VMT and which 
therefore generally should not require an induced travel analysis per OPR’s Technical Advisory." For the purpose of 
this study, the intersections of Route 29/Rutherford Road (Route 128) and Route 29/Oakville Cross Road will be 
analyzed at a threshold of LOS D. Table 2.1 presents the Intersection Level of Service thresholds criteria. 
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Table 2.1: Level of Service Criteria for Intersections 

Level 
of 
Service 

Type 
of 
Flow 

Delay Maneuverability 

Stopped Delay/Vehicle 

Signalized/Roundabout Side-
Street/All-
Way Stop 

A 

S
ta

bl
e 

 
 F

lo
w

 
Very slight delay. Progression 
is very favorable, with most 
vehicles arriving during the 
green phase not stopping at 
all. 

Turning movements 
are easily made, and 
nearly all drivers find 
freedom of operation. 

<10.0 <10.0 

 

B 

S
ta

bl
e 

Fl
ow

 Good progression and/or 
short cycle lengths. More 
vehicles stop than for LOS A, 
causing higher levels of 
average delay. 

Vehicle platoons are 
formed. Many drivers 
begin to feel 
somewhat restricted 
within groups of 
vehicles. 

>10.0     and     <20.0 
>10.0      
and       

<15.0 

 

 

 

C 

S
ta

bl
e 

Fl
ow

 

Higher delays resulting from 
fair progression and/or longer 
cycle lengths. Individual cycle 
failures may begin to appear 
at this level. The number of 
vehicles stopping is 
significant, although many still 
pass through the intersection 
without stopping. 

Back-ups may 
develop behind 
turning vehicles. Most 
drivers feel somewhat 
restricted 

>20.0     and     <35.0 
>15.0      
and       

<25.0 

 

 

 

D 

A
pp

ro
ac

hi
ng

 U
ns

ta
bl

e 
Fl

ow
 The influence of congestion 

becomes more noticeable. 
Longer delays may result from 
some combination of 
unfavorable progression, long 
cycle lengths, or high volume-
to-capacity ratios. Many 
vehicles stop, and the 
proportion of vehicles not 
stopping declines. Individual 
cycle failures are noticeable. 

Maneuverability is 
severely limited during 
short periods due to 
temporary back-ups. 

>35.0     and     <55.0 
>25.0      
and       

<35.0 

 

 

 

E 

U
ns

ta
bl

e 
Fl

ow
 

Generally considered to be 
the limit of acceptable delay. 
Indicative of poor progression, 
long cycle lengths, and high 
volume-to-capacity ratios. 
Individual cycle failures are 
frequent occurrences. 

There are typically 
long queues of 
vehicles waiting 
upstream of the 
intersection. 

>55.0     and     <80.0 
>35.0      
and       

<50.0 

 

 

 

F 

Fo
rc

ed
 F

lo
w

 

Generally considered to be 
unacceptable to most drivers. 
Often occurs with over 
saturation. May also occur at 
high volume-to-capacity 
ratios. There are many 
individual cycle failures. Poor 
progression and long cycle 
lengths may also be major 
contributing factors. 

Jammed conditions. 
Back-ups from other 
locations restrict or 
prevent movement. 
Volumes may vary 
widely, depending 
principally on the 
downstream back-up 
conditions. 

>80.0 >50.0 
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For 2017, the ADT data from the count book in the project vicinity (around PM 22.52 and 24.595) was found to be 
around 26,000 to 28,000, which is higher than the 20,500 ADT based on the actual count data.  

Due to the travel restrictions associated with the COVID-19 pandemic, pre-COVID-19 historic Caltrans traffic data was 
obtained to compare to the existing counts to ensure that existing volumes reflect typical conditions. The existing 2022 
ADT counts were found to be higher than the 2017 pre-COVID-19 counts. As such, after discussion with Caltrans, no 
adjustments were made to the existing 2022 traffic data. Table 3.1 below presents the roadway volumes for Thursday, 
Friday, and the highest weekend ADT. Table 3.2 below presents the same 2022 Roadway Segment ADTs broken 
down into passenger vehicles and Truck Traffic. 

Table 3.1: 2022 Roadway Segment Volume Summary 

Roadway Segment 

Thursday Friday Weekend 

All 
Traffic 

All 
Vehicular 

Traffic  

Bike 
Traffic 

All 
Traffic 

All 
Vehicular 

Traffic  

Bike 
Traffic 

All 
Traffic 

All 
Vehicular 

Traffic  

Bike 
Traffic 

Route 29 

Between 
Rutherford 
Road and 
Oakville 
Cross 
Road 

20,532 20,392 140 21,474 21,336 138 20,195 20,082 113 

 

Table 3.2: 2022 Roadway Segment Truck Percent Summary 

 

3.1.2 Existing (2022) Peak Hour Data 
Figure 3.1 presents the existing lane geometrics and traffic control, Figure 3.2 presents the existing turning movement 
counts for the weekday AM and PM peak hour, and Figure 3.3 presents the existing turning movement counts for the 
weekend peak hour for each of the study intersections.  

  

Cars Trucks Total Truck % Cars Trucks Total Truck % Cars Trucks Total Truck %

Route 29

Between 
Rutherford 
Road and 
Oakville 
Cross 
Road

18,949 2,387 21,336 11.2% 17,811 2,581 20,392 12.7% 18,759 1,323 20,082 6.6%

Segment
Thursday Friday Weekend

Roadway
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3.1.3 Heavy Vehicle Impact 
The peak hour heavy vehicle factors for both study intersections were 7% in the AM peak hour and 4% in the PM peak 
hour. These were obtained from actual counts and for the specific peak hours. The heavy vehicle factor was 
comparable to the Caltrans Truck Traffic: Annual Average Daily Truck Traffic (AADTT) (published in 2019) which 
showed an annual average of 6.21% of truck traffic between Oakville Cross and Rutherford Road. This data is for the 
average day and not for the specific peak hour. As the heavy vehicle percents were collected during the study peak 
hours, they represent the percentage for the peak hours only, not the average representation observed thru the day 
(ADT). This is why the truck percentage is higher than the average in the AM peak hour and lower in the PM peak 
hour. Therefore, the collected heavy vehicle percents were deemed more accurate than using AADT heavy vehicle 
percentages. 

3.2 Traffic Operations 
The existing traffic operations for 2022 was quantified as a baseline for current/existing delay and LOS. Table 3.3 
presents the LOS results and queuing characteristics for the existing condition at the two study intersections. As 
shown, the LOS at both study intersections are below the threshold for acceptable traffic conditions, with excessive 
delay and queuing at the uncontrolled west- and -eastbound left-thru and left-thru-right movements.  

 

3.2.1 Level of Service  
The Route 29/Rutherford Road intersection experienced LOS E in the AM peak hour, and LOS F in both the PM and 
weekend peak hours. The westbound-left-thru movement experienced LOS F and the 95th percentile queue lengths 
were excessive across all peak periods for this movement. Further, the eastbound-left-thru-right movement 
experienced LOS E in the AM peak hour, with excessive 95th percentile queue lengths.  

The Route 29/Oakville Cross Road intersection experienced LOS F across all peak periods, with both the westbound-
left-thru and eastbound-left-thru-right movements both experiencing LOS F and excessive 95th percentile queue 
lengths.  

All LOS calculation reports are provided in Appendix B.  
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4. Design Conditions 

4.1 Traffic Forecasts 
Through coordination with the Metropolitan Transportation Commission (MTC), Napa County, and Caltrans District 4, 
an agreed methodology was used to develop the traffic forecast for Year 2025 (Opening Year) and Year 2035 (20-
Year Forecast Design Year) at the study intersections. This methodology was documented in the technical 
memorandum titled 2025 and 2035 Forecasts, which is provided in Appendix F.  

The traffic volumes forecasted for the Opening Year (2025) weekday and weekend peak hour are shown in Figure 4.1 
and Figure 4.2, respectively. The traffic volumes for Design Year (2035) weekday and weekend peak hour are shown 
in Figure 4.3 and Figure 4.4, respectively.  
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5. No Build Conditions 
The No Build alternative is the analysis scenario in which no intersection improvements are made before the project 
opening year, Year 2025, and the design year, Year 2035. All LOS calculation reports are provided in Appendix B.  

5.1 Year 2025 No Build Conditions 
Table 5.1 presents the LOS results and queuing characteristics for the Opening Year (2025). As shown, the LOS is 
below the threshold for acceptable conditions, with both study intersections experiencing LOS F and excessive delays 
across all three peak periods. As was the case with existing traffic operations at these locations, the uncontrolled WB 
left-thru and EB left-thru-right movements are causing LOS F conditions and excessive delay, with delay and queuing 
worse at Year 2025 than at the existing condition.  

Table 5.1: Year 2025 No Build Intersection Level of Service and Queuing Characteristics 

  

5.2 Year 2035 No Build Conditions 
Table 5.2 presents the LOS results and queuing characteristics at the study intersections for the 2035 Design Year. 
Both intersections experience LOS F conditions and excessive delay, again with the uncontrolled west- and eastbound 
movements causing these issues.  

Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage

Route 29 & Rutherford Road D 51.0 F - - 283.2 F - - OVR F - -
NB Left D 8.7 A 15 100 10.4 B 19 100 9.7 A 21 100
NB Thru/Right D 0.0 A 8 - 0.0 A 29 - 0.0 A 25 -
WB Left/Thru D 94.4 F 66 - OVR F 361 - OVR F 571 -
WB Right D 15.5 C 64 25 12.5 B 70 25 15.0 B 68 25
SB Left D 10.8 B 34 80 9.7 A 34 80 10.8 B 31 80
SB Thru/Right D 0.0 A 34 - 0.0 A 85 - 0.0 A 84 -
EB Left/Thru/Right D 51.0 F 40 - 80.4 F 96 - 63.2 F 73 -
Route 29 & Oakville Cross Road D 86.0 F - - OVR F - - 154.1 F - -
NB Left D 8.6 A 12 100 10.9 B 13 100 10.0 A 12 100
NB Thru D 0.0 A 52 - 0.0 A 48 - 0.0 A 63 -
NB Right D 0.0 A 40 25 0.0 A 31 25 0.0 A 33 25
WB Left/Thru D 114.2 F 71 - OVR F 1430 - 296.2 F 220 -
WB Right D 12.6 B 54 50 10.6 B 87 50 12.0 B 91 50
SB Left D 11.8 B 40 100 9.3 A 34 100 10.6 B 32 100
SB Thru/Right D 0.0 A 3 - 0.0 A 19 - 0.0 A 14 -
EB Left/Thru/Right D 86.0 F 50 - 77.5 F 67 - 87.5 F 54 -

Notes:

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour

4. Bold = Unacceptable Conditions
5. OVR = Delay over 300 seconds

Weekend Peak Hour

1. TWSC = Two Way Stop Contro l
2. LOS = Delay based on worst minor street approach for TWSC intersections, average o f all approaches for Signal
3. Warrant = Based on California M UTCD Warrant 3

TWSC

TWSC

2

1
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Table 5.2: 2035 No Build Intersection Level of Service and Queuing Characteristics 

  

  

Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage

Route 29 & Rutherford Road D 74.9 F - - OVR F - - OVR F - -
NB Left D 9.0 A 16 100 10.9 B 17 100 10.1 B 24 100
NB Thru/Right D 0.0 A 17 - 0.0 A 29 - 0.0 A 27 -
WB Left/Thru D 180.8 F 76 - OVR F 599 - OVR F 595 -
WB Right D 17.3 C 63 25 13.3 B 71 25 16.6 C 72 25
SB Left D 11.6 B 34 80 10.1 B 40 80 11.5 B 39 80
SB Thru/Right D 0.0 A 34 - 0.0 A 90 - 0.0 A 86 -
EB Left/Thru/Right D 74.9 F 41 - 135.4 F 92 - 102.5 F 52 -
Route 29 & Oakville Cross Road D 143.1 F - - OVR F - - OVR F - -
NB Left D 8.8 A 15 100 11.6 B 16 100 10.5 B 8 100
NB Thru D 0.0 A 53 - 0.0 A 58 - 0.0 A 68 -
NB Right D 0.0 A 38 25 0.0 A 35 25 0.0 A 30 25
WB Left/Thru D 189.1 F 195 - OVR F 1346 - OVR F 267 -
WB Right D 13.4 B 64 50 11.0 B 91 50 12.8 B 90 50
SB Left D 12.7 B 40 100 9.7 A 34 100 11.2 B 29 100
SB Thru/Right D 0.0 A 5 - 0.0 A 24 - 0.0 A 20 -
EB Left/Thru/Right D 143.1 F 55 - 118.0 F 60 - 112.3 F 52 -

Notes:

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour

4. B o ld  = Unacceptable Conditions

5. OVR = Delay over 300 seconds

Weekend Peak Hour

1. TWSC = Two Way Stop Contro l
2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for Signal
3. Warrant = Based on California M UTCD Warrant 3

TWSC2

TWSC1
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6. Build Conditions 
In order to reduce traffic congestion and enhance safety two build alternatives have been developed for each of the 
two study intersections. The two build alternatives considered at each location are described below. 

6.1 Alternative 1 – Roundabout 

6.1.1 Route 29/Rutherford Road – Roundabout 
Alternative 1 at the Route 29/Rutherford Road intersection is a single lane 125’ inscribed circle diameter (ICD) 
Compact Roundabout, which is presented in Appendix H. This alternative would include single lane approaches on all 
legs. 

The compact roundabout would allow for lowered speeds through the intersection, safer turning movements for all 
vehicle approaches, and U-turn movement for all vehicles, including trucks, while being significantly less expensive 
and reducing right of way impacts when compared to a modern full-size roundabout.  

Impacts associated with the roundabout include new right of way acquisition, removal of parking at the southeast 
corner of the intersection, impacts to Rutherford Grill property at the northeast corner, mainline channelization, and 
minimal impacts to railroad tracks.   

6.1.2 Route 29/Oakville Cross Road – Roundabout 
Alternative 1 at the Route 29/Oakville Cross Road intersection is a single lane 120’ ICD Compact Roundabout, which 
is presented in Appendix H. This alternative would include single lane approaches on all legs. 

The roundabout would allow for lowered speeds through the intersection, safer turning movements for all vehicle 
approaches, and U-turn movement for all vehicles, including trucks. Impacts associated with the roundabout include 
new right of way acquisition, removal of parking at the southeast corner of the intersection, removal of the vineyard at 
the northeast corner of the intersection, mainline channelization, and minimal impacts to railroad tracks, namely 
reconstruction of the grade crossing with no impact to the Napa Valley Wine Train tracks.  
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6.2 Alternative 1 Operations 
The roundabout operational analysis for Year 2025 and 2035 for both intersections is discussed in the following 
sections.  

6.2.1 Year 2025 Roundabout Operational Analysis 
This traffic analysis evaluates the Year 2025 Opening Conditions with the Roundabout Build Alternative at both study 
intersections. Table 6.1 presents the weekday AM and PM and weekend peak hour LOS, delay, and queuing 
characteristics for the Year 2025. Both intersections operate at an acceptable LOS. 

Table 6.1: Alternative 1 – Roundabout – Year 2025 LOS and Queuing Characteristics 

  

6.2.2 Year 2035 Roundabout Operational Analysis 
This traffic analysis evaluates the Year 2035 Design Year Conditions with the Roundabout Build Alternative at both 
study intersections. Table 6.2 presents the weekday AM and PM and weekend peak hour LOS, delay, and queuing 
characteristics for the Year 2035. Both intersections operate at an acceptable LOS. 

Table 6.2: Alternative 1 – Roundabout – Year 2035 LOS and Queuing Characteristics 

  

Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage

Route 29 & Rutherford Road D 5.3 A - - 6.0 A - - 5.8 A - -
NB Left/Thru/Right D 4.9 A 338.2 - 4.8 A 164.0 - 4.9 A 296.8 -
WB Left/Thru/Right D 15.3 B 35.6 - 11.6 B 29.5 - 15.2 B 45.1 -
SB Left/Thru/Right D 4.6 A 111.9 - 5.8 A 425.5 - 5.3 A 247.9 -
EB Left/Thru/Right D 9.9 A 3.0 - 18.5 B 18.2 - 12.8 B 8.8 -
Route 29 & Oakville Cross Road D 6.3 A - - 6.2 A - - 5.0 A - -
NB Left/Thru/Right D 6.2 A 699.0 - 4.4 A 144.1 - 4.4 A 263.7 -
WB Left/Thru/Right D 23.2 C 47.0 - 12.4 B 27.0 - 14.9 B 26.5 -
SB Left/Thru/Right D 4.6 A 101.5 - 6.3 A 589.1 - 4.6 A 267.1 -
EB Left/Thru/Right D 11.2 B 4.8 - 23.2 C 25.8 - 13.9 B 5.0 -

Notes:
1. TWSC = Two Way Stop Contro l
2. LOS = Delay based on worst minor street approach for TWSC intersections, average o f all approaches for Signal
3. Warrant = Based on California M UTCD Warrant 3

4. B o ld  = Unacceptable Conditions

5. OVR = Delay over 300 seconds

Weekend Peak Hour

1 RNDBT

2 RNDBT

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour

Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage

Route 29 & Rutherford Road D 5.4 A - - 6.0 A - - 5.8 A - -
NB Left/Thru/Right D 4.8 A 326.1 - 4.7 A 168.4 - 4.8 A 287.1 -
WB Left/Thru/Right D 17.6 B 47.5 - 12.1 B 36.5 - 16.7 B 58.1 -
SB Left/Thru/Right D 4.6 A 116.1 - 5.7 A 440.5 - 5.2 A 255.4 -
EB Left/Thru/Right D 10.2 B 3.1 - 22.9 C 27.0 - 14.5 B 10.3 -
Route 29 & Oakville Cross Road D 6.0 A - - 6.3 A - - 5.0 A - -
NB Left/Thru/Right D 5.7 A 636.2 - 4.3 A 144.3 - 4.3 A 247.5 -
WB Left/Thru/Right D 26.0 C 58.8 - 13.6 B 33.1 - 16.9 B 33.0 -
SB Left/Thru/Right D 4.6 A 101.5 - 3.2 A 605.0 - 4.5 A 259.2 -
EB Left/Thru/Right D 11.4 B 4.9 - 30.1 C 40.8 - 15.2 B 7.6 -

Notes:
1. TWSC = Two Way Stop Contro l
2. LOS = Delay based on worst minor street approach for TWSC intersections, average o f all approaches for Signal
3. Warrant = Based on California M UTCD Warrant 3

4. B o ld  = Unacceptable Conditions

5. OVR = Delay over 300 seconds

Weekend Peak Hour

1 RNDBT

2 RNDBT

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour
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6.4 Alternative 2 Operations 
The signal build operational analysis for Year 2025 and Year 2035 for both intersections is discussed in the following 
sections.  

6.4.1 Year 2025 Signal Build Conditions Operational Analysis 
This traffic analysis evaluates the Year 2025 Opening Conditions with the Signal Build Alternative at both study 
intersections. Table 6.3 presents the weekday AM and PM and weekend peak hour LOS, delay and queuing 
characteristics for the Year 2025. Both intersections operate at an acceptable LOS, however, several lanes operate 
below the LOS threshold. 

Table 6.3: Alternative 2 – Signal – Year 2025 LOS and Queuing Characteristics 

   

6.4.2 Year 2035 Signal Build Conditions Operational Analysis 
This traffic analysis evaluates the Year 2035 Design Year Conditions with the Signal Build Alternative at both study 
intersections. Table 6.4 presents the weekday AM and PM and weekend peak hour LOS, delay, and queuing 
characteristics for the Year 2035. Both intersections operate at an acceptable LOS, however, several lanes operate 
below the LOS threshold. 

Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage Delay LOS

95th 
Percentile 
Queue (ft)

Available 
Storage

Route 29 & Rutherford Road D 25.9 C - - 26.2 C - - 28.3 C - -
NB Left D 51.2 D 53 100 52.0 D 39 100 57.0 E 55 100
NB Thru/Right D 57.1 E 671 - 21.6 C 517 - 34.2 C 854 -
WB Left/Thru D 48.9 D 66 - 42.1 D 116 - 51.1 D 112 -
WB Right D 51.2 D 86 25 41.9 D 85 25 50.0 D 88 25
SB Left D 52.5 D 78 80 43.8 D 111 80 52.0 D 99 80
SB Thru/Right D 9.8 A 230 - 25.7 C 620 - 15.4 B 393 -
EB Left/Thru/Right D 55.8 E 45 - 45.7 D 58 - 54.1 D 51 -
Route 29 & Oakville Cross Road D 23.1 C - - 28.1 C - - 21.9 C - -
NB Left D 51.3 D 52 100 59.4 E 22 100 50.7 D 26 100
NB Thru D 28.5 C 1905 - 15.8 B 376 - 25.0 C 521 -
NB Right D 6.1 A 56 25 9.7 A 47 25 8.7 A 51 25
WB Left/Thru D 53.1 D 78 - 51.0 D 116 - 40.5 D 73 -
WB Right D 53.1 D 57 50 48.8 D 77 50 40.8 D 66 50
SB Left D 46.6 D 79 100 52.0 D 93 100 44.3 D 74 100
SB Thru/Right D 6.4 A 203 - 32.1 C 652 - 16.4 B 331 -
EB Left/Thru/Right D 62.7 E 59 - 53.0 D 63 - 46.8 D 46 -

Notes:

2. LOS = Delay based on worst minor street approach for TWSC intersections, average of all approaches for Signal
3. Warrant = Based on California M UTCD Warrant 3

4. B o ld  = Unacceptable Conditions

5. OVR = Delay over 300 seconds

Weekend Peak Hour

Signal

Signal2

1

1. TWSC = Two Way Stop Control

# Intersection
Control 
Type1,2

Target
 LOS

AM Peak Hour PM Peak Hour
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8. Intersection Control Evaluation – Life Cycle 
Benefit/Cost Analysis 

The following sections present a brief summary of the parameters used to assess and monetize the life cycle benefits 
and costs for each of the proposed Build alternatives. 

8.1 Methodology 

8.1.1 Safety Benefit 
Safety costs associated with collisions anticipated for each proposed intersection improvement were quantified using 
the Caltrans Intersection Control Evaluation Collision Cost Analysis spreadsheet.  

To compute the existing collision rate, existing collision data over a three-year period was utilized. The intersection 
ADT was converted to a Million Vehicle (MV) per year. The number of collisions were then divided by the total number 
of vehicles to obtain a collision rate (collision/MV). This determines the base cost of collisions for existing conditions. 

Due to the high number of collisions in the project area, the monetized safety benefit is relatively high and gives both 
alternatives rather large cost benefit ratios. 

The benefits of converting to a roundabout would reduce the number of conflict points for vehicles. Additionally, 
roundabouts reduce the entry speed of vehicles, reducing the severity of any collisions that do occur. Signal 
improvements will reduce congestion and provide dedicated phasing for turns off of side streets, which would in turn 
reduce potential collisions. 

8.1.2 Vehicular Delay Reduction Benefit 
To calculate the delay reduction benefit, the value of travel time was quantified for each proposed build alternative. 
Costs associated with vehicular delay were computed using the delay for the AM and PM peak hour periods of all the 
alternatives. In assessing the delay costs, the weighted average for costing the value of time for automobiles and 
trucks was used.  

An average delay cost of $19.54/person/hour was used—a value escalated from the original value in the published 
data by Caltrans for Vehicle Operation Costs Parameters for 2016 (https://dot.ca.gov/programs/transportation-
planning/economics-datamanagement /transportation-economics/vehicle-operation-cost-parameters). The rate 
was grown by 12% from the 2016 values, based on 2% per year, and was weighted based on heavy vehicle 
percentages. The delay reduction benefit, therefore, includes the reduction in delay in dollar amounts compared to No 
Build conditions.  

8.1.3 Fuel Benefit 
To calculate the fuel cost for the alternatives, the vehicle operating costs were quantified. The fuel costs (vehicle 
operating costs) were computed using the delay for the AM and PM peak hour periods of all alternatives. An average 
fuel price for regular unleaded automobile fuel of $4.09 was used based on the last year’s average price at the pump. 

8.1.4 Environmental Benefit 
To calculate the environmental cost, the greenhouse gas emissions costs were quantified for the project. The health 
cost of Carbon Monoxide (CO) in a rural/suburban California town is $84/ton. The health cost of Nitrogen Oxide is 
$15,568/ton. The methodology for using the environmental costs comes from the ICE guidelines.  
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8.1.5 Construction Cost 
Based on the concept-level preliminary project costs estimates, the total estimated project construction costs 
(including design, environmental, right of way, construction, and construction management costs) for each alternative 
are presented in the Life Cycle Cost Analysis tables presented in the following section. 

8.1.6 Other Costs 
Operation and maintenance costs are other important components of the cost associated with each alternative. The 
operation and maintenance costs for a traffic signal include providing power service to the signal and street lighting 
($750/year), signal retiming ($1,000/year), and signal maintenance for power outages/new detector loops/etc. 
($1,500/year). 

The roundabout alternatives would have lower operation and maintenance costs limited to power service for street 
lighting ($750/year). These values are typical industry averages. 

8.2 Life Cycle Benefit/Cost Summary 
In evaluating the life-cycle costs of the project, a 15-year service life was used in comparing the No Build and Build 
Alternatives (Roundabout and Signal). In following Caltrans methodology and transportation economics, Caltrans 
Vehicle Operations Cost Parameters (2016 Current Dollar Value), the vehicle operations costs, collision costs, and 
emission cost parameters (CA rural area) were used. The life cycle costs for each of the study intersections are 
reported below.  

8.2.1 Route 29 and Rutherford Road 
As presented in Table 8.1, the No Build Alternative is expected to have life-cycle costs of $46,899,000 and the higher 
cost is mainly attributed to the collision costs. Table 8.2 presents the cost/benefit ratio for each alternative. 

Table 8.1: Route 29 & Rutherford Road Life Cycle Costs 

  

Life Cycle Costs (15 year design) Roundabout Alternative Traffic Signal Alternative No Build 
Alternative

Collision and Mobility Costs

Collision Costs of predicted crashes $1,257,000 $17,037,000 $42,786,000
Delay Costs $410,000 $2,220,000 $1,920,000

Fuel and GHG Costs $1,503,000 $1,503,000 $2,176,000
Project Costs Including Design, 
Construction and Maintenance
Operations and Maintenance Costs $26,000 $45,000 $17,000

Construction Costs $4,758,000 $1,193,000 $0

Total Life Cycle Costs $7,954,000 $21,998,000 $46,899,000
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Table 8.2: Route 29 & Rutherford Road Life Cycle Cost/Benefit Ratio 

  

8.2.2 Route 29 and Oakville Cross Road 
As presented in Table 8.3, the No Build Alternative is expected to have life-cycle costs of $54,934,000 with the higher 
cost mainly attributed to the collision costs. Table 8.4 presents the cost/benefit ratio for each alternative. 

Table 8.3: Route 29 & Oakville Cross Road Life Cycle Costs - No Build Alternative 

 

 

Table 8.4: Route 29 & Oakville Cross Road Life Cycle Cost/Benefit Ratio 

 

  

No Build VS Roundabout No Build VS Signal
Safety Benefit 41,529,000$                               25,749,000$                               

Delay Reduction  Benefit 1,510,000$                                 (300,000)$                                   
Fuel and GHG Benefit 673,000$                                    673,000$                                    

Total Benefits 43,712,000$                               26,122,000$                               
Added Operations & Maintenance Costs 9,000$                                        28,000$                                      

Construction Costs 4,758,000$                                 1,193,000$                                 
Total Costs 4,767,000$                                 1,221,000$                                 

Life Cycle Benefit/Cost Ratio 9.2 21.4

Life Cycle Benefit/Cost Ratio

Life Cycle Costs (15 year design) Roundabout Alternative Traffic Signal Alternative No Build 
Alternative

Collision and Mobility Costs

Collision Costs of predicted crashes $1,496,000 $20,276,000 $50,919,000
Delay Costs $520,000 $2,350,000 $1,660,000

Fuel and GHG Costs $1,492,000 $1,451,000 $2,338,000
Project Costs Including Design, 
Construction and Maintenance
Operations and Maintenance Costs $26,000 $45,000 $17,000

Construction Costs $4,281,000 $1,193,000 $0

Total Life Cycle Costs $7,815,000 $25,315,000 $54,934,000

No Build VS Roundabout No Build VS Signal
Safety Benefit 49,423,000$                               30,643,000$                               

Delay Reduction  Benefit 1,140,000$                                 (690,000)$                                   
Fuel and GHG Benefit 846,000$                                    887,000$                                    

Total Benefits 51,409,000$                               30,840,000$                               
Added Operations & Maintenance Costs 9,000$                                        28,000$                                      

Construction Costs 4,281,000$                                 1,193,000$                                 
Total Costs 4,290,000$                                 1,221,000$                                 

Life Cycle Benefit/Cost Ratio 12.0 25.3

Life Cycle Benefit/Cost Ratio
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9. Design Exhibits 
The design concepts for both alternatives were provided to the Caltrans Design group for review and comment. The 
project team is actively working on obtaining concurrence of the concepts as part of the PSR-PR approval.  

10. Conclusions 

10.1 Project Alternatives 

10.1.1 Rutherford Road Intersection 
Due to right of way constraints, construction of a roundabout at the subject intersection is not viable. 

At the Rutherford Road intersection, a traffic signal alternative along with active transportation improvements 
(including bicyclist and pedestrian facilities that make it safer for pedestrian and bicyclist movements at the 
intersection) and traffic calming measures along the mainline are a viable option. Limits of improvements on Route 29 
would extend approximately 0.5 miles north and south from the center of the Rutherford Road intersection, and 
approximately 500 feet east along Rutherford Road.  

Due to the proximity to the Napa Valley Wine Train tracks, railroad crossing improvements will be needed, but there 
will be no impacts to the Napa Valley Wine Train tracks. 

10.1.2 Oakville Cross Road Intersection 
At the Oakville Cross Road intersection, both a signal and a roundabout are viable options. Although both alternatives 
result in increased queues along the mainline, they offer significant safety benefits and improve operations for side 
street approaches. However, the roundabout alternative results in shorter delays and queue lengths than the signal 
alternative in all scenarios. Additionally, the roundabout provides a location where vehicles, including rucks, could 
safely make U-turns. 

Due to the proximity to the Napa Valley Wine Train tracks, railroad crossing improvements will be needed, but there 
will be no impacts to the Napa Valley Wine Train tracks. 
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Appendix A – Traffic Counts 
  



 SR 29  SR 29 RUTHERFORD RD  RUTHERFORD RD 

(303) 216-2439
www.alltrafficdata.net

Location:1   SR 29 &  RUTHERFORD RD  AM
Thursday, May 5, 2022Date:

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles Pedestrians/Bicycles in CrosswalkHeavy Vehicles
Study Peak Hour (for all study intersections)

Study Peak Hour:08:00 AM - 09:00 AM
Peak 15-Minutes in Study Peak Hour:08:15 AM - 08:30 AM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles in Crosswalk

559 927

68

99

947541

2

9

0.95
N

S

EW

0.95

0.74

0.95

0.25

(2,542)(1,279)

(168)

(286)

(34)

(2)

(2,658)(1,245)
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 RUTHERFORD RD 

 RUTHERFORD RD 

 SR 29

 SR 29

0

0

0

0

N

S

EW

0
0

00

0 0
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0

1 00

4

0

1
0

0

1

37 59

5

6

6137

1

2 N

S

EW

0

0

3
6

1 5
4

60

Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

6:00 AM 1,1810 0 0 0 6 0 0 0 174 0 0 78 2910 6 27 0
6:15 AM 1,2000 0 0 0 6 0 0 0 160 0 5 66 2630 6 20 0
6:30 AM 1,2480 0 0 0 4 0 1 1 208 0 4 83 3300 8 20 1
6:45 AM 1,2880 0 0 0 0 1 0 5 174 0 6 74 2970 9 25 3
7:00 AM 1,3500 0 0 0 5 0 0 2 197 0 5 85 3100 5 10 1
7:15 AM 1,3900 0 0 0 6 0 0 3 194 0 9 70 3110 13 13 3
7:30 AM 1,4920 0 0 0 6 0 0 1 215 0 8 116 3700 8 16 0
7:45 AM 1,5250 0 0 0 2 0 0 0 229 0 3 96 3590 9 16 4
8:00 AM 1,5760 0 0 0 5 0 0 2 195 0 3 124 3500 12 8 1
8:15 AM 0 0 0 0 5 0 0 2 225 0 11 132 4130 18 19 1
8:30 AM 0 0 0 0 3 0 0 0 233 0 11 136 4030 7 13 0
8:45 AM 0 1 0 0 8 0 0 1 226 0 11 127 4101 10 23 2

Count Total0 1 0 0 56 1 1 17 2,430 0 76 1,187 4,1071 111 210 16

Peak Hour0 1 0 0 21 0 0 5 879 0 36 519 1,5761 47 63 4

HV% PHF
0.25
0.74
0.95
0.95

50.0%
7.4%
6.4%
6.6%
6.6% 0.95

EB
WB
NB
SB
All

Heavy VehiclesInterval
Start TimeEB NB TotalWB SB
6:00 AM 0 10 0 1 11
6:15 AM 0 11 0 3 14
6:30 AM 0 10 0 4 14
6:45 AM 0 12 1 4 17
7:00 AM 0 9 1 8 18
7:15 AM 0 10 3 6 19
7:30 AM 0 6 2 13 21
7:45 AM 0 5 3 13 21
8:00 AM 0 13 2 13 28

Bicycles on RoadwayInterval
Start TimeEB NB TotalWB SB
6:00 AM 0 0 0 0 0
6:15 AM 0 0 0 0 0
6:30 AM 0 0 0 0 0
6:45 AM 0 0 0 0 0
7:00 AM 0 0 0 0 0
7:15 AM 0 0 0 0 0
7:30 AM 0 0 0 0 0
7:45 AM 0 0 0 0 0
8:00 AM 0 0 0 0 0

Pedestrians/Bicycles on CrosswalkInterval
Start TimeEB NB TotalWB SB
6:00 AM 0 0 0 0 0
6:15 AM 0 0 0 0 0
6:30 AM 0 0 0 0 0
6:45 AM 0 0 0 0 0
7:00 AM 0 0 0 0 0
7:15 AM 0 0 0 0 0
7:30 AM 0 0 0 0 0
7:45 AM 0 0 0 0 0
8:00 AM 0 0 0 0 0



8:15 AM 0 14 0 10 24
8:30 AM 0 16 0 6 22
8:45 AM 1 18 3 8 30
Count Total1 134 15 89 239

Peak Hour1 61 5 37 104

8:15 AM 0 0 0 0 0
8:30 AM 0 0 0 0 0
8:45 AM 0 1 0 0 1
Count Total0 1 0 0 1

Peak Hour0 1 0 0 1

8:15 AM 0 0 0 0 0
8:30 AM 0 0 0 0 0
8:45 AM 0 0 0 0 0
Count Total0 0 0 0 0

Peak Hour0 0 0 0 0



 SR 29  SR 29 OAKVILLE CROSS RD  OAKVILLE CROSS RD 

(303) 216-2439
www.alltrafficdata.net

Location:2   SR 29 &  OAKVILLE CROSS RD  AM
Thursday, May 5, 2022Date:

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles Pedestrians/Bicycles in CrosswalkHeavy Vehicles
Study Peak Hour (for all study intersections)

Study Peak Hour:08:00 AM - 09:00 AM
Peak 15-Minutes in Study Peak Hour:08:15 AM - 08:30 AM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles in Crosswalk

510 1,045

41

92

1,076491

11

10

0.92
N

S

EW

0.90

0.73

0.90

0.69

(2,858)(1,191)

(101)

(267)

(60)

(15)

(3,008)(1,130)
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4
4
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1
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Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

6:00 AM 1,3050 1 0 0 0 0 0 7 210 0 4 67 3320 1 40 2
6:15 AM 1,2700 0 0 0 1 0 0 0 205 0 3 68 2980 6 12 3
6:30 AM 1,2930 0 0 0 2 2 0 6 247 0 7 77 3630 5 15 2
6:45 AM 1,2850 0 0 0 2 0 0 3 218 0 3 55 3120 6 16 9
7:00 AM 1,3720 0 0 0 5 4 0 1 183 0 3 82 2970 4 12 3
7:15 AM 1,4260 1 0 0 2 0 0 2 218 0 6 78 3211 3 8 2
7:30 AM 1,5500 0 0 0 2 0 0 0 227 0 4 101 3551 6 13 1
7:45 AM 1,6290 0 0 0 3 0 0 2 266 0 8 92 3990 6 21 1
8:00 AM 1,6380 4 0 0 4 1 0 2 209 0 7 103 3510 9 12 0
8:15 AM 0 1 0 0 3 1 0 1 280 0 15 121 4451 4 17 1
8:30 AM 0 2 0 0 6 0 0 1 265 0 8 132 4340 3 15 2
8:45 AM 0 2 0 0 5 0 0 1 261 0 6 115 4081 5 12 0

Count Total0 11 0 0 35 8 0 26 2,789 0 74 1,091 4,3154 58 193 26

Peak Hour0 9 0 0 18 2 0 5 1,015 0 36 471 1,6382 21 56 3

HV% PHF
0.69
0.73
0.90
0.90

27.3%
17.1%
6.9%
9.6%
8.1% 0.92

EB
WB
NB
SB
All

Heavy VehiclesInterval
Start TimeEB NB TotalWB SB
6:00 AM 0 8 0 1 9
6:15 AM 0 12 0 5 17
6:30 AM 0 11 2 7 20
6:45 AM 0 16 0 5 21
7:00 AM 0 13 2 6 21
7:15 AM 1 12 1 8 22
7:30 AM 0 12 0 14 26
7:45 AM 0 6 0 15 21
8:00 AM 1 18 3 15 37

Bicycles on RoadwayInterval
Start TimeEB NB TotalWB SB
6:00 AM 0 0 0 0 0
6:15 AM 0 1 0 0 1
6:30 AM 0 1 0 0 1
6:45 AM 0 0 0 0 0
7:00 AM 0 0 0 0 0
7:15 AM 0 0 0 0 0
7:30 AM 0 0 0 0 0
7:45 AM 0 0 0 0 0
8:00 AM 0 0 0 0 0

Pedestrians/Bicycles on CrosswalkInterval
Start TimeEB NB TotalWB SB
6:00 AM 0 0 1 0 1
6:15 AM 0 0 0 1 1
6:30 AM 0 0 0 0 0
6:45 AM 0 0 0 0 0
7:00 AM 0 0 4 0 4
7:15 AM 0 0 0 0 0
7:30 AM 0 0 0 0 0
7:45 AM 0 0 0 0 0
8:00 AM 0 0 1 0 1



8:15 AM 2 18 0 17 37
8:30 AM 0 22 2 9 33
8:45 AM 0 16 2 8 26
Count Total4 164 12 110 290

Peak Hour3 74 7 49 133

8:15 AM 0 0 0 0 0
8:30 AM 0 1 0 0 1
8:45 AM 0 0 0 0 0
Count Total0 3 0 0 3

Peak Hour0 1 0 0 1

8:15 AM 0 0 1 0 1
8:30 AM 0 0 0 0 0
8:45 AM 0 0 1 0 1
Count Total0 0 8 1 9

Peak Hour0 0 3 0 3



 SR 29  SR 29 RUTHERFORD RD  RUTHERFORD RD 

(303) 216-2439
www.alltrafficdata.net

Location:1   SR 29 &  RUTHERFORD RD  PM
Thursday, May 5, 2022Date:

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles Pedestrians/Bicycles in CrosswalkHeavy Vehicles
Study Peak Hour (for all study intersections)

Study Peak Hour:03:30 PM - 04:30 PM
Peak 15-Minutes in Study Peak Hour:03:30 PM - 03:45 PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles in Crosswalk

995 661

104

145

687993

18

5

0.90
N

S

EW

0.89

0.84

0.92

0.64

(2,268)(3,366)

(344)

(398)

(19)

(37)

(2,317)(3,379)
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0
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Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

3:00 PM 1,8050 0 1 0 12 1 0 0 144 0 9 222 4191 8 21 0
3:15 PM 1,8140 1 0 0 12 0 0 0 161 0 24 202 4294 8 17 0
3:30 PM 1,8040 3 0 0 21 0 0 1 165 0 16 263 5034 10 20 0
3:45 PM 1,7280 0 1 0 11 0 0 1 143 0 13 246 4542 13 23 1
4:00 PM 1,6700 0 1 1 12 0 0 0 153 0 20 204 4284 15 16 2
4:15 PM 1,6590 2 0 0 12 0 0 0 148 0 17 213 4191 9 17 0
4:30 PM 1,6270 0 0 0 17 0 0 0 148 0 20 218 4272 12 10 0
4:45 PM 1,5840 0 0 0 6 0 0 1 126 0 14 230 3960 14 5 0
5:00 PM 1,5330 0 0 0 18 0 0 1 135 0 19 227 4171 9 7 0
5:15 PM 1,4190 0 0 0 18 0 0 3 122 0 14 214 3871 8 7 0
5:30 PM 1,2880 0 0 0 14 0 0 2 138 0 12 197 3840 14 7 0
5:45 PM 1,1650 0 0 0 10 0 0 1 127 0 9 175 3450 8 13 2
6:00 PM 1,0560 0 1 0 10 0 0 1 100 0 9 173 3030 2 7 0
6:15 PM 0 0 0 0 12 0 0 0 104 0 1 125 2562 6 5 1
6:30 PM 0 0 2 0 8 0 0 1 106 0 3 127 2611 6 7 0
6:45 PM 0 0 0 0 4 0 0 0 97 0 3 121 2362 3 6 0

Count Total0 6 6 1 197 1 0 12 2,117 0 203 3,157 6,06425 145 188 6

Peak Hour0 5 2 1 56 0 0 2 609 0 66 926 1,80411 47 76 3

HV% PHF
0.64
0.84
0.92
0.89

0.0%
1.9%
2.9%
3.4%
3.1% 0.90

EB
WB
NB
SB
All

Heavy VehiclesInterval
Start TimeEB NB TotalWB SB
3:00 PM 0 6 1 4 11
3:15 PM 0 6 0 8 14
3:30 PM 0 3 1 7 11
3:45 PM 0 3 0 9 12
4:00 PM 0 7 1 10 18

Bicycles on RoadwayInterval
Start TimeEB NB TotalWB SB
3:00 PM 0 1 0 0 1
3:15 PM 0 0 0 0 0
3:30 PM 0 0 0 0 0
3:45 PM 0 1 0 0 1
4:00 PM 0 0 0 0 0

Pedestrians/Bicycles on CrosswalkInterval
Start TimeEB NB TotalWB SB
3:00 PM 0 0 0 0 0
3:15 PM 0 0 0 0 0
3:30 PM 0 0 0 0 0
3:45 PM 0 0 0 0 0
4:00 PM 0 0 0 0 0



4:15 PM 0 7 0 8 15
4:30 PM 0 5 2 3 10
4:45 PM 0 2 0 7 9
5:00 PM 0 1 1 1 3
5:15 PM 0 3 1 1 5
5:30 PM 0 1 0 6 7
5:45 PM 0 0 0 4 4
6:00 PM 0 2 0 8 10
6:15 PM 0 2 0 3 5
6:30 PM 0 1 0 1 2
6:45 PM 0 2 0 1 3
Count Total0 51 7 81 139

Peak Hour0 20 2 34 56

4:15 PM 0 0 0 0 0
4:30 PM 0 0 0 0 0
4:45 PM 0 0 0 0 0
5:00 PM 0 0 0 0 0
5:15 PM 0 0 0 0 0
5:30 PM 0 0 0 0 0
5:45 PM 0 0 0 0 0
6:00 PM 0 0 0 0 0
6:15 PM 0 0 0 0 0
6:30 PM 0 0 0 0 0
6:45 PM 0 0 0 0 0
Count Total0 2 0 0 2

Peak Hour0 1 0 0 1

4:15 PM 0 0 0 0 0
4:30 PM 0 0 0 0 0
4:45 PM 0 0 0 0 0
5:00 PM 0 0 0 0 0
5:15 PM 0 0 0 0 0
5:30 PM 0 0 0 0 0
5:45 PM 0 0 0 0 0
6:00 PM 0 0 0 0 0
6:15 PM 0 0 0 1 1
6:30 PM 0 0 0 0 0
6:45 PM 0 0 0 0 0
Count Total0 0 0 1 1

Peak Hour0 0 0 0 0



 SR 29  SR 29 OAKVILLE CROSS RD  OAKVILLE CROSS RD 

(303) 216-2439
www.alltrafficdata.net

Location:2   SR 29 &  OAKVILLE CROSS RD  PM
Thursday, May 5, 2022Date:

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles Pedestrians/Bicycles in CrosswalkHeavy Vehicles
Study Peak Hour (for all study intersections)

Study Peak Hour:03:30 PM - 04:30 PM
Peak 15-Minutes in Study Peak Hour:03:30 PM - 03:45 PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles in Crosswalk

1,057 663

98

65

6561,103

22

2

0.90
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S

EW

0.90
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0.95

0.79

(2,226)(3,782)

(244)

(148)
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(2,192)(3,880)
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Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

3:00 PM 1,8020 1 2 0 13 0 0 1 145 0 12 255 4505 10 6 0
3:15 PM 1,7940 2 0 0 3 0 0 1 187 0 5 200 4162 10 4 2
3:30 PM 1,8330 2 1 0 27 0 0 1 160 0 9 286 5094 11 8 0
3:45 PM 1,7590 0 1 0 12 0 0 0 142 0 6 247 4276 5 8 0
4:00 PM 1,7280 3 0 0 14 1 0 0 159 0 11 235 4423 11 5 0
4:15 PM 1,7050 2 0 0 13 0 0 0 164 0 7 256 4550 4 9 0
4:30 PM 1,6470 1 1 0 11 0 0 0 138 0 4 271 4350 5 4 0
4:45 PM 1,6510 0 0 0 6 0 0 0 114 0 4 264 3960 7 1 0
5:00 PM 1,6430 0 0 0 15 0 0 0 126 0 5 266 4191 2 4 0
5:15 PM 1,5490 0 1 0 10 0 0 0 123 0 1 258 3970 2 2 0
5:30 PM 1,3940 0 0 0 19 0 0 0 128 0 6 275 4390 7 3 1
5:45 PM 1,2260 0 0 0 5 0 0 0 125 0 2 251 3880 4 1 0
6:00 PM 1,0880 2 0 0 5 0 0 0 107 0 4 204 3250 3 0 0
6:15 PM 0 0 0 0 0 0 0 0 88 0 4 145 2422 1 2 0
6:30 PM 0 0 0 0 2 0 0 0 115 0 1 147 2711 2 3 0
6:45 PM 0 0 0 0 3 0 0 0 107 0 0 138 2500 1 1 0

Count Total0 13 6 0 158 1 0 3 2,128 0 81 3,698 6,26124 85 61 3

Peak Hour0 7 2 0 66 1 0 1 625 0 33 1,024 1,83313 31 30 0

HV% PHF
0.79
0.64
0.95
0.90

9.1%
2.0%
3.4%
3.3%
3.3% 0.90

EB
WB
NB
SB
All

Heavy VehiclesInterval
Start TimeEB NB TotalWB SB
3:00 PM 0 7 0 6 13
3:15 PM 0 9 1 8 18
3:30 PM 0 5 0 8 13
3:45 PM 1 3 1 5 10
4:00 PM 1 8 0 11 20

Bicycles on RoadwayInterval
Start TimeEB NB TotalWB SB
3:00 PM 0 2 0 2 4
3:15 PM 0 0 0 0 0
3:30 PM 0 0 1 1 2
3:45 PM 0 0 0 3 3
4:00 PM 0 0 0 2 2

Pedestrians/Bicycles on CrosswalkInterval
Start TimeEB NB TotalWB SB
3:00 PM 0 0 0 0 0
3:15 PM 0 0 0 0 0
3:30 PM 0 0 0 0 0
3:45 PM 0 0 0 0 0
4:00 PM 0 0 0 0 0



4:15 PM 0 6 1 11 18
4:30 PM 0 5 1 10 16
4:45 PM 0 2 0 6 8
5:00 PM 0 1 1 4 6
5:15 PM 0 4 0 5 9
5:30 PM 0 2 1 5 8
5:45 PM 0 0 0 5 5
6:00 PM 0 2 0 8 10
6:15 PM 0 2 0 2 4
6:30 PM 0 4 0 3 7
6:45 PM 0 1 0 3 4
Count Total2 61 6 100 169

Peak Hour2 22 2 35 61

4:15 PM 0 0 0 0 0
4:30 PM 0 0 0 0 0
4:45 PM 0 0 0 0 0
5:00 PM 1 1 0 0 2
5:15 PM 0 0 0 0 0
5:30 PM 0 0 0 0 0
5:45 PM 0 0 0 0 0
6:00 PM 0 0 0 0 0
6:15 PM 0 0 0 0 0
6:30 PM 0 0 0 0 0
6:45 PM 0 0 0 0 0
Count Total1 3 1 8 13

Peak Hour0 0 1 6 7

4:15 PM 0 0 0 0 0
4:30 PM 0 0 0 0 0
4:45 PM 0 0 0 0 0
5:00 PM 0 0 0 0 0
5:15 PM 0 0 0 0 0
5:30 PM 0 0 0 0 0
5:45 PM 0 0 0 0 0
6:00 PM 0 0 0 0 0
6:15 PM 0 0 0 0 0
6:30 PM 0 0 0 0 0
6:45 PM 0 0 0 0 0
Count Total0 0 0 0 0

Peak Hour0 0 0 0 0



 SR 29  SR 29 RUTHERFORD RD  RUTHERFORD RD 

(303) 216-2439
www.alltrafficdata.net

Location:1   SR 29 &  RUTHERFORD RD  Noon
Saturday, May 7, 2022Date:

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles Pedestrians/Bicycles in CrosswalkHeavy Vehicles
Study Peak Hour (for all study intersections)

Study Peak Hour:01:45 PM - 02:45 PM
Peak 15-Minutes in Study Peak Hour:02:00 PM - 02:15 PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles in Crosswalk

843 901

101

121

931854

13

12

0.95
N

S

EW

0.90

0.87

0.97

0.81

(3,651)(2,824)
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(462)
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(3,790)(2,870)
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Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

11:00 AM 1,6410 0 0 0 14 1 0 1 236 0 4 119 4032 8 15 3
11:15 AM 1,6780 0 0 0 11 1 0 0 239 0 7 111 4042 10 23 0
11:30 AM 1,6700 0 0 0 13 0 0 0 217 0 6 140 3980 4 18 0
11:45 AM 1,7150 2 0 0 5 0 0 3 228 0 10 155 4360 14 19 0
12:00 PM 1,7010 0 0 0 10 0 0 2 235 0 14 146 4400 11 20 2
12:15 PM 1,7070 1 0 0 8 0 0 2 205 0 10 134 3962 13 17 4
12:30 PM 1,7830 2 0 0 7 0 0 1 238 0 13 153 4430 10 19 0
12:45 PM 1,8010 1 0 0 22 1 0 0 185 0 14 177 4220 8 14 0
1:00 PM 1,8120 3 0 0 11 0 0 2 213 0 13 163 4464 9 27 1
1:15 PM 1,8620 0 0 0 14 0 0 3 235 0 11 179 4721 14 15 0
1:30 PM 1,8830 1 0 0 19 0 0 3 206 0 5 196 4610 13 17 1
1:45 PM 1,8880 1 1 0 10 0 1 2 216 0 16 163 4332 7 13 1
2:00 PM 1,8770 1 0 0 18 0 0 2 225 0 12 209 4963 11 14 1
2:15 PM 0 0 0 0 14 0 0 1 205 0 13 217 4934 12 23 4
2:30 PM 0 1 0 0 16 1 0 0 210 0 10 197 4660 12 19 0
2:45 PM 0 2 0 0 17 1 0 2 177 0 8 180 4221 10 22 2

Count Total0 15 1 0 209 5 1 24 3,470 0 166 2,639 7,03121 166 295 19

Peak Hour 0 3 1 0 58 1 1 5 856 0 51 786 1,8889 42 69 6

HV% PHF
0.81
0.87
0.97
0.90

15.4%
5.0%
1.6%
0.9%
1.6% 0.95

EB
WB
NB
SB
All

Heavy VehiclesInterval
Start TimeEB NB TotalWB SB
11:00 AM 0 5 1 6 12
11:15 AM 0 7 1 2 10
11:30 AM 0 6 0 3 9
11:45 AM 0 1 1 1 3
12:00 PM 0 4 0 1 5

Bicycles on RoadwayInterval
Start TimeEB NB TotalWB SB
11:00 AM 0 0 2 0 2
11:15 AM 0 11 0 1 12
11:30 AM 0 2 0 0 2
11:45 AM 0 3 0 0 3
12:00 PM 0 2 1 1 4

Pedestrians/Bicycles on CrosswalkInterval
Start TimeEB NB TotalWB SB
11:00 AM 0 0 1 0 1
11:15 AM 0 0 0 0 0
11:30 AM 0 0 0 0 0
11:45 AM 0 0 0 0 0
12:00 PM 0 0 0 0 0



12:15 PM 1 8 1 6 16
12:30 PM 0 0 1 2 3
12:45 PM 0 2 1 4 7
1:00 PM 2 2 0 1 5
1:15 PM 0 2 0 3 5
1:30 PM 0 2 0 2 4
1:45 PM 1 4 0 3 8
2:00 PM 1 4 2 2 9
2:15 PM 0 4 2 0 6
2:30 PM 0 3 1 3 7
2:45 PM 0 3 0 0 3
Count Total5 57 11 39 112

Peak Hour2 15 5 8 30

12:15 PM 0 2 2 2 6
12:30 PM 0 1 0 3 4
12:45 PM 0 0 0 0 0
1:00 PM 0 0 0 0 0
1:15 PM 0 2 0 0 2
1:30 PM 0 0 0 0 0
1:45 PM 0 0 0 6 6
2:00 PM 0 1 2 0 3
2:15 PM 0 0 0 6 6
2:30 PM 0 2 0 3 5
2:45 PM 0 2 1 2 5
Count Total0 28 8 24 60

Peak Hour0 3 2 15 20

12:15 PM 0 0 0 0 0
12:30 PM 0 0 0 0 0
12:45 PM 0 0 0 0 0
1:00 PM 0 0 0 0 0
1:15 PM 0 0 0 0 0
1:30 PM 0 0 0 0 0
1:45 PM 0 0 0 0 0
2:00 PM 0 0 0 0 0
2:15 PM 0 0 0 0 0
2:30 PM 0 0 0 0 0
2:45 PM 0 1 0 0 1
Count Total0 1 1 0 2

Peak Hour0 0 0 0 0



 SR 29  SR 29 OAKVILLE CROSS RD  OAKVILLE CROSS RD 

(303) 216-2439
www.alltrafficdata.net

Location:2   SR 29 &  OAKVILLE CROSS RD  Noon
Saturday, May 7, 2022Date:

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles Pedestrians/Bicycles in CrosswalkHeavy Vehicles
Study Peak Hour (for all study intersections)

Study Peak Hour:01:45 PM - 02:45 PM
Peak 15-Minutes in Study Peak Hour:01:45 PM - 02:00 PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles in Crosswalk

892 937

60

54

935896

4

4

0.97
N

S

EW

0.96

0.83

0.93

0.50

(3,972)(2,986)

(230)

(226)

(13)

(22)

(3,953)(2,980)
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6
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0
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2
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0
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0
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Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

11:00 AM 1,6900 1 0 0 0 0 0 0 284 0 2 143 4432 4 7 0
11:15 AM 1,7020 1 0 0 5 0 0 0 264 1 3 117 4020 4 7 0
11:30 AM 1,7500 0 0 0 2 0 0 0 245 1 5 154 4210 7 7 0
11:45 AM 1,7790 0 0 0 2 0 0 1 242 0 3 158 4241 9 7 1
12:00 PM 1,7820 0 0 0 12 0 0 0 260 1 3 164 4551 7 5 2
12:15 PM 1,7940 2 0 0 7 0 0 0 247 0 7 160 4501 16 9 1
12:30 PM 1,8100 0 0 0 3 0 0 1 236 1 12 177 4500 10 10 0
12:45 PM 1,8190 0 0 0 10 0 0 0 223 0 11 164 4271 8 9 1
1:00 PM 1,8810 1 0 0 4 0 0 0 246 2 8 184 4671 10 10 1
1:15 PM 1,8940 0 0 0 7 0 0 0 234 1 11 195 4660 9 9 0
1:30 PM 1,8840 2 1 0 8 1 0 0 232 0 6 191 4590 11 7 0
1:45 PM 1,8910 0 0 0 7 0 0 0 242 0 4 219 4890 7 10 0
2:00 PM 1,8380 0 0 0 6 0 0 0 237 0 8 214 4801 9 4 1
2:15 PM 0 0 0 0 7 0 0 1 196 0 6 224 4561 11 8 2
2:30 PM 0 0 0 1 7 0 0 0 230 0 6 208 4662 5 7 0
2:45 PM 0 0 0 0 7 0 0 0 206 0 3 200 4363 7 10 0

Count Total0 7 1 1 94 1 0 3 3,824 7 98 2,872 7,19114 134 126 9

Peak Hour 0 0 0 1 27 0 0 1 905 0 24 865 1,8914 32 29 3

HV% PHF
0.50
0.83
0.93
0.96

0.0%
1.7%
1.9%
1.3%
1.6% 0.97

EB
WB
NB
SB
All

Heavy VehiclesInterval
Start TimeEB NB TotalWB SB
11:00 AM 0 7 1 6 14
11:15 AM 0 3 0 4 7
11:30 AM 0 6 0 2 8
11:45 AM 0 2 0 2 4
12:00 PM 0 2 1 0 3

Bicycles on RoadwayInterval
Start TimeEB NB TotalWB SB
11:00 AM 0 0 0 2 2
11:15 AM 0 7 2 1 10
11:30 AM 0 6 2 0 8
11:45 AM 0 3 1 0 4
12:00 PM 0 10 1 0 11

Pedestrians/Bicycles on CrosswalkInterval
Start TimeEB NB TotalWB SB
11:00 AM 0 0 0 0 0
11:15 AM 0 0 0 0 0
11:30 AM 0 0 0 0 0
11:45 AM 0 0 0 0 0
12:00 PM 0 0 2 0 2



12:15 PM 0 7 0 7 14
12:30 PM 0 2 0 3 5
12:45 PM 0 0 0 3 3
1:00 PM 0 2 0 4 6
1:15 PM 0 2 0 4 6
1:30 PM 0 2 0 3 5
1:45 PM 0 5 0 3 8
2:00 PM 0 5 1 4 10
2:15 PM 0 5 0 2 7
2:30 PM 0 3 0 3 6
2:45 PM 0 2 0 0 2
Count Total0 55 3 50 108

Peak Hour0 18 1 12 31

12:15 PM 0 9 0 1 10
12:30 PM 0 4 0 0 4
12:45 PM 0 0 2 2 4
1:00 PM 0 2 0 0 2
1:15 PM 0 0 0 0 0
1:30 PM 0 0 2 0 2
1:45 PM 0 4 1 5 10
2:00 PM 0 1 3 1 5
2:15 PM 0 1 0 1 2
2:30 PM 0 0 1 8 9
2:45 PM 0 5 0 2 7
Count Total0 52 15 23 90

Peak Hour0 6 5 15 26

12:15 PM 0 0 0 0 0
12:30 PM 0 0 10 0 10
12:45 PM 0 0 0 0 0
1:00 PM 0 0 0 0 0
1:15 PM 0 0 0 0 0
1:30 PM 0 0 0 0 0
1:45 PM 0 0 0 0 0
2:00 PM 0 0 0 0 0
2:15 PM 0 0 3 0 3
2:30 PM 0 0 0 0 0
2:45 PM 0 0 0 0 0
Count Total0 0 15 0 15

Peak Hour0 0 3 0 3
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Site Code: 4

SR 29 BTW RUTHERFORD & OAKVILLE CROSS

 
 

All Traffic Data Services, LLC
www.alltrafficdata.net

 
Start 05-May-22 06-May-22 07-May-22 08-May-22 09-May-22 10-May-22 11-May-22 Week Average
Time NB SB NB SB NB SB NB SB NB SB NB SB NB SB NB SB

12:00 AM 34 32 60 44 66 95 79 143 * * * * * * 60 78
01:00 30 24 42 46 33 45 48 54 * * * * * * 38 42
02:00 36 24 32 40 16 23 21 36 * * * * * * 26 31
03:00 43 29 41 31 34 29 17 14 * * * * * * 34 26
04:00 145 58 122 64 60 32 22 25 * * * * * * 87 45
05:00 707 185 714 175 305 77 104 52 * * * * * * 458 122
06:00 878 307 829 288 325 155 155 112 * * * * * * 547 216
07:00 852 358 852 351 366 249 236 163 * * * * * * 576 280
08:00 1015 452 895 408 650 348 376 282 * * * * * * 734 372
09:00 867 435 914 495 782 396 593 418 * * * * * * 789 436
10:00 723 531 776 546 925 431 699 470 * * * * * * 781 494
11:00 733 608 807 613 903 477 830 518 * * * * * * 818 554

12:00 PM 711 702 742 694 864 603 833 639 * * * * * * 788 660
01:00 687 665 673 721 821 697 733 668 * * * * * * 728 688
02:00 630 788 703 800 815 754 721 777 * * * * * * 717 780
03:00 577 860 644 943 765 910 593 812 * * * * * * 645 881
04:00 429 887 464 815 576 875 507 854 * * * * * * 494 858
05:00 365 852 493 807 459 901 410 792 * * * * * * 432 838
06:00 399 619 453 587 364 736 337 689 * * * * * * 388 658
07:00 336 367 344 386 309 567 298 469 * * * * * * 322 447
08:00 251 299 307 316 273 385 281 332 * * * * * * 278 333
09:00 219 235 228 342 251 402 190 257 * * * * * * 222 309
10:00 158 168 180 282 240 370 144 202 * * * * * * 180 256
11:00 87 135 129 236 151 285 91 154 * * * * * * 114 202
Total 10912 9620 11444 10030 10353 9842 8318 8932 0 0 0 0 0 0 10256 9606

Day 20532 21474 20195 17250 0 0 0 19862
AM Peak 08:00 11:00 09:00 11:00 10:00 11:00 11:00 11:00 - - - - - - 11:00 11:00

Vol. 1015 608 914 613 925 477 830 518 - - - - - - 818 554
PM Peak 12:00 16:00 12:00 15:00 12:00 15:00 12:00 16:00 - - - - - - 12:00 15:00

Vol. 711 887 742 943 864 910 833 854 - - - - - - 788 881
  
  

Comb.
Total

20532 21474 20195 17250 0 0 0 19862

  
ADT ADT 19,863 AADT 19,863
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Site Code: 4

SR 29 BTW RUTHERFORD & OAKVILLE CROSS

 
 

All Traffic Data Services, LLC
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

05/05/22 0 19 10 1 2 0 0 1 1 0 0 0 0 34
01:00 0 18 4 0 7 0 0 1 0 0 0 0 0 30
02:00 0 15 6 1 14 0 0 0 0 0 0 0 0 36
03:00 0 15 11 2 12 1 0 1 1 0 0 0 0 43
04:00 0 76 34 3 28 0 0 1 3 0 0 0 0 145
05:00 2 435 172 3 77 1 0 8 9 0 0 0 0 707
06:00 3 475 222 6 141 3 0 15 12 0 1 0 0 878
07:00 0 461 176 24 151 5 0 26 9 0 0 0 0 852
08:00 2 639 190 15 129 3 0 23 14 0 0 0 0 1015
09:00 3 501 169 13 137 5 0 21 15 1 2 0 0 867
10:00 3 403 166 21 109 4 1 6 10 0 0 0 0 723
11:00 3 450 155 16 79 5 0 10 14 0 1 0 0 733

12 PM 2 449 140 11 85 6 0 10 7 0 1 0 0 711
13:00 5 434 142 5 68 7 0 13 11 0 2 0 0 687
14:00 4 429 119 9 56 1 0 8 4 0 0 0 0 630
15:00 6 393 119 7 45 1 0 3 3 0 0 0 0 577
16:00 25 290 69 11 28 0 0 3 3 0 0 0 0 429
17:00 15 262 58 3 23 3 0 0 1 0 0 0 0 365
18:00 2 275 86 5 28 0 0 2 1 0 0 0 0 399
19:00 1 222 68 1 37 0 0 4 2 0 1 0 0 336
20:00 0 166 61 1 22 0 0 1 0 0 0 0 0 251
21:00 0 147 53 1 13 0 0 2 3 0 0 0 0 219
22:00 0 112 27 1 14 0 0 4 0 0 0 0 0 158
23:00 0 62 19 0 1 1 0 3 1 0 0 0 0 87

Day
Total

76 6748 2276 160 1306 46 1 166 124 1 8 0 0 10912

Percent 0.7% 61.8% 20.9% 1.5% 12.0% 0.4% 0.0% 1.5% 1.1% 0.0% 0.1% 0.0% 0.0%  
AM Peak 06:00 08:00 06:00 07:00 07:00 07:00 10:00 07:00 09:00 09:00 09:00   08:00

Vol. 3 639 222 24 151 5 1 26 15 1 2   1015
PM Peak 16:00 12:00 13:00 12:00 12:00 13:00  13:00 13:00  13:00   12:00

Vol. 25 449 142 11 85 7  13 11  2   711
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Site Code: 4

SR 29 BTW RUTHERFORD & OAKVILLE CROSS

 
 

All Traffic Data Services, LLC
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

05/06/22 0 32 17 2 6 0 0 2 1 0 0 0 0 60
01:00 0 21 13 0 6 0 0 1 1 0 0 0 0 42
02:00 0 14 12 1 4 0 0 1 0 0 0 0 0 32
03:00 0 20 6 0 10 1 0 4 0 0 0 0 0 41
04:00 2 64 32 2 15 0 0 4 2 0 1 0 0 122
05:00 2 445 166 6 75 2 2 11 5 0 0 0 0 714
06:00 4 439 223 8 130 3 0 15 7 0 0 0 0 829
07:00 3 501 156 14 139 4 0 20 15 0 0 0 0 852
08:00 7 578 162 15 97 7 0 19 9 0 0 1 0 895
09:00 5 561 175 17 117 6 1 16 15 0 1 0 0 914
10:00 3 471 160 14 102 4 0 15 7 0 0 0 0 776
11:00 5 517 167 13 78 6 0 12 8 0 1 0 0 807

12 PM 1 489 132 13 83 8 0 9 6 0 1 0 0 742
13:00 2 443 131 15 61 4 0 12 5 0 0 0 0 673
14:00 4 469 143 10 61 5 1 8 1 0 1 0 0 703
15:00 5 461 108 8 53 2 0 3 4 0 0 0 0 644
16:00 5 330 82 8 35 1 0 1 2 0 0 0 0 464
17:00 10 360 82 4 34 0 0 1 2 0 0 0 0 493
18:00 3 318 87 10 31 1 0 3 0 0 0 0 0 453
19:00 1 240 74 2 25 0 0 1 1 0 0 0 0 344
20:00 0 213 75 0 13 0 0 5 1 0 0 0 0 307
21:00 0 179 33 1 12 0 0 2 1 0 0 0 0 228
22:00 2 130 36 0 10 0 0 0 2 0 0 0 0 180
23:00 0 89 23 2 14 0 0 0 1 0 0 0 0 129

Day
Total 64 7384 2295 165 1211 54 4 165 96 0 5 1 0 11444

Percent 0.6% 64.5% 20.1% 1.4% 10.6% 0.5% 0.0% 1.4% 0.8% 0.0% 0.0% 0.0% 0.0%  
AM Peak 08:00 08:00 06:00 09:00 07:00 08:00 05:00 07:00 07:00  04:00 08:00  09:00

Vol. 7 578 223 17 139 7 2 20 15  1 1  914
PM Peak 17:00 12:00 14:00 13:00 12:00 12:00 14:00 13:00 12:00  12:00   12:00

Vol. 10 489 143 15 83 8 1 12 6  1   742
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Site Code: 4

SR 29 BTW RUTHERFORD & OAKVILLE CROSS

 
 

All Traffic Data Services, LLC
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

05/07/22 0 42 13 0 10 0 0 0 1 0 0 0 0 66
01:00 0 20 9 0 3 0 0 1 0 0 0 0 0 33
02:00 0 10 5 0 1 0 0 0 0 0 0 0 0 16
03:00 0 18 5 1 8 0 0 1 1 0 0 0 0 34
04:00 0 33 10 1 10 0 0 3 3 0 0 0 0 60
05:00 1 175 82 1 41 0 0 4 1 0 0 0 0 305
06:00 0 178 84 4 47 0 0 9 3 0 0 0 0 325
07:00 1 189 98 4 64 1 0 7 1 1 0 0 0 366
08:00 4 441 111 11 72 0 0 9 2 0 0 0 0 650
09:00 3 550 149 11 61 0 0 5 3 0 0 0 0 782
10:00 7 676 161 7 70 1 0 2 1 0 0 0 0 925
11:00 6 665 161 8 54 0 0 6 3 0 0 0 0 903

12 PM 4 646 150 8 52 2 0 0 2 0 0 0 0 864
13:00 4 628 140 6 40 0 0 2 1 0 0 0 0 821
14:00 3 626 128 6 47 2 0 2 1 0 0 0 0 815
15:00 5 563 145 5 40 0 1 4 2 0 0 0 0 765
16:00 3 423 106 9 31 0 0 3 1 0 0 0 0 576
17:00 0 338 79 8 32 1 0 1 0 0 0 0 0 459
18:00 3 264 64 3 27 1 0 2 0 0 0 0 0 364
19:00 3 216 67 1 22 0 0 0 0 0 0 0 0 309
20:00 2 202 51 1 17 0 0 0 0 0 0 0 0 273
21:00 0 182 53 0 15 1 0 0 0 0 0 0 0 251
22:00 0 171 49 0 17 0 0 3 0 0 0 0 0 240
23:00 0 111 24 0 16 0 0 0 0 0 0 0 0 151

Day
Total

49 7367 1944 95 797 9 1 64 26 1 0 0 0 10353

Percent 0.5% 71.2% 18.8% 0.9% 7.7% 0.1% 0.0% 0.6% 0.3% 0.0% 0.0% 0.0% 0.0%  
AM Peak 10:00 10:00 10:00 08:00 08:00 07:00  06:00 04:00 07:00    10:00

Vol. 7 676 161 11 72 1  9 3 1    925
PM Peak 15:00 12:00 12:00 16:00 12:00 12:00 15:00 15:00 12:00     12:00

Vol. 5 646 150 9 52 2 1 4 2     864
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Site Code: 4

SR 29 BTW RUTHERFORD & OAKVILLE CROSS

 
 

All Traffic Data Services, LLC
www.alltrafficdata.net

 
NB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

05/08/22 1 51 15 2 9 0 0 1 0 0 0 0 0 79
01:00 0 36 7 0 5 0 0 0 0 0 0 0 0 48
02:00 0 14 4 1 1 0 0 1 0 0 0 0 0 21
03:00 0 11 4 0 1 0 0 0 1 0 0 0 0 17
04:00 0 12 8 0 2 0 0 0 0 0 0 0 0 22
05:00 0 66 26 0 12 0 0 0 0 0 0 0 0 104
06:00 0 109 34 0 11 0 0 1 0 0 0 0 0 155
07:00 0 132 66 7 30 0 0 0 1 0 0 0 0 236
08:00 2 279 57 6 30 0 0 2 0 0 0 0 0 376
09:00 4 446 96 0 42 0 0 5 0 0 0 0 0 593
10:00 0 519 125 3 49 1 0 2 0 0 0 0 0 699
11:00 9 621 142 7 47 2 0 1 1 0 0 0 0 830

12 PM 4 612 162 5 47 0 0 3 0 0 0 0 0 833
13:00 7 561 118 3 41 0 0 3 0 0 0 0 0 733
14:00 4 531 142 4 38 0 1 1 0 0 0 0 0 721
15:00 4 449 101 2 33 0 0 4 0 0 0 0 0 593
16:00 3 373 101 0 26 1 0 2 1 0 0 0 0 507
17:00 2 294 89 2 21 0 0 1 1 0 0 0 0 410
18:00 1 237 72 1 23 1 0 1 1 0 0 0 0 337
19:00 0 215 56 1 22 1 0 3 0 0 0 0 0 298
20:00 2 193 62 1 23 0 0 0 0 0 0 0 0 281
21:00 2 140 32 1 14 0 0 1 0 0 0 0 0 190
22:00 1 97 35 0 11 0 0 0 0 0 0 0 0 144
23:00 2 60 20 0 9 0 0 0 0 0 0 0 0 91

Day
Total 48 6058 1574 46 547 6 1 32 6 0 0 0 0 8318

Percent 0.6% 72.8% 18.9% 0.6% 6.6% 0.1% 0.0% 0.4% 0.1% 0.0% 0.0% 0.0% 0.0%  
AM Peak 11:00 11:00 11:00 07:00 10:00 11:00  09:00 03:00     11:00

Vol. 9 621 142 7 49 2  5 1     830
PM Peak 13:00 12:00 12:00 12:00 12:00 16:00 14:00 15:00 16:00     12:00

Vol. 7 612 162 5 47 1 1 4 1     833
  

Grand
Total

237 27557 8089 466 3861 115 7 427 252 2 13 1 0 41027

Percent 0.6% 67.2% 19.7% 1.1% 9.4% 0.3% 0.0% 1.0% 0.6% 0.0% 0.0% 0.0% 0.0%  
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Site Code: 4

SR 29 BTW RUTHERFORD & OAKVILLE CROSS

 
 

All Traffic Data Services, LLC
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

05/05/22 0 24 6 0 1 0 0 0 1 0 0 0 0 32
01:00 0 13 4 0 5 0 0 1 1 0 0 0 0 24
02:00 0 15 5 0 3 0 0 0 1 0 0 0 0 24
03:00 0 16 8 0 3 0 0 1 0 0 1 0 0 29
04:00 0 29 18 0 6 2 0 0 3 0 0 0 0 58
05:00 1 111 43 0 21 1 0 1 7 0 0 0 0 185
06:00 1 197 78 2 20 2 1 4 2 0 0 0 0 307
07:00 0 233 68 3 20 2 1 10 20 0 1 0 0 358
08:00 1 289 89 6 39 5 3 6 14 0 0 0 0 452
09:00 1 284 90 6 31 2 1 6 14 0 0 0 0 435
10:00 1 322 123 3 52 5 2 7 14 0 2 0 0 531
11:00 2 399 117 12 48 9 1 7 13 0 0 0 0 608

12 PM 6 468 133 6 54 9 1 7 17 0 1 0 0 702
13:00 2 465 121 8 42 5 2 9 10 1 0 0 0 665
14:00 7 534 157 11 54 8 1 8 7 0 1 0 0 788
15:00 4 588 192 5 43 10 1 13 4 0 0 0 0 860
16:00 15 678 129 6 28 16 4 10 1 0 0 0 0 887
17:00 15 674 114 1 23 9 7 8 1 0 0 0 0 852
18:00 5 487 91 0 30 1 0 2 3 0 0 0 0 619
19:00 0 297 57 2 10 0 0 1 0 0 0 0 0 367
20:00 1 244 33 4 15 0 0 0 2 0 0 0 0 299
21:00 1 185 35 1 11 0 0 0 2 0 0 0 0 235
22:00 1 134 20 2 9 0 0 1 0 0 1 0 0 168
23:00 0 116 12 4 1 1 0 0 1 0 0 0 0 135

Day
Total 64 6802 1743 82 569 87 25 102 138 1 7 0 0 9620

Percent 0.7% 70.7% 18.1% 0.9% 5.9% 0.9% 0.3% 1.1% 1.4% 0.0% 0.1% 0.0% 0.0%  
AM Peak 11:00 11:00 10:00 11:00 10:00 11:00 08:00 07:00 07:00  10:00   11:00

Vol. 2 399 123 12 52 9 3 10 20  2   608
PM Peak 16:00 16:00 15:00 14:00 12:00 16:00 17:00 15:00 12:00 13:00 12:00   16:00

Vol. 15 678 192 11 54 16 7 13 17 1 1   887
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Site Code: 4

SR 29 BTW RUTHERFORD & OAKVILLE CROSS

 
 

All Traffic Data Services, LLC
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

05/06/22 0 33 3 1 0 6 0 0 1 0 0 0 0 44
01:00 0 29 6 1 2 4 0 0 4 0 0 0 0 46
02:00 0 28 6 0 5 1 0 0 0 0 0 0 0 40
03:00 0 17 7 1 3 2 0 0 1 0 0 0 0 31
04:00 1 35 17 0 8 2 0 0 1 0 0 0 0 64
05:00 1 114 35 1 20 0 0 1 3 0 0 0 0 175
06:00 2 182 71 3 24 1 0 4 0 0 1 0 0 288
07:00 2 228 69 4 21 9 0 10 7 0 1 0 0 351
08:00 0 268 81 7 22 6 2 7 14 0 0 0 1 408
09:00 0 323 95 2 44 4 1 15 10 0 1 0 0 495
10:00 2 354 109 6 35 5 3 15 15 0 1 1 0 546
11:00 2 405 128 8 45 9 0 11 5 0 0 0 0 613

12 PM 2 487 123 6 41 8 3 14 8 0 2 0 0 694
13:00 6 515 118 7 48 2 0 11 13 0 1 0 0 721
14:00 7 549 166 6 45 3 3 14 7 0 0 0 0 800
15:00 8 684 189 6 43 8 0 2 3 0 0 0 0 943
16:00 15 643 108 6 26 7 4 5 1 0 0 0 0 815
17:00 14 658 101 4 22 1 4 2 1 0 0 0 0 807
18:00 7 486 75 2 15 0 0 1 1 0 0 0 0 587
19:00 1 319 46 3 14 0 0 1 2 0 0 0 0 386
20:00 2 259 45 2 5 1 0 1 1 0 0 0 0 316
21:00 1 273 47 3 17 0 0 1 0 0 0 0 0 342
22:00 0 225 42 4 7 1 0 1 2 0 0 0 0 282
23:00 1 198 22 1 11 0 0 0 3 0 0 0 0 236

Day
Total 74 7312 1709 84 523 80 20 116 103 0 7 1 1 10030

Percent 0.7% 72.9% 17.0% 0.8% 5.2% 0.8% 0.2% 1.2% 1.0% 0.0% 0.1% 0.0% 0.0%  
AM Peak 06:00 11:00 11:00 11:00 11:00 07:00 10:00 09:00 10:00  06:00 10:00 08:00 11:00

Vol. 2 405 128 8 45 9 3 15 15  1 1 1 613
PM Peak 16:00 15:00 15:00 13:00 13:00 12:00 16:00 12:00 13:00  12:00   15:00

Vol. 15 684 189 7 48 8 4 14 13  2   943
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Site Code: 4

SR 29 BTW RUTHERFORD & OAKVILLE CROSS

 
 

All Traffic Data Services, LLC
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

05/07/22 0 76 14 1 3 0 0 0 1 0 0 0 0 95
01:00 0 34 6 0 4 0 0 1 0 0 0 0 0 45
02:00 0 19 3 0 0 0 0 0 1 0 0 0 0 23
03:00 0 22 2 1 3 0 0 0 1 0 0 0 0 29
04:00 0 19 6 1 2 0 0 1 3 0 0 0 0 32
05:00 0 54 16 1 3 1 0 1 1 0 0 0 0 77
06:00 0 108 33 0 8 2 0 2 2 0 0 0 0 155
07:00 0 170 50 1 21 2 0 3 2 0 0 0 0 249
08:00 1 256 60 1 17 2 0 3 8 0 0 0 0 348
09:00 5 285 77 2 19 1 0 5 2 0 0 0 0 396
10:00 3 317 81 3 21 0 0 4 2 0 0 0 0 431
11:00 6 366 76 2 22 1 0 4 0 0 0 0 0 477

12 PM 6 480 93 2 21 0 0 1 0 0 0 0 0 603
13:00 6 563 96 6 22 2 0 0 2 0 0 0 0 697
14:00 7 626 83 8 28 0 0 0 2 0 0 0 0 754
15:00 10 742 127 2 27 1 0 1 0 0 0 0 0 910
16:00 2 737 99 6 28 1 1 0 1 0 0 0 0 875
17:00 5 769 88 7 28 1 0 2 1 0 0 0 0 901
18:00 4 655 58 1 17 1 0 0 0 0 0 0 0 736
19:00 3 471 69 2 20 0 0 2 0 0 0 0 0 567
20:00 5 321 51 0 6 0 0 1 1 0 0 0 0 385
21:00 0 334 57 2 9 0 0 0 0 0 0 0 0 402
22:00 0 324 34 1 10 0 0 0 1 0 0 0 0 370
23:00 1 238 33 5 7 0 0 1 0 0 0 0 0 285

Day
Total 64 7986 1312 55 346 15 1 32 31 0 0 0 0 9842

Percent 0.7% 81.1% 13.3% 0.6% 3.5% 0.2% 0.0% 0.3% 0.3% 0.0% 0.0% 0.0% 0.0%  
AM Peak 11:00 11:00 10:00 10:00 11:00 06:00  09:00 08:00     11:00

Vol. 6 366 81 3 22 2  5 8     477
PM Peak 15:00 17:00 15:00 14:00 14:00 13:00 16:00 17:00 13:00     15:00

Vol. 10 769 127 8 28 2 1 2 2     910
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Site Code: 4

SR 29 BTW RUTHERFORD & OAKVILLE CROSS

 
 

All Traffic Data Services, LLC
www.alltrafficdata.net

 
SB

Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

05/08/22 0 116 16 1 9 0 0 1 0 0 0 0 0 143
01:00 0 42 5 3 4 0 0 0 0 0 0 0 0 54
02:00 0 25 7 2 1 0 0 1 0 0 0 0 0 36
03:00 0 11 3 0 0 0 0 0 0 0 0 0 0 14
04:00 0 21 2 0 1 0 0 0 1 0 0 0 0 25
05:00 1 41 9 0 1 0 0 0 0 0 0 0 0 52
06:00 1 95 13 0 2 0 0 1 0 0 0 0 0 112
07:00 0 130 23 0 9 0 0 1 0 0 0 0 0 163
08:00 3 227 40 1 10 0 0 0 1 0 0 0 0 282
09:00 0 344 56 1 14 1 0 1 1 0 0 0 0 418
10:00 1 390 67 0 10 0 0 2 0 0 0 0 0 470
11:00 2 431 70 2 12 0 0 1 0 0 0 0 0 518

12 PM 6 528 82 1 20 0 0 2 0 0 0 0 0 639
13:00 4 548 90 2 22 0 0 2 0 0 0 0 0 668
14:00 6 648 102 4 15 0 0 2 0 0 0 0 0 777
15:00 3 719 76 2 11 0 0 1 0 0 0 0 0 812
16:00 2 761 70 0 18 1 0 1 1 0 0 0 0 854
17:00 4 696 74 1 15 1 0 1 0 0 0 0 0 792
18:00 3 607 67 1 9 0 0 0 2 0 0 0 0 689
19:00 4 408 43 1 11 0 0 2 0 0 0 0 0 469
20:00 2 281 38 1 8 2 0 0 0 0 0 0 0 332
21:00 1 218 35 1 2 0 0 0 0 0 0 0 0 257
22:00 0 176 19 0 7 0 0 0 0 0 0 0 0 202
23:00 0 140 13 0 1 0 0 0 0 0 0 0 0 154

Day
Total

43 7603 1020 24 212 5 0 19 6 0 0 0 0 8932

Percent 0.5% 85.1% 11.4% 0.3% 2.4% 0.1% 0.0% 0.2% 0.1% 0.0% 0.0% 0.0% 0.0%  
AM Peak 08:00 11:00 11:00 01:00 09:00 09:00  10:00 04:00     11:00

Vol. 3 431 70 3 14 1  2 1     518
PM Peak 12:00 16:00 14:00 14:00 13:00 20:00  12:00 18:00     16:00

Vol. 6 761 102 4 22 2  2 2     854
  

Grand
Total

245 29703 5784 245 1650 187 46 269 278 1 14 1 1 38424

Percent 0.6% 77.3% 15.1% 0.6% 4.3% 0.5% 0.1% 0.7% 0.7% 0.0% 0.0% 0.0% 0.0%  
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Appendix B –Synchro Reports 
  



HCM 6th TWSC Existing Conditions
1: SR 29 & Rutherford Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 1.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 1 21 0 47 5 879 63 36 519 4
Future Vol, veh/h 1 0 1 21 0 47 5 879 63 36 519 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 25 100 - - 80 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 7 7 7 7 7 7 7 7 7 7 7 7
Mvmt Flow 1 0 1 22 0 49 5 925 66 38 546 4
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1617 1625 548 1593 1594 958 550 0 0 991 0 0
          Stage 1 624 624 - 968 968 - - - - - - -
          Stage 2 993 1001 - 625 626 - - - - - - -
Critical Hdwy 7.17 6.57 6.27 7.17 6.57 5.1 4.17 - - 4.17 - -
Critical Hdwy Stg 1 6.17 5.57 - 6.17 5.57 - - - - - - -
Critical Hdwy Stg 2 6.17 5.57 - 6.17 5.57 - - - - - - -
Follow-up Hdwy 3.563 4.063 3.363 3.563 4.063 3.363 2.263 - - 2.263 - -
Pot Cap-1 Maneuver 81 100 527 84 104 417 995 - - 678 - -
          Stage 1 465 470 - 299 326 - - - - - - -
          Stage 2 289 314 - 464 469 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 68 94 527 80 98 417 995 - - 678 - -
Mov Cap-2 Maneuver 68 94 - 80 98 - - - - - - -
          Stage 1 463 444 - 298 324 - - - - - - -
          Stage 2 253 312 - 437 443 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 35.5 30.7 0 0.7
HCM LOS E D
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 995 - - 120 80 417 678 - -
HCM Lane V/C Ratio 0.005 - - 0.018 0.276 0.119 0.056 - -
HCM Control Delay (s) 8.6 - - 35.5 66.4 14.8 10.6 - -
HCM Lane LOS A - - E F B B - -
HCM 95th %tile Q(veh) 0 - - 0.1 1 0.4 0.2 - -



HCM 6th TWSC Existing Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 0 2 18 2 21 5 1015 56 36 471 3
Future Vol, veh/h 9 0 2 18 2 21 5 1015 56 36 471 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 50 100 - 25 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 8 8 8 8 8 8 8 8 8 8 8 8
Mvmt Flow 10 0 2 20 2 23 5 1103 61 39 512 3
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1748 1766 514 1706 1706 1103 515 0 0 1164 0 0
          Stage 1 592 592 - 1113 1113 - - - - - - -
          Stage 2 1156 1174 - 593 593 - - - - - - -
Critical Hdwy 7.18 6.58 6.28 7.18 6.58 4 4.18 - - 4.18 - -
Critical Hdwy Stg 1 6.18 5.58 - 5.4 5.58 - - - - - - -
Critical Hdwy Stg 2 6.18 5.58 - 2.5 5.58 - - - - - - -
Follow-up Hdwy 3.572 4.072 3.372 3.572 4.072 3.372 2.272 - - 2.272 - -
Pot Cap-1 Maneuver 65 81 549 70 88 503 1021 - - 579 - -
          Stage 1 482 485 - 314 277 - - - - - - -
          Stage 2 233 259 - 883 484 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 57 75 549 66 82 503 1021 - - 579 - -
Mov Cap-2 Maneuver 57 75 - 66 82 - - - - - - -
          Stage 1 480 453 - 312 276 - - - - - - -
          Stage 2 220 258 - 820 452 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 68.9 46.7 0 0.8
HCM LOS F E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1021 - - 68 67 503 579 - -
HCM Lane V/C Ratio 0.005 - - 0.176 0.324 0.045 0.068 - -
HCM Control Delay (s) 8.5 - - 68.9 82.7 12.5 11.7 - -
HCM Lane LOS A - - F F B B - -
HCM 95th %tile Q(veh) 0 - - 0.6 1.2 0.1 0.2 - -



HCM 6th TWSC Existing Conditions
1: SR 29 & Rutherford Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 17.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 10 68 1 52 2 642 87 68 925 2
Future Vol, veh/h 0 0 10 68 1 52 2 642 87 68 925 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 25 100 - - 80 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 0 0 11 72 1 55 2 683 93 72 984 2
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1891 1909 985 1869 1864 730 986 0 0 776 0 0
          Stage 1 1129 1129 - 734 734 - - - - - - -
          Stage 2 762 780 - 1135 1130 - - - - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 5.1 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - - 2.236 - -
Pot Cap-1 Maneuver 53 67 298 ~ 55 72 528 693 - - 831 - -
          Stage 1 246 277 - 409 423 - - - - - - -
          Stage 2 394 403 - 244 276 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 44 61 298 ~ 49 66 528 693 - - 831 - -
Mov Cap-2 Maneuver 44 61 - ~ 49 66 - - - - - - -
          Stage 1 245 253 - 408 422 - - - - - - -
          Stage 2 351 402 - 215 252 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 17.5 256.2 0 0.7
HCM LOS C F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 693 - - 298 49 528 831 - -
HCM Lane V/C Ratio 0.003 - - 0.036 1.498 0.105 0.087 - -
HCM Control Delay (s) 10.2 - - 17.5$ 439.7 12.6 9.7 - -
HCM Lane LOS B - - C F B A - -
HCM 95th %tile Q(veh) 0 - - 0.1 7 0.3 0.3 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Existing Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 14.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 2 13 65 0 35 1 661 22 35 1023 3
Future Vol, veh/h 5 2 13 65 0 35 1 661 22 35 1023 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 50 100 - 25 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 5 2 14 68 0 37 1 696 23 37 1077 3
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1881 1874 1079 1859 1852 696 1080 0 0 719 0 0
          Stage 1 1153 1153 - 698 698 - - - - - - -
          Stage 2 728 721 - 1161 1154 - - - - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 4 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 5.4 5.54 - - - - - - -
Critical Hdwy Stg 2 6.14 5.54 - 2.5 5.54 - - - - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - - 2.236 - -
Pot Cap-1 Maneuver 54 71 263 ~ 56 73 676 638 - - 873 - -
          Stage 1 238 270 - 494 439 - - - - - - -
          Stage 2 412 429 - 762 269 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 49 68 263 ~ 50 70 676 638 - - 873 - -
Mov Cap-2 Maneuver 49 68 - ~ 50 70 - - - - - - -
          Stage 1 238 259 - 493 438 - - - - - - -
          Stage 2 389 428 - 686 258 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 44.9 254.7 0 0.3
HCM LOS E F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 638 - - 111 50 676 873 - -
HCM Lane V/C Ratio 0.002 - - 0.19 1.368 0.055 0.042 - -
HCM Control Delay (s) 10.7 - - 44.9$ 386.2 10.6 9.3 - -
HCM Lane LOS B - - E F B A - -
HCM 95th %tile Q(veh) 0 - - 0.7 6.3 0.2 0.1 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Existing Conditions
1: SR 29 & Rutherford Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 12.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1 9 58 1 42 6 856 69 51 786 6
Future Vol, veh/h 3 1 9 58 1 42 6 856 69 51 786 6
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 25 100 - - 80 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 1 9 61 1 44 6 901 73 54 827 6
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1910 1924 830 1893 1891 938 833 0 0 974 0 0
          Stage 1 938 938 - 950 950 - - - - - - -
          Stage 2 972 986 - 943 941 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 5.1 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 52 67 370 ~ 53 70 429 800 - - 708 - -
          Stage 1 317 343 - 312 339 - - - - - - -
          Stage 2 304 326 - 315 342 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 43 62 370 ~ 48 64 429 800 - - 708 - -
Mov Cap-2 Maneuver 43 62 - ~ 48 64 - - - - - - -
          Stage 1 315 317 - 310 337 - - - - - - -
          Stage 2 270 324 - 283 316 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 39.5 219.4 0.1 0.6
HCM LOS E F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 800 - - 118 48 429 708 - -
HCM Lane V/C Ratio 0.008 - - 0.116 1.294 0.103 0.076 - -
HCM Control Delay (s) 9.5 - - 39.5$ 365.3 14.4 10.5 - -
HCM Lane LOS A - - E F B B - -
HCM 95th %tile Q(veh) 0 - - 0.4 5.8 0.3 0.2 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Existing Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 1 1 28 1 36 0 945 30 30 819 1
Future Vol, veh/h 2 1 1 28 1 36 0 945 30 30 819 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 50 100 - 25 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 97 97 97 97 97 97 97 97 97 97 97 97
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 1 1 29 1 37 0 974 31 31 844 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1916 1912 845 1882 1881 974 845 0 0 1005 0 0
          Stage 1 907 907 - 974 974 - - - - - - -
          Stage 2 1009 1005 - 908 907 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 4 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 5.4 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 2.5 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 51 68 363 54 71 557 792 - - 689 - -
          Stage 1 330 355 - 368 330 - - - - - - -
          Stage 2 290 319 - 822 355 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 45 65 363 51 68 557 792 - - 689 - -
Mov Cap-2 Maneuver 45 65 - 51 68 - - - - - - -
          Stage 1 330 339 - 368 330 - - - - - - -
          Stage 2 270 319 - 780 339 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 65.1 72.5 0 0.4
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 792 - - 64 51 557 689 - -
HCM Lane V/C Ratio - - - 0.064 0.586 0.067 0.045 - -
HCM Control Delay (s) 0 - - 65.1 147.7 11.9 10.5 - -
HCM Lane LOS A - - F F B B - -
HCM 95th %tile Q(veh) 0 - - 0.2 2.3 0.2 0.1 - -



HCM 6th TWSC Opening Year Conditions
1: SR 29 & Rutherford Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 5 5 25 5 55 10 965 70 40 570 5
Future Vol, veh/h 5 5 5 25 5 55 10 965 70 40 570 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 25 100 - - 80 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 7 7 7 7 7 7 7 7 7 7 7 7
Mvmt Flow 5 5 5 25 5 55 10 965 70 40 570 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1703 1708 573 1678 1675 1000 575 0 0 1035 0 0
          Stage 1 653 653 - 1020 1020 - - - - - - -
          Stage 2 1050 1055 - 658 655 - - - - - - -
Critical Hdwy 7.17 6.57 6.27 7.17 6.57 5.1 4.17 - - 4.17 - -
Critical Hdwy Stg 1 6.17 5.57 - 6.17 5.57 - - - - - - -
Critical Hdwy Stg 2 6.17 5.57 - 6.17 5.57 - - - - - - -
Follow-up Hdwy 3.563 4.063 3.363 3.563 4.063 3.363 2.263 - - 2.263 - -
Pot Cap-1 Maneuver 70 89 510 73 93 399 974 - - 653 - -
          Stage 1 448 456 - 279 308 - - - - - - -
          Stage 2 269 296 - 445 455 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 55 83 510 65 86 399 974 - - 653 - -
Mov Cap-2 Maneuver 55 83 - 65 86 - - - - - - -
          Stage 1 444 428 - 276 305 - - - - - - -
          Stage 2 226 293 - 409 427 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 51 43.3 0.1 0.7
HCM LOS F E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 974 - - 93 68 399 653 - -
HCM Lane V/C Ratio 0.01 - - 0.161 0.441 0.138 0.061 - -
HCM Control Delay (s) 8.7 - - 51 94.4 15.5 10.9 - -
HCM Lane LOS A - - F F C B - -
HCM 95th %tile Q(veh) 0 - - 0.5 1.7 0.5 0.2 - -



HCM 6th TWSC Opening Year Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 3.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 5 5 25 5 25 10 1115 65 40 520 5
Future Vol, veh/h 15 5 5 25 5 25 10 1115 65 40 520 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 50 100 - 25 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 8 8 8 8 8 8 8 8 8 8 8 8
Mvmt Flow 15 5 5 25 5 25 10 1115 65 40 520 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1786 1803 523 1743 1740 1115 525 0 0 1180 0 0
          Stage 1 603 603 - 1135 1135 - - - - - - -
          Stage 2 1183 1200 - 608 605 - - - - - - -
Critical Hdwy 7.18 6.58 6.28 7.18 6.58 4 4.18 - - 4.18 - -
Critical Hdwy Stg 1 6.18 5.58 - 5.4 5.58 - - - - - - -
Critical Hdwy Stg 2 6.18 5.58 - 2.5 5.58 - - - - - - -
Follow-up Hdwy 3.572 4.072 3.372 3.572 4.072 3.372 2.272 - - 2.272 - -
Pot Cap-1 Maneuver 61 77 542 66 84 498 1012 - - 571 - -
          Stage 1 476 479 - 306 270 - - - - - - -
          Stage 2 225 252 - 880 478 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 52 71 542 58 77 498 1012 - - 571 - -
Mov Cap-2 Maneuver 52 71 - 58 77 - - - - - - -
          Stage 1 471 445 - 303 267 - - - - - - -
          Stage 2 208 249 - 802 445 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 86 68 0.1 0.8
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1012 - - 68 60 498 571 - -
HCM Lane V/C Ratio 0.01 - - 0.368 0.5 0.05 0.07 - -
HCM Control Delay (s) 8.6 - - 86 114.2 12.6 11.8 - -
HCM Lane LOS A - - F F B B - -
HCM 95th %tile Q(veh) 0 - - 1.4 2 0.2 0.2 - -



HCM 6th TWSC Opening Year Conditions
1: SR 29 & Rutherford Road PM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 19.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 5 15 65 5 55 5 670 85 75 1015 5
Future Vol, veh/h 10 5 15 65 5 55 5 670 85 75 1015 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 25 100 - - 80 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 10 5 15 65 5 55 5 670 85 75 1015 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1921 1933 1018 1901 1893 713 1020 0 0 755 0 0
          Stage 1 1168 1168 - 723 723 - - - - - - -
          Stage 2 753 765 - 1178 1170 - - - - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 5.1 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - - 2.236 - -
Pot Cap-1 Maneuver 50 65 286 ~ 52 69 537 673 - - 846 - -
          Stage 1 233 265 - 414 428 - - - - - - -
          Stage 2 399 409 - 230 265 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 39 59 286 ~ 43 62 537 673 - - 846 - -
Mov Cap-2 Maneuver 39 59 - ~ 43 62 - - - - - - -
          Stage 1 231 241 - 411 425 - - - - - - -
          Stage 2 351 406 - 194 241 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 80.4 283.2 0.1 0.7
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 673 - - 76 44 537 846 - -
HCM Lane V/C Ratio 0.007 - - 0.395 1.591 0.102 0.089 - -
HCM Control Delay (s) 10.4 - - 80.4$ 495.9 12.5 9.7 - -
HCM Lane LOS B - - F F B A - -
HCM 95th %tile Q(veh) 0 - - 1.5 7 0.3 0.3 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Opening Year Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road PM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 24.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 5 15 75 5 40 5 685 35 40 1125 5
Future Vol, veh/h 10 5 15 75 5 40 5 685 35 40 1125 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 50 100 - 25 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 10 5 15 75 5 40 5 685 35 40 1125 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1943 1938 1128 1913 1905 685 1130 0 0 720 0 0
          Stage 1 1208 1208 - 695 695 - - - - - - -
          Stage 2 735 730 - 1218 1210 - - - - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 4 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 5.4 5.54 - - - - - - -
Critical Hdwy Stg 2 6.14 5.54 - 2.5 5.54 - - - - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - - 2.236 - -
Pot Cap-1 Maneuver 48 65 246 ~ 51 68 681 611 - - 872 - -
          Stage 1 222 254 - 495 441 - - - - - - -
          Stage 2 408 425 - 749 253 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 41 61 246 ~ 43 64 681 611 - - 872 - -
Mov Cap-2 Maneuver 41 61 - ~ 43 64 - - - - - - -
          Stage 1 220 242 - 491 437 - - - - - - -
          Stage 2 377 422 - 657 241 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 77.5 $ 395.8 0.1 0.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 611 - - 78 44 681 872 - -
HCM Lane V/C Ratio 0.008 - - 0.385 1.818 0.059 0.046 - -
HCM Control Delay (s) 10.9 - - 77.5$ 588.4 10.6 9.3 - -
HCM Lane LOS B - - F F B A - -
HCM 95th %tile Q(veh) 0 - - 1.5 8.2 0.2 0.1 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Opening Year Conditions
1: SR 29 & Rutherford Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 25.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 5 15 70 5 50 10 940 80 60 860 10
Future Vol, veh/h 5 5 15 70 5 50 10 940 80 60 860 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 25 100 - - 80 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 5 15 70 5 50 10 940 80 60 860 10
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2013 2025 865 1995 1990 980 870 0 0 1020 0 0
          Stage 1 985 985 - 1000 1000 - - - - - - -
          Stage 2 1028 1040 - 995 990 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 5.1 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 44 58 353 ~ 45 61 411 775 - - 680 - -
          Stage 1 299 326 - 293 321 - - - - - - -
          Stage 2 283 307 - 295 324 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 33 52 353 ~ 37 55 411 775 - - 680 - -
Mov Cap-2 Maneuver 33 52 - ~ 37 55 - - - - - - -
          Stage 1 295 297 - 289 317 - - - - - - -
          Stage 2 241 303 - 253 295 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 63.2 $ 415.4 0.1 0.7
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 775 - - 86 38 411 680 - -
HCM Lane V/C Ratio 0.013 - - 0.291 1.974 0.122 0.088 - -
HCM Control Delay (s) 9.7 - - 63.2$ 682.3 15 10.8 - -
HCM Lane LOS A - - F F C B - -
HCM 95th %tile Q(veh) 0 - - 1.1 8.1 0.4 0.3 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Opening Year Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 6.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 5 5 35 5 40 5 990 35 30 950 5
Future Vol, veh/h 5 5 5 35 5 40 5 990 35 30 950 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 50 100 - 25 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 5 5 35 5 40 5 990 35 30 950 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2053 2048 953 2018 2015 990 955 0 0 1025 0 0
          Stage 1 1013 1013 - 1000 1000 - - - - - - -
          Stage 2 1040 1035 - 1018 1015 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 4 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 5.4 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 2.5 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 41 56 314 43 59 551 720 - - 677 - -
          Stage 1 288 316 - 358 321 - - - - - - -
          Stage 2 278 309 - 797 316 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 34 53 314 38 56 551 720 - - 677 - -
Mov Cap-2 Maneuver 34 53 - 38 56 - - - - - - -
          Stage 1 286 302 - 355 319 - - - - - - -
          Stage 2 252 307 - 737 302 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 87.5 154.1 0 0.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 720 - - 58 40 551 677 - -
HCM Lane V/C Ratio 0.007 - - 0.259 1 0.073 0.044 - -
HCM Control Delay (s) 10 - - 87.5 296.2 12 10.6 - -
HCM Lane LOS B - - F F B B - -
HCM 95th %tile Q(veh) 0 - - 0.9 3.9 0.2 0.1 - -



HCM 6th TWSC Cumulative Year Conditions
1: SR 29 & Rutherford Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 4.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 5 5 30 5 65 10 1070 80 45 630 10
Future Vol, veh/h 5 5 5 30 5 65 10 1070 80 45 630 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 25 100 - - 80 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 7 7 7 7 7 7 7 7 7 7 7 7
Mvmt Flow 5 5 5 30 5 65 10 1070 80 45 630 10
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1890 1895 635 1860 1860 1110 640 0 0 1150 0 0
          Stage 1 725 725 - 1130 1130 - - - - - - -
          Stage 2 1165 1170 - 730 730 - - - - - - -
Critical Hdwy 7.17 6.57 6.27 7.17 6.57 5.1 4.17 - - 4.17 - -
Critical Hdwy Stg 1 6.17 5.57 - 6.17 5.57 - - - - - - -
Critical Hdwy Stg 2 6.17 5.57 - 6.17 5.57 - - - - - - -
Follow-up Hdwy 3.563 4.063 3.363 3.563 4.063 3.363 2.263 - - 2.263 - -
Pot Cap-1 Maneuver 52 68 470 54 71 357 921 - - 590 - -
          Stage 1 409 423 - 242 273 - - - - - - -
          Stage 2 231 261 - 406 420 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 37 62 470 47 65 357 921 - - 590 - -
Mov Cap-2 Maneuver 37 62 - 47 65 - - - - - - -
          Stage 1 405 391 - 239 270 - - - - - - -
          Stage 2 183 258 - 366 388 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 74.9 74.5 0.1 0.8
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 921 - - 66 49 357 590 - -
HCM Lane V/C Ratio 0.011 - - 0.227 0.714 0.182 0.076 - -
HCM Control Delay (s) 9 - - 74.9 180.8 17.3 11.6 - -
HCM Lane LOS A - - F F C B - -
HCM 95th %tile Q(veh) 0 - - 0.8 2.9 0.7 0.2 - -



HCM 6th TWSC Cumulative Year Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 5.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 5 5 25 5 30 10 1230 70 45 575 5
Future Vol, veh/h 15 5 5 25 5 30 10 1230 70 45 575 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 50 100 - 25 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 8 8 8 8 8 8 8 8 8 8 8 8
Mvmt Flow 15 5 5 25 5 30 10 1230 70 45 575 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1971 1988 578 1923 1920 1230 580 0 0 1300 0 0
          Stage 1 668 668 - 1250 1250 - - - - - - -
          Stage 2 1303 1320 - 673 670 - - - - - - -
Critical Hdwy 7.18 6.58 6.28 7.18 6.58 4 4.18 - - 4.18 - -
Critical Hdwy Stg 1 6.18 5.58 - 5.4 5.58 - - - - - - -
Critical Hdwy Stg 2 6.18 5.58 - 2.5 5.58 - - - - - - -
Follow-up Hdwy 3.572 4.072 3.372 3.572 4.072 3.372 2.272 - - 2.272 - -
Pot Cap-1 Maneuver 45 59 504 49 65 458 965 - - 513 - -
          Stage 1 438 447 - 270 238 - - - - - - -
          Stage 2 192 220 - 866 446 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 36 53 504 42 59 458 965 - - 513 - -
Mov Cap-2 Maneuver 36 53 - 42 59 - - - - - - -
          Stage 1 434 408 - 267 236 - - - - - - -
          Stage 2 174 218 - 773 407 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 143.1 101.3 0.1 0.9
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 965 - - 48 44 458 513 - -
HCM Lane V/C Ratio 0.01 - - 0.521 0.682 0.066 0.088 - -
HCM Control Delay (s) 8.8 - - 143.1 189.1 13.4 12.7 - -
HCM Lane LOS A - - F F B B - -
HCM 95th %tile Q(veh) 0 - - 1.9 2.6 0.2 0.3 - -



HCM 6th TWSC Cumulative Year Conditions
1: SR 29 & Rutherford Road PM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 41.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 5 20 75 5 65 5 740 95 85 1125 5
Future Vol, veh/h 10 5 20 75 5 65 5 740 95 85 1125 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 25 100 - - 80 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 10 5 20 75 5 65 5 740 95 85 1125 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2131 2143 1128 2108 2098 788 1130 0 0 835 0 0
          Stage 1 1298 1298 - 798 798 - - - - - - -
          Stage 2 833 845 - 1310 1300 - - - - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 5.1 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 6.14 5.54 - - - - - - -
Critical Hdwy Stg 2 6.14 5.54 - 6.14 5.54 - - - - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - - 2.236 - -
Pot Cap-1 Maneuver 35 48 246 ~ 37 51 498 611 - - 790 - -
          Stage 1 197 230 - 377 395 - - - - - - -
          Stage 2 360 376 - 194 229 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 25 42 246 ~ 28 45 498 611 - - 790 - -
Mov Cap-2 Maneuver 25 42 - ~ 28 45 - - - - - - -
          Stage 1 195 205 - 374 392 - - - - - - -
          Stage 2 306 373 - 155 204 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 135.4 $ 603 0.1 0.7
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 611 - - 58 29 498 790 - -
HCM Lane V/C Ratio 0.008 - - 0.603 2.759 0.131 0.108 - -
HCM Control Delay (s) 10.9 - - 135.4$ 1082.2 13.3 10.1 - -
HCM Lane LOS B - - F F B B - -
HCM 95th %tile Q(veh) 0 - - 2.5 9.5 0.4 0.4 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Cumulative Year Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road PM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 54.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 5 20 90 5 45 5 760 40 40 1245 5
Future Vol, veh/h 10 5 20 90 5 45 5 760 40 40 1245 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 50 100 - 25 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 4 4 4 4 4 4 4 4 4 4 4 4
Mvmt Flow 10 5 20 90 5 45 5 760 40 40 1245 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2143 2138 1248 2110 2100 760 1250 0 0 800 0 0
          Stage 1 1328 1328 - 770 770 - - - - - - -
          Stage 2 815 810 - 1340 1330 - - - - - - -
Critical Hdwy 7.14 6.54 6.24 7.14 6.54 4 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.14 5.54 - 5.4 5.54 - - - - - - -
Critical Hdwy Stg 2 6.14 5.54 - 2.5 5.54 - - - - - - -
Follow-up Hdwy 3.536 4.036 3.336 3.536 4.036 3.336 2.236 - - 2.236 - -
Pot Cap-1 Maneuver 35 48 209 ~ 37 51 646 550 - - 814 - -
          Stage 1 189 222 - 457 407 - - - - - - -
          Stage 2 368 390 - 722 222 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 29 45 209 ~ 29 48 646 550 - - 814 - -
Mov Cap-2 Maneuver 29 45 - ~ 29 48 - - - - - - -
          Stage 1 187 211 - 453 403 - - - - - - -
          Stage 2 335 386 - 606 211 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 118 $ 853 0.1 0.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 550 - - 63 30 646 814 - -
HCM Lane V/C Ratio 0.009 - - 0.556 3.167 0.07 0.049 - -
HCM Control Delay (s) 11.6 - - 118$ 1251.8 11 9.7 - -
HCM Lane LOS B - - F F B A - -
HCM 95th %tile Q(veh) 0 - - 2.3 11.3 0.2 0.2 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Cumulative Year Conditions
1: SR 29 & Rutherford Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 50.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 5 15 80 5 60 10 1040 85 65 955 10
Future Vol, veh/h 5 5 15 80 5 60 10 1040 85 65 955 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 25 100 - - 80 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 5 15 80 5 60 10 1040 85 65 955 10
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2225 2235 960 2203 2198 1083 965 0 0 1125 0 0
          Stage 1 1090 1090 - 1103 1103 - - - - - - -
          Stage 2 1135 1145 - 1100 1095 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 5.1 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 31 43 311 ~ 32 45 370 714 - - 621 - -
          Stage 1 261 291 - 256 287 - - - - - - -
          Stage 2 246 274 - 257 290 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 21 38 311 ~ 25 40 370 714 - - 621 - -
Mov Cap-2 Maneuver 21 38 - ~ 25 40 - - - - - - -
          Stage 1 257 260 - 252 283 - - - - - - -
          Stage 2 200 270 - 215 260 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 102.5 $ 789.7 0.1 0.7
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 714 - - 60 26 370 621 - -
HCM Lane V/C Ratio 0.014 - - 0.417 3.269 0.162 0.105 - -
HCM Control Delay (s) 10.1 - - 102.5$ 1335.5 16.6 11.5 - -
HCM Lane LOS B - - F F C B - -
HCM 95th %tile Q(veh) 0 - - 1.6 10.4 0.6 0.3 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Cumulative Year Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Intersection
Int Delay, s/veh 13.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 5 10 40 5 45 5 1100 40 30 1050 5
Future Vol, veh/h 5 5 10 40 5 45 5 1100 40 30 1050 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - 50 100 - 25 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 5 10 40 5 45 5 1100 40 30 1050 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2268 2263 1053 2230 2225 1100 1055 0 0 1140 0 0
          Stage 1 1113 1113 - 1110 1110 - - - - - - -
          Stage 2 1155 1150 - 1120 1115 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 4 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 5.4 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 2.5 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 29 41 275 ~ 31 43 509 660 - - 613 - -
          Stage 1 253 284 - 317 285 - - - - - - -
          Stage 2 240 273 - 773 283 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 23 39 275 ~ 26 41 509 660 - - 613 - -
Mov Cap-2 Maneuver 23 39 - ~ 26 41 - - - - - - -
          Stage 1 251 270 - 314 283 - - - - - - -
          Stage 2 213 271 - 695 269 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 112.3 $ 325.5 0 0.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 660 - - 52 27 509 613 - -
HCM Lane V/C Ratio 0.008 - - 0.385 1.667 0.088 0.049 - -
HCM Control Delay (s) 10.5 - - 112.3$ 638.3 12.8 11.2 - -
HCM Lane LOS B - - F F B B - -
HCM 95th %tile Q(veh) 0 - - 1.4 5.4 0.3 0.2 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Existing Signal Conditions
1: SR 29 & Rutherford Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1 0 1 21 0 47 5 879 63 36 519 4
Future Volume (veh/h) 1 0 1 21 0 47 5 879 63 36 519 4
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 1 0 1 22 0 49 5 925 66 38 546 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 7 7 7 7 7 7 7 7 7 7 7 7
Cap, veh/h 5 0 5 166 0 148 24 1003 72 125 1183 9
Arrive On Green 0.01 0.00 0.01 0.10 0.00 0.10 0.01 0.61 0.61 0.07 0.66 0.66
Sat Flow, veh/h 805 0 805 1711 0 1522 1711 1657 118 1711 1781 13
Grp Volume(v), veh/h 2 0 0 22 0 49 5 0 991 38 0 550
Grp Sat Flow(s),veh/h/ln 1611 0 0 1711 0 1522 1711 0 1775 1711 0 1794
Q Serve(g_s), s 0.1 0.0 0.0 1.1 0.0 2.9 0.3 0.0 48.0 2.0 0.0 14.3
Cycle Q Clear(g_c), s 0.1 0.0 0.0 1.1 0.0 2.9 0.3 0.0 48.0 2.0 0.0 14.3
Prop In Lane 0.50 0.50 1.00 1.00 1.00 0.07 1.00 0.01
Lane Grp Cap(c), veh/h 10 0 0 166 0 148 24 0 1075 125 0 1192
V/C Ratio(X) 0.21 0.00 0.00 0.13 0.00 0.33 0.20 0.00 0.92 0.30 0.00 0.46
Avail Cap(c_a), veh/h 268 0 0 285 0 253 196 0 1403 196 0 1418
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 47.6 0.0 0.0 39.7 0.0 40.5 46.9 0.0 16.9 42.3 0.0 7.8
Incr Delay (d2), s/veh 10.4 0.0 0.0 0.4 0.0 1.3 4.0 0.0 8.6 1.4 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 0.0 0.0 0.5 0.0 1.1 0.1 0.0 18.2 0.9 0.0 4.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 58.0 0.0 0.0 40.1 0.0 41.8 50.9 0.0 25.5 43.6 0.0 8.1
LnGrp LOS E A A D A D D A C D A A
Approach Vol, veh/h 2 71 996 588
Approach Delay, s/veh 58.0 41.3 25.7 10.4
Approach LOS E D C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 11.7 65.1 5.3 6.1 70.8 14.0
Change Period (Y+Rc), s * 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s * 11 76.0 * 16 * 11 76.0 16.0
Max Q Clear Time (g_c+I1), s 4.0 50.0 2.1 2.3 16.3 4.9
Green Ext Time (p_c), s 0.0 8.3 0.0 0.0 3.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 20.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Signal Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 0 2 18 2 21 5 1015 56 36 471 3
Future Volume (veh/h) 9 0 2 18 2 21 5 1015 56 36 471 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1781 1781 1781 1781 1781 1781 1781 1781 1781 1781 1781 1781
Adj Flow Rate, veh/h 10 0 2 20 2 23 5 1103 61 39 512 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 8 8 8 8 8 8 8 8 8 8 8 8
Cap, veh/h 20 0 4 56 6 55 24 1182 1001 125 1279 7
Arrive On Green 0.01 0.00 0.01 0.04 0.04 0.04 0.01 0.66 0.66 0.07 0.72 0.72
Sat Flow, veh/h 1385 0 277 1549 155 1510 1697 1781 1510 1697 1769 10
Grp Volume(v), veh/h 12 0 0 22 0 23 5 1103 61 39 0 515
Grp Sat Flow(s),veh/h/ln1662 0 0 1704 0 1510 1697 1781 1510 1697 0 1780
Q Serve(g_s), s 0.7 0.0 0.0 1.2 0.0 1.4 0.3 53.1 1.4 2.1 0.0 10.9
Cycle Q Clear(g_c), s 0.7 0.0 0.0 1.2 0.0 1.4 0.3 53.1 1.4 2.1 0.0 10.9
Prop In Lane 0.83 0.17 0.91 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 24 0 0 62 0 55 24 1182 1001 125 0 1286
V/C Ratio(X) 0.51 0.00 0.00 0.36 0.00 0.42 0.21 0.93 0.06 0.31 0.00 0.40
Avail Cap(c_a), veh/h 449 0 0 285 0 252 192 1396 1183 192 0 1395
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 47.5 0.0 0.0 45.6 0.0 45.7 47.2 14.4 5.7 42.6 0.0 5.2
Incr Delay (d2), s/veh 15.8 0.0 0.0 3.4 0.0 5.1 4.1 10.6 0.0 1.4 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 0.0 0.0 0.6 0.0 0.6 0.1 19.4 0.4 0.9 0.0 2.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.2 0.0 0.0 49.1 0.0 50.8 51.4 25.0 5.8 44.0 0.0 5.4
LnGrp LOS E A A D A D D C A D A A
Approach Vol, veh/h 12 45 1169 554
Approach Delay, s/veh 63.2 50.0 24.1 8.2
Approach LOS E D C A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s11.9 71.2 5.9 6.1 77.0 8.0
Change Period (Y+Rc), s* 4.7 6.9 4.5 * 4.7 6.9 4.5
Max Green Setting (Gmax), s* 11 76.0 26.2 * 11 76.0 16.2
Max Q Clear Time (g_c+I1), s4.1 55.1 2.7 2.3 12.9 3.4
Green Ext Time (p_c), s 0.0 9.2 0.0 0.0 3.3 0.1

Intersection Summary
HCM 6th Ctrl Delay 20.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Signal Conditions
1: SR 29 & Rutherford Road PM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 10 68 1 52 2 642 87 68 925 2
Future Volume (veh/h) 0 0 10 68 1 52 2 642 87 68 925 2
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841
Adj Flow Rate, veh/h 0 0 11 72 1 55 2 683 93 72 984 2
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 0 0 46 213 3 192 10 786 107 185 1093 2
Arrive On Green 0.00 0.00 0.03 0.12 0.12 0.12 0.01 0.50 0.50 0.11 0.60 0.60
Sat Flow, veh/h 0 0 1560 1730 24 1560 1753 1586 216 1753 1836 4
Grp Volume(v), veh/h 0 0 11 73 0 55 2 0 776 72 0 986
Grp Sat Flow(s),veh/h/ln 0 0 1560 1754 0 1560 1753 0 1802 1753 0 1840
Q Serve(g_s), s 0.0 0.0 0.6 3.2 0.0 2.7 0.1 0.0 32.5 3.3 0.0 39.8
Cycle Q Clear(g_c), s 0.0 0.0 0.6 3.2 0.0 2.7 0.1 0.0 32.5 3.3 0.0 39.8
Prop In Lane 0.00 1.00 0.99 1.00 1.00 0.12 1.00 0.00
Lane Grp Cap(c), veh/h 0 0 46 216 0 192 10 0 893 185 0 1095
V/C Ratio(X) 0.00 0.00 0.24 0.34 0.00 0.29 0.19 0.00 0.87 0.39 0.00 0.90
Avail Cap(c_a), veh/h 0 0 293 329 0 293 294 0 1643 294 0 1678
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 40.4 34.2 0.0 34.0 42.1 0.0 19.0 35.5 0.0 15.0
Incr Delay (d2), s/veh 0.0 0.0 2.6 0.9 0.0 0.8 8.6 0.0 2.8 1.3 0.0 4.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.0 0.3 1.4 0.0 1.1 0.1 0.0 12.1 1.4 0.0 14.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 0.0 43.0 35.1 0.0 34.8 50.7 0.0 21.8 36.9 0.0 19.8
LnGrp LOS A A D D A C D A C D A B
Approach Vol, veh/h 11 128 778 1058
Approach Delay, s/veh 43.0 35.0 21.9 21.0
Approach LOS D C C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 13.7 49.1 7.2 5.2 57.6 15.2
Change Period (Y+Rc), s * 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s * 14 77.7 * 16 * 14 77.7 16.0
Max Q Clear Time (g_c+I1), s 5.3 34.5 2.6 2.1 41.8 5.2
Green Ext Time (p_c), s 0.1 6.0 0.0 0.0 8.9 0.3

Intersection Summary
HCM 6th Ctrl Delay 22.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Signal Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road PM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 2 13 65 0 35 1 661 22 35 1023 3
Future Volume (veh/h) 5 2 13 65 0 35 1 661 22 35 1023 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841
Adj Flow Rate, veh/h 5 2 14 68 0 37 1 696 23 37 1077 3
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 19 8 53 182 0 162 5 1045 886 124 1165 3
Arrive On Green 0.05 0.05 0.05 0.10 0.00 0.10 0.00 0.57 0.57 0.07 0.64 0.64
Sat Flow, veh/h 387 155 1084 1753 0 1560 1753 1841 1560 1753 1835 5
Grp Volume(v), veh/h 21 0 0 68 0 37 1 696 23 37 0 1080
Grp Sat Flow(s),veh/h/ln1626 0 0 1753 0 1560 1753 1841 1560 1753 0 1840
Q Serve(g_s), s 1.2 0.0 0.0 3.6 0.0 2.2 0.1 26.4 0.6 2.0 0.0 52.0
Cycle Q Clear(g_c), s 1.2 0.0 0.0 3.6 0.0 2.2 0.1 26.4 0.6 2.0 0.0 52.0
Prop In Lane 0.24 0.67 1.00 1.00 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 79 0 0 182 0 162 5 1045 886 124 0 1169
V/C Ratio(X) 0.27 0.00 0.00 0.37 0.00 0.23 0.19 0.67 0.03 0.30 0.00 0.92
Avail Cap(c_a), veh/h 259 0 0 280 0 249 192 1487 1260 192 0 1486
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 46.0 0.0 0.0 41.9 0.0 41.3 49.9 15.1 9.5 44.3 0.0 16.2
Incr Delay (d2), s/veh 1.8 0.0 0.0 1.3 0.0 0.7 16.4 0.7 0.0 1.3 0.0 8.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 0.0 0.0 1.6 0.0 0.9 0.0 9.7 0.2 0.9 0.0 20.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.8 0.0 0.0 43.2 0.0 42.0 66.3 15.8 9.5 45.6 0.0 24.7
LnGrp LOS D A A D A D E B A D A C
Approach Vol, veh/h 21 105 720 1117
Approach Delay, s/veh 47.8 42.7 15.7 25.4
Approach LOS D D B C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s11.8 63.8 9.6 5.0 70.6 15.1
Change Period (Y+Rc), s* 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s* 11 81.0 * 16 * 11 81.0 16.0
Max Q Clear Time (g_c+I1), s4.0 28.4 3.2 2.1 54.0 5.6
Green Ext Time (p_c), s 0.0 5.1 0.0 0.0 9.7 0.3

Intersection Summary
HCM 6th Ctrl Delay 23.0
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Signal Conditions
1: SR 29 & Rutherford Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 1 9 58 1 42 6 856 69 51 786 6
Future Volume (veh/h) 3 1 9 58 1 42 6 856 69 51 786 6
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 3 1 9 61 1 44 6 901 73 54 827 6
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 13 4 38 180 3 162 30 981 79 150 1191 9
Arrive On Green 0.03 0.03 0.03 0.10 0.10 0.10 0.02 0.57 0.57 0.08 0.64 0.64
Sat Flow, veh/h 380 127 1140 1754 29 1585 1781 1707 138 1781 1854 13
Grp Volume(v), veh/h 13 0 0 62 0 44 6 0 974 54 0 833
Grp Sat Flow(s),veh/h/ln 1646 0 0 1783 0 1585 1781 0 1845 1781 0 1868
Q Serve(g_s), s 0.8 0.0 0.0 3.3 0.0 2.6 0.3 0.0 48.6 2.9 0.0 29.4
Cycle Q Clear(g_c), s 0.8 0.0 0.0 3.3 0.0 2.6 0.3 0.0 48.6 2.9 0.0 29.4
Prop In Lane 0.23 0.69 0.98 1.00 1.00 0.07 1.00 0.01
Lane Grp Cap(c), veh/h 55 0 0 182 0 162 30 0 1060 150 0 1199
V/C Ratio(X) 0.24 0.00 0.00 0.34 0.00 0.27 0.20 0.00 0.92 0.36 0.00 0.69
Avail Cap(c_a), veh/h 258 0 0 279 0 248 192 0 1404 249 0 1481
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 48.1 0.0 0.0 42.6 0.0 42.3 49.5 0.0 19.6 44.2 0.0 11.8
Incr Delay (d2), s/veh 2.2 0.0 0.0 1.1 0.0 0.9 3.2 0.0 8.2 1.4 0.0 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 1.5 0.0 1.1 0.2 0.0 20.0 1.3 0.0 10.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 50.3 0.0 0.0 43.7 0.0 43.2 52.7 0.0 27.8 45.6 0.0 12.9
LnGrp LOS D A A D A D D A C D A B
Approach Vol, veh/h 13 106 980 887
Approach Delay, s/veh 50.3 43.5 27.9 14.9
Approach LOS D D C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 13.3 65.6 8.1 6.4 72.5 15.2
Change Period (Y+Rc), s * 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s * 14 77.7 * 16 * 11 81.0 16.0
Max Q Clear Time (g_c+I1), s 4.9 50.6 2.8 2.3 31.4 5.3
Green Ext Time (p_c), s 0.1 8.1 0.0 0.0 6.7 0.3

Intersection Summary
HCM 6th Ctrl Delay 23.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Signal Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 2 1 1 28 1 36 0 945 30 30 819 1
Future Volume (veh/h) 2 1 1 28 1 36 0 945 30 30 819 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2 1 1 29 1 37 0 974 31 31 844 1
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 10 5 5 175 6 161 2 1084 918 119 1307 2
Arrive On Green 0.01 0.01 0.01 0.10 0.10 0.10 0.00 0.58 0.58 0.07 0.70 0.70
Sat Flow, veh/h 874 437 437 1725 59 1585 1781 1870 1585 1781 1868 2
Grp Volume(v), veh/h 4 0 0 30 0 37 0 974 31 31 0 845
Grp Sat Flow(s),veh/h/ln1748 0 0 1784 0 1585 1781 1870 1585 1781 0 1870
Q Serve(g_s), s 0.2 0.0 0.0 1.3 0.0 1.9 0.0 39.8 0.7 1.4 0.0 21.6
Cycle Q Clear(g_c), s 0.2 0.0 0.0 1.3 0.0 1.9 0.0 39.8 0.7 1.4 0.0 21.6
Prop In Lane 0.50 0.25 0.97 1.00 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 20 0 0 181 0 161 2 1084 918 119 0 1309
V/C Ratio(X) 0.20 0.00 0.00 0.17 0.00 0.23 0.00 0.90 0.03 0.26 0.00 0.65
Avail Cap(c_a), veh/h 321 0 0 328 0 291 225 1631 1382 225 0 1631
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 42.7 0.0 0.0 35.8 0.0 36.0 0.0 16.1 7.9 38.6 0.0 7.2
Incr Delay (d2), s/veh 4.6 0.0 0.0 0.4 0.0 0.7 0.0 4.9 0.0 1.2 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 0.0 0.0 0.6 0.0 0.7 0.0 14.9 0.2 0.6 0.0 5.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.3 0.0 0.0 36.2 0.0 36.8 0.0 21.0 7.9 39.8 0.0 7.8
LnGrp LOS D A A D A D A C A D A A
Approach Vol, veh/h 4 67 1005 876
Approach Delay, s/veh 47.3 36.5 20.6 8.9
Approach LOS D D C A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s10.5 57.4 5.7 0.0 67.9 13.5
Change Period (Y+Rc), s* 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s* 11 76.0 * 16 * 11 76.0 16.0
Max Q Clear Time (g_c+I1), s3.4 41.8 2.2 0.0 23.6 3.9
Green Ext Time (p_c), s 0.0 8.7 0.0 0.0 6.9 0.1

Intersection Summary
HCM 6th Ctrl Delay 15.9
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Opening Year Signal Conditions
1: SR 29 & Rutherford Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 5 5 25 5 55 10 965 70 40 570 5
Future Volume (veh/h) 5 5 5 25 5 55 10 965 70 40 570 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 5 5 5 25 5 55 10 965 70 40 570 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 7 7 7 7 7 7 7 7 7 7 7 7
Cap, veh/h 20 20 20 129 26 136 45 1029 75 118 1182 10
Arrive On Green 0.04 0.04 0.04 0.09 0.09 0.09 0.03 0.62 0.62 0.07 0.66 0.66
Sat Flow, veh/h 556 556 556 1437 287 1522 1711 1655 120 1711 1778 16
Grp Volume(v), veh/h 15 0 0 30 0 55 10 0 1035 40 0 575
Grp Sat Flow(s),veh/h/ln 1668 0 0 1724 0 1522 1711 0 1775 1711 0 1793
Q Serve(g_s), s 1.0 0.0 0.0 1.8 0.0 3.9 0.7 0.0 60.7 2.6 0.0 18.1
Cycle Q Clear(g_c), s 1.0 0.0 0.0 1.8 0.0 3.9 0.7 0.0 60.7 2.6 0.0 18.1
Prop In Lane 0.33 0.33 0.83 1.00 1.00 0.07 1.00 0.01
Lane Grp Cap(c), veh/h 61 0 0 154 0 136 45 0 1103 118 0 1192
V/C Ratio(X) 0.25 0.00 0.00 0.19 0.00 0.40 0.22 0.00 0.94 0.34 0.00 0.48
Avail Cap(c_a), veh/h 233 0 0 241 0 213 164 0 1332 164 0 1346
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 53.7 0.0 0.0 48.3 0.0 49.3 54.7 0.0 19.7 50.8 0.0 9.5
Incr Delay (d2), s/veh 2.1 0.0 0.0 0.6 0.0 1.9 2.5 0.0 11.4 1.7 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.5 0.0 0.0 0.8 0.0 1.6 0.3 0.0 24.6 1.1 0.0 6.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 55.8 0.0 0.0 48.9 0.0 51.2 57.1 0.0 31.1 52.5 0.0 9.8
LnGrp LOS E A A D A D E A C D A A
Approach Vol, veh/h 15 85 1045 615
Approach Delay, s/veh 55.8 50.4 31.4 12.6
Approach LOS E D C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.6 78.1 8.9 7.7 83.1 15.0
Change Period (Y+Rc), s * 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s * 11 86.0 * 16 * 11 86.0 16.0
Max Q Clear Time (g_c+I1), s 4.6 62.7 3.0 2.7 20.1 5.9
Green Ext Time (p_c), s 0.0 8.6 0.0 0.0 3.9 0.2

Intersection Summary
HCM 6th Ctrl Delay 25.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Opening Year Signal Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 15 5 5 25 5 25 10 1115 65 40 520 5
Future Volume (veh/h) 15 5 5 25 5 25 10 1115 65 40 520 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1781 1781 1781 1781 1781 1781 1781 1781 1781 1781 1781 1781
Adj Flow Rate, veh/h 15 5 5 25 5 25 10 1115 65 40 520 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 8 8 8 8 8 8 8 8 8 8 8 8
Cap, veh/h 25 8 8 55 11 58 45 1181 1001 124 1249 12
Arrive On Green 0.02 0.02 0.02 0.04 0.04 0.04 0.03 0.66 0.66 0.07 0.71 0.71
Sat Flow, veh/h 1003 334 334 1425 285 1510 1697 1781 1510 1697 1761 17
Grp Volume(v), veh/h 25 0 0 30 0 25 10 1115 65 40 0 525
Grp Sat Flow(s),veh/h/ln1671 0 0 1710 0 1510 1697 1781 1510 1697 0 1778
Q Serve(g_s), s 1.5 0.0 0.0 1.8 0.0 1.7 0.6 57.9 1.6 2.3 0.0 12.5
Cycle Q Clear(g_c), s 1.5 0.0 0.0 1.8 0.0 1.7 0.6 57.9 1.6 2.3 0.0 12.5
Prop In Lane 0.60 0.20 0.83 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 42 0 0 66 0 58 45 1181 1001 124 0 1261
V/C Ratio(X) 0.60 0.00 0.00 0.45 0.00 0.43 0.22 0.94 0.06 0.32 0.00 0.42
Avail Cap(c_a), veh/h 427 0 0 270 0 238 182 1320 1118 182 0 1318
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 49.5 0.0 0.0 48.3 0.0 48.2 48.9 15.6 6.1 45.1 0.0 6.2
Incr Delay (d2), s/veh 13.2 0.0 0.0 4.8 0.0 4.9 2.4 12.9 0.0 1.5 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 0.0 0.0 0.8 0.0 0.7 0.3 22.3 0.4 1.0 0.0 3.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.7 0.0 0.0 53.1 0.0 53.1 51.3 28.5 6.1 46.6 0.0 6.4
LnGrp LOS E A A D A D D C A D A A
Approach Vol, veh/h 25 55 1190 565
Approach Delay, s/veh 62.7 53.1 27.5 9.2
Approach LOS E D C A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s12.2 74.9 7.0 7.4 79.7 8.5
Change Period (Y+Rc), s* 4.7 6.9 4.5 * 4.7 6.9 4.5
Max Green Setting (Gmax), s* 11 76.0 26.2 * 11 76.0 16.2
Max Q Clear Time (g_c+I1), s4.3 59.9 3.5 2.6 14.5 3.8
Green Ext Time (p_c), s 0.0 8.1 0.1 0.0 3.4 0.1

Intersection Summary
HCM 6th Ctrl Delay 23.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Opening Year Signal Conditions
1: SR 29 & Rutherford Road PM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 5 15 65 5 55 5 670 85 75 1015 5
Future Volume (veh/h) 10 5 15 65 5 55 5 670 85 75 1015 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841
Adj Flow Rate, veh/h 10 5 15 65 5 55 5 670 85 75 1015 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 35 17 52 176 14 168 25 833 106 170 1103 5
Arrive On Green 0.06 0.06 0.06 0.11 0.11 0.11 0.01 0.52 0.52 0.10 0.60 0.60
Sat Flow, veh/h 554 277 832 1633 126 1560 1753 1601 203 1753 1830 9
Grp Volume(v), veh/h 30 0 0 70 0 55 5 0 755 75 0 1020
Grp Sat Flow(s),veh/h/ln 1663 0 0 1759 0 1560 1753 0 1804 1753 0 1839
Q Serve(g_s), s 1.7 0.0 0.0 3.7 0.0 3.2 0.3 0.0 34.1 4.0 0.0 48.8
Cycle Q Clear(g_c), s 1.7 0.0 0.0 3.7 0.0 3.2 0.3 0.0 34.1 4.0 0.0 48.8
Prop In Lane 0.33 0.50 0.93 1.00 1.00 0.11 1.00 0.00
Lane Grp Cap(c), veh/h 104 0 0 190 0 168 25 0 938 170 0 1109
V/C Ratio(X) 0.29 0.00 0.00 0.37 0.00 0.33 0.20 0.00 0.80 0.44 0.00 0.92
Avail Cap(c_a), veh/h 269 0 0 285 0 253 254 0 1419 254 0 1447
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 44.2 0.0 0.0 40.9 0.0 40.8 48.1 0.0 19.6 42.1 0.0 17.5
Incr Delay (d2), s/veh 1.5 0.0 0.0 1.2 0.0 1.1 3.8 0.0 2.1 1.8 0.0 8.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.0 1.6 0.0 1.3 0.1 0.0 13.0 1.7 0.0 19.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.7 0.0 0.0 42.1 0.0 41.9 52.0 0.0 21.6 43.8 0.0 25.7
LnGrp LOS D A A D A D D A C D A C
Approach Vol, veh/h 30 125 760 1095
Approach Delay, s/veh 45.7 42.0 21.8 26.9
Approach LOS D D C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.3 58.3 10.9 6.1 66.5 15.3
Change Period (Y+Rc), s * 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s * 14 77.7 * 16 * 14 77.7 16.0
Max Q Clear Time (g_c+I1), s 6.0 36.1 3.7 2.3 50.8 5.7
Green Ext Time (p_c), s 0.1 5.8 0.1 0.0 8.7 0.3

Intersection Summary
HCM 6th Ctrl Delay 26.2
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Opening Year Signal Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road PM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 5 15 75 5 40 5 685 35 40 1125 5
Future Volume (veh/h) 10 5 15 75 5 40 5 685 35 40 1125 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841
Adj Flow Rate, veh/h 10 5 15 75 5 40 5 685 35 40 1125 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 33 16 49 156 10 147 25 1090 924 122 1186 5
Arrive On Green 0.06 0.06 0.06 0.09 0.09 0.09 0.01 0.59 0.59 0.07 0.65 0.65
Sat Flow, veh/h 554 277 832 1648 110 1560 1753 1841 1560 1753 1831 8
Grp Volume(v), veh/h 30 0 0 80 0 40 5 685 35 40 0 1130
Grp Sat Flow(s),veh/h/ln1663 0 0 1758 0 1560 1753 1841 1560 1753 0 1839
Q Serve(g_s), s 2.0 0.0 0.0 4.9 0.0 2.7 0.3 27.5 1.1 2.5 0.0 63.9
Cycle Q Clear(g_c), s 2.0 0.0 0.0 4.9 0.0 2.7 0.3 27.5 1.1 2.5 0.0 63.9
Prop In Lane 0.33 0.50 0.94 1.00 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 99 0 0 166 0 147 25 1090 924 122 0 1191
V/C Ratio(X) 0.30 0.00 0.00 0.48 0.00 0.27 0.20 0.63 0.04 0.33 0.00 0.95
Avail Cap(c_a), veh/h 234 0 0 247 0 219 170 1311 1111 170 0 1310
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 51.3 0.0 0.0 48.9 0.0 47.9 55.4 15.1 9.7 50.4 0.0 18.3
Incr Delay (d2), s/veh 1.7 0.0 0.0 2.2 0.0 1.0 3.9 0.7 0.0 1.6 0.0 13.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 0.0 0.0 2.3 0.0 1.1 0.2 10.4 0.3 1.1 0.0 26.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.0 0.0 0.0 51.0 0.0 48.8 59.4 15.8 9.7 52.0 0.0 32.1
LnGrp LOS D A A D A D E B A D A C
Approach Vol, veh/h 30 120 725 1170
Approach Delay, s/veh 53.0 50.3 15.8 32.8
Approach LOS D D B C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s12.6 74.3 11.4 6.3 80.6 15.5
Change Period (Y+Rc), s* 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s* 11 81.0 * 16 * 11 81.0 16.0
Max Q Clear Time (g_c+I1), s4.5 29.5 4.0 2.3 65.9 6.9
Green Ext Time (p_c), s 0.0 5.0 0.1 0.0 7.8 0.3

Intersection Summary
HCM 6th Ctrl Delay 28.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Opening Year Signal Conditions
1: SR 29 & Rutherford Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 5 15 70 5 50 10 940 80 60 860 10
Future Volume (veh/h) 5 5 15 70 5 50 10 940 80 60 860 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 5 5 15 70 5 50 10 940 80 60 860 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 18 18 53 157 11 149 47 1001 85 145 1189 14
Arrive On Green 0.05 0.05 0.05 0.09 0.09 0.09 0.03 0.59 0.59 0.08 0.64 0.64
Sat Flow, veh/h 335 335 1004 1668 119 1585 1781 1700 145 1781 1845 21
Grp Volume(v), veh/h 25 0 0 75 0 50 10 0 1020 60 0 870
Grp Sat Flow(s),veh/h/ln 1673 0 0 1787 0 1585 1781 0 1844 1781 0 1866
Q Serve(g_s), s 1.7 0.0 0.0 4.6 0.0 3.4 0.6 0.0 58.4 3.7 0.0 35.7
Cycle Q Clear(g_c), s 1.7 0.0 0.0 4.6 0.0 3.4 0.6 0.0 58.4 3.7 0.0 35.7
Prop In Lane 0.20 0.60 0.93 1.00 1.00 0.08 1.00 0.01
Lane Grp Cap(c), veh/h 88 0 0 168 0 149 47 0 1086 145 0 1203
V/C Ratio(X) 0.28 0.00 0.00 0.45 0.00 0.34 0.21 0.00 0.94 0.41 0.00 0.72
Avail Cap(c_a), veh/h 233 0 0 249 0 221 171 0 1248 222 0 1316
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 52.3 0.0 0.0 49.2 0.0 48.7 54.8 0.0 21.7 50.1 0.0 13.6
Incr Delay (d2), s/veh 1.7 0.0 0.0 1.9 0.0 1.3 2.3 0.0 12.5 1.9 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.0 2.1 0.0 1.4 0.3 0.0 25.6 1.7 0.0 13.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.1 0.0 0.0 51.1 0.0 50.0 57.0 0.0 34.2 52.0 0.0 15.4
LnGrp LOS D A A D A D E A C D A B
Approach Vol, veh/h 25 125 1030 930
Approach Delay, s/veh 54.1 50.6 34.5 17.8
Approach LOS D D C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.1 74.5 10.7 7.7 80.9 15.5
Change Period (Y+Rc), s * 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s * 14 77.7 * 16 * 11 81.0 16.0
Max Q Clear Time (g_c+I1), s 5.7 60.4 3.7 2.6 37.7 6.6
Green Ext Time (p_c), s 0.1 7.2 0.0 0.0 7.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 28.3
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Opening Year Signal Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 5 5 35 5 40 5 990 35 30 950 5
Future Volume (veh/h) 5 5 5 35 5 40 5 990 35 30 950 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 5 5 5 35 5 40 5 990 35 30 950 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 22 22 22 158 23 160 25 1086 920 112 1170 6
Arrive On Green 0.04 0.04 0.04 0.10 0.10 0.10 0.01 0.58 0.58 0.06 0.63 0.63
Sat Flow, veh/h 579 579 579 1568 224 1585 1781 1870 1585 1781 1859 10
Grp Volume(v), veh/h 15 0 0 40 0 40 5 990 35 30 0 955
Grp Sat Flow(s),veh/h/ln1737 0 0 1792 0 1585 1781 1870 1585 1781 0 1869
Q Serve(g_s), s 0.8 0.0 0.0 2.0 0.0 2.2 0.3 45.5 0.9 1.5 0.0 37.3
Cycle Q Clear(g_c), s 0.8 0.0 0.0 2.0 0.0 2.2 0.3 45.5 0.9 1.5 0.0 37.3
Prop In Lane 0.33 0.33 0.87 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 66 0 0 180 0 160 25 1086 920 112 0 1176
V/C Ratio(X) 0.23 0.00 0.00 0.22 0.00 0.25 0.20 0.91 0.04 0.27 0.00 0.81
Avail Cap(c_a), veh/h 288 0 0 297 0 263 203 1475 1250 203 0 1473
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 45.0 0.0 0.0 39.9 0.0 40.0 47.0 18.0 8.7 43.0 0.0 13.5
Incr Delay (d2), s/veh 1.8 0.0 0.0 0.6 0.0 0.8 3.7 7.0 0.0 1.3 0.0 2.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 0.0 0.0 0.9 0.0 0.9 0.1 18.3 0.3 0.7 0.0 13.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 46.8 0.0 0.0 40.5 0.0 40.8 50.7 25.0 8.7 44.3 0.0 16.4
LnGrp LOS D A A D A D D C A D A B
Approach Vol, veh/h 15 80 1030 985
Approach Delay, s/veh 46.8 40.6 24.6 17.3
Approach LOS D D C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s10.8 62.9 8.3 6.1 67.6 14.4
Change Period (Y+Rc), s* 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s* 11 76.0 * 16 * 11 76.0 16.0
Max Q Clear Time (g_c+I1), s3.5 47.5 2.8 2.3 39.3 4.2
Green Ext Time (p_c), s 0.0 8.5 0.0 0.0 8.4 0.2

Intersection Summary
HCM 6th Ctrl Delay 21.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Year Signal Conditions
1: SR 29 & Rutherford Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 5 5 30 5 65 10 1070 80 45 630 10
Future Volume (veh/h) 5 5 5 30 5 65 10 1070 80 45 630 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 5 5 5 30 5 65 10 1070 80 45 630 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 7 7 7 7 7 7 7 7 7 7 7 7
Cap, veh/h 20 20 20 121 20 124 44 1081 81 116 1229 20
Arrive On Green 0.04 0.04 0.04 0.08 0.08 0.08 0.03 0.66 0.66 0.07 0.70 0.70
Sat Flow, veh/h 556 556 556 1476 246 1522 1711 1651 123 1711 1763 28
Grp Volume(v), veh/h 15 0 0 35 0 65 10 0 1150 45 0 640
Grp Sat Flow(s),veh/h/ln 1668 0 0 1722 0 1522 1711 0 1774 1711 0 1791
Q Serve(g_s), s 1.1 0.0 0.0 2.5 0.0 5.4 0.8 0.0 83.3 3.3 0.0 22.1
Cycle Q Clear(g_c), s 1.1 0.0 0.0 2.5 0.0 5.4 0.8 0.0 83.3 3.3 0.0 22.1
Prop In Lane 0.33 0.33 0.86 1.00 1.00 0.07 1.00 0.02
Lane Grp Cap(c), veh/h 59 0 0 141 0 124 44 0 1162 116 0 1249
V/C Ratio(X) 0.25 0.00 0.00 0.25 0.00 0.52 0.23 0.00 0.99 0.39 0.00 0.51
Avail Cap(c_a), veh/h 204 0 0 210 0 186 144 0 1164 144 0 1249
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 61.5 0.0 0.0 56.4 0.0 57.7 62.6 0.0 22.2 58.5 0.0 9.4
Incr Delay (d2), s/veh 2.2 0.0 0.0 0.9 0.0 3.4 2.6 0.0 23.8 2.1 0.0 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.5 0.0 0.0 1.1 0.0 2.2 0.4 0.0 37.1 1.5 0.0 7.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.8 0.0 0.0 57.3 0.0 61.1 65.2 0.0 45.9 60.6 0.0 9.7
LnGrp LOS E A A E A E E A D E A A
Approach Vol, veh/h 15 100 1160 685
Approach Delay, s/veh 63.8 59.8 46.1 13.1
Approach LOS E E D B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 13.6 92.7 9.3 8.1 98.2 15.4
Change Period (Y+Rc), s * 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s * 11 86.0 * 16 * 11 86.0 16.0
Max Q Clear Time (g_c+I1), s 5.3 85.3 3.1 2.8 24.1 7.4
Green Ext Time (p_c), s 0.0 0.5 0.0 0.0 4.5 0.2

Intersection Summary
HCM 6th Ctrl Delay 35.4
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Year Signal Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road AM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 15 5 5 25 5 30 10 1230 70 45 575 5
Future Volume (veh/h) 15 5 5 25 5 30 10 1230 70 45 575 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1781 1781 1781 1781 1781 1781 1781 1781 1781 1781 1781 1781
Adj Flow Rate, veh/h 15 5 5 25 5 30 10 1230 70 45 575 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 8 8 8 8 8 8 8 8 8 8 8 8
Cap, veh/h 24 8 8 54 11 57 45 1211 1026 126 1283 11
Arrive On Green 0.02 0.02 0.02 0.04 0.04 0.04 0.03 0.68 0.68 0.07 0.73 0.73
Sat Flow, veh/h 1003 334 334 1425 285 1510 1697 1781 1510 1697 1763 15
Grp Volume(v), veh/h 25 0 0 30 0 30 10 1230 70 45 0 580
Grp Sat Flow(s),veh/h/ln1671 0 0 1710 0 1510 1697 1781 1510 1697 0 1779
Q Serve(g_s), s 1.7 0.0 0.0 1.9 0.0 2.2 0.6 76.0 1.7 2.8 0.0 14.7
Cycle Q Clear(g_c), s 1.7 0.0 0.0 1.9 0.0 2.2 0.6 76.0 1.7 2.8 0.0 14.7
Prop In Lane 0.60 0.20 0.83 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 40 0 0 65 0 57 45 1211 1026 126 0 1294
V/C Ratio(X) 0.62 0.00 0.00 0.46 0.00 0.53 0.22 1.02 0.07 0.36 0.00 0.45
Avail Cap(c_a), veh/h 392 0 0 248 0 219 167 1211 1026 167 0 1294
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 54.0 0.0 0.0 52.7 0.0 52.8 53.3 17.9 6.0 49.2 0.0 6.2
Incr Delay (d2), s/veh 14.5 0.0 0.0 5.1 0.0 7.3 2.5 29.8 0.0 1.7 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 0.0 0.0 0.9 0.0 0.9 0.3 34.3 0.5 1.2 0.0 4.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 68.5 0.0 0.0 57.8 0.0 60.1 55.8 47.7 6.0 51.0 0.0 6.4
LnGrp LOS E A A E A E E F A D A A
Approach Vol, veh/h 25 60 1310 625
Approach Delay, s/veh 68.5 59.0 45.6 9.6
Approach LOS E E D A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s13.0 82.9 7.2 7.6 88.2 8.7
Change Period (Y+Rc), s* 4.7 6.9 4.5 * 4.7 6.9 4.5
Max Green Setting (Gmax), s* 11 76.0 26.2 * 11 76.0 16.2
Max Q Clear Time (g_c+I1), s4.8 78.0 3.7 2.6 16.7 4.2
Green Ext Time (p_c), s 0.0 0.0 0.1 0.0 3.9 0.1

Intersection Summary
HCM 6th Ctrl Delay 35.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Year Signal Conditions
1: SR 29 & Rutherford Road PM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 5 20 75 5 65 5 740 95 85 1125 5
Future Volume (veh/h) 10 5 20 75 5 65 5 740 95 85 1125 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841
Adj Flow Rate, veh/h 10 5 20 75 5 65 5 740 95 85 1125 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 30 15 61 157 10 149 25 905 116 158 1175 5
Arrive On Green 0.06 0.06 0.06 0.10 0.10 0.10 0.01 0.57 0.57 0.09 0.64 0.64
Sat Flow, veh/h 471 235 942 1648 110 1560 1753 1599 205 1753 1831 8
Grp Volume(v), veh/h 35 0 0 80 0 65 5 0 835 85 0 1130
Grp Sat Flow(s),veh/h/ln 1648 0 0 1758 0 1560 1753 0 1804 1753 0 1839
Q Serve(g_s), s 2.3 0.0 0.0 4.9 0.0 4.5 0.3 0.0 42.7 5.3 0.0 65.1
Cycle Q Clear(g_c), s 2.3 0.0 0.0 4.9 0.0 4.5 0.3 0.0 42.7 5.3 0.0 65.1
Prop In Lane 0.29 0.57 0.94 1.00 1.00 0.11 1.00 0.00
Lane Grp Cap(c), veh/h 106 0 0 168 0 149 25 0 1021 158 0 1180
V/C Ratio(X) 0.33 0.00 0.00 0.48 0.00 0.44 0.20 0.00 0.82 0.54 0.00 0.96
Avail Cap(c_a), veh/h 231 0 0 247 0 219 220 0 1229 220 0 1253
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 51.0 0.0 0.0 48.9 0.0 48.7 55.6 0.0 20.0 49.7 0.0 19.0
Incr Delay (d2), s/veh 1.8 0.0 0.0 2.1 0.0 2.0 3.9 0.0 3.8 2.8 0.0 15.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 0.0 2.3 0.0 1.8 0.2 0.0 17.0 2.4 0.0 28.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 52.8 0.0 0.0 51.0 0.0 50.7 59.5 0.0 23.8 52.5 0.0 34.9
LnGrp LOS D A A D A D E A C D A C
Approach Vol, veh/h 35 145 840 1215
Approach Delay, s/veh 52.8 50.9 24.0 36.1
Approach LOS D D C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 15.0 71.5 12.1 6.3 80.1 15.6
Change Period (Y+Rc), s * 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s * 14 77.7 * 16 * 14 77.7 16.0
Max Q Clear Time (g_c+I1), s 7.3 44.7 4.3 2.3 67.1 6.9
Green Ext Time (p_c), s 0.1 6.6 0.1 0.0 6.1 0.4

Intersection Summary
HCM 6th Ctrl Delay 32.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Year Signal Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road PM Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 5 20 90 5 45 5 760 40 40 1245 5
Future Volume (veh/h) 10 5 20 90 5 45 5 760 40 40 1245 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841 1841
Adj Flow Rate, veh/h 10 5 20 90 5 45 5 760 40 40 1245 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 4 4 4 4 4 4 4 4 4 4 4 4
Cap, veh/h 29 15 59 148 8 139 25 1122 951 117 1214 5
Arrive On Green 0.06 0.06 0.06 0.09 0.09 0.09 0.01 0.61 0.61 0.07 0.66 0.66
Sat Flow, veh/h 471 235 942 1665 93 1560 1753 1841 1560 1753 1832 7
Grp Volume(v), veh/h 35 0 0 95 0 45 5 760 40 40 0 1250
Grp Sat Flow(s),veh/h/ln1648 0 0 1757 0 1560 1753 1841 1560 1753 0 1839
Q Serve(g_s), s 2.5 0.0 0.0 6.4 0.0 3.3 0.3 33.6 1.3 2.7 0.0 81.0
Cycle Q Clear(g_c), s 2.5 0.0 0.0 6.4 0.0 3.3 0.3 33.6 1.3 2.7 0.0 81.0
Prop In Lane 0.29 0.57 0.95 1.00 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 103 0 0 157 0 139 25 1122 951 117 0 1219
V/C Ratio(X) 0.34 0.00 0.00 0.61 0.00 0.32 0.20 0.68 0.04 0.34 0.00 1.03
Avail Cap(c_a), veh/h 216 0 0 230 0 204 158 1219 1033 158 0 1219
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 54.9 0.0 0.0 53.6 0.0 52.2 59.6 15.9 9.6 54.5 0.0 20.6
Incr Delay (d2), s/veh 1.9 0.0 0.0 3.7 0.0 1.3 4.0 1.4 0.0 1.7 0.0 32.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 0.0 0.0 3.0 0.0 1.4 0.2 13.0 0.4 1.2 0.0 39.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.8 0.0 0.0 57.4 0.0 53.6 63.6 17.2 9.6 56.2 0.0 53.2
LnGrp LOS E A A E A D E B A E A F
Approach Vol, veh/h 35 140 805 1290
Approach Delay, s/veh 56.8 56.1 17.1 53.3
Approach LOS E E B D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s12.9 81.4 12.3 6.4 87.9 15.6
Change Period (Y+Rc), s* 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s* 11 81.0 * 16 * 11 81.0 16.0
Max Q Clear Time (g_c+I1), s4.7 35.6 4.5 2.3 83.0 8.4
Green Ext Time (p_c), s 0.0 5.9 0.1 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 40.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Year Signal Conditions
1: SR 29 & Rutherford Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 5 15 80 5 60 10 1040 85 65 955 10
Future Volume (veh/h) 5 5 15 80 5 60 10 1040 85 65 955 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 5 5 15 80 5 60 10 1040 85 65 955 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 17 17 51 146 9 138 46 1052 86 140 1237 13
Arrive On Green 0.05 0.05 0.05 0.09 0.09 0.09 0.03 0.62 0.62 0.08 0.67 0.67
Sat Flow, veh/h 335 335 1004 1681 105 1585 1781 1706 139 1781 1848 19
Grp Volume(v), veh/h 25 0 0 85 0 60 10 0 1125 65 0 965
Grp Sat Flow(s),veh/h/ln 1673 0 0 1786 0 1585 1781 0 1845 1781 0 1867
Q Serve(g_s), s 1.8 0.0 0.0 5.7 0.0 4.5 0.7 0.0 75.3 4.4 0.0 44.5
Cycle Q Clear(g_c), s 1.8 0.0 0.0 5.7 0.0 4.5 0.7 0.0 75.3 4.4 0.0 44.5
Prop In Lane 0.20 0.60 0.94 1.00 1.00 0.08 1.00 0.01
Lane Grp Cap(c), veh/h 85 0 0 155 0 138 46 0 1138 140 0 1250
V/C Ratio(X) 0.29 0.00 0.00 0.55 0.00 0.44 0.22 0.00 0.99 0.47 0.00 0.77
Avail Cap(c_a), veh/h 213 0 0 227 0 202 156 0 1140 202 0 1250
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 57.5 0.0 0.0 55.1 0.0 54.5 60.0 0.0 23.7 55.4 0.0 14.2
Incr Delay (d2), s/veh 1.9 0.0 0.0 3.0 0.0 2.2 2.3 0.0 23.8 2.4 0.0 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 0.0 0.0 2.7 0.0 1.9 0.3 0.0 35.9 2.0 0.0 17.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.4 0.0 0.0 58.1 0.0 56.7 62.4 0.0 47.4 57.8 0.0 17.3
LnGrp LOS E A A E A E E A D E A B
Approach Vol, veh/h 25 145 1135 1030
Approach Delay, s/veh 59.4 57.5 47.6 19.8
Approach LOS E E D B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.6 84.5 11.1 7.9 91.1 15.6
Change Period (Y+Rc), s * 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s * 14 77.7 * 16 * 11 81.0 16.0
Max Q Clear Time (g_c+I1), s 6.4 77.3 3.8 2.7 46.5 7.7
Green Ext Time (p_c), s 0.1 0.3 0.0 0.0 8.4 0.3

Intersection Summary
HCM 6th Ctrl Delay 36.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Cumulative Year Signal Conditions
2: SR 29 & Walnut Lane/Oakville Cross Road Weekend Peak Hour

Napa Valley SR 29 Study Synchro 10 Report
GHD

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 5 10 40 5 45 5 1100 40 30 1050 5
Future Volume (veh/h) 5 5 10 40 5 45 5 1100 40 30 1050 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 5 5 10 40 5 45 5 1100 40 30 1050 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 19 19 38 142 18 141 25 1174 995 104 1250 6
Arrive On Green 0.04 0.04 0.04 0.09 0.09 0.09 0.01 0.63 0.63 0.06 0.67 0.67
Sat Flow, veh/h 424 424 848 1592 199 1585 1781 1870 1585 1781 1860 9
Grp Volume(v), veh/h 20 0 0 45 0 45 5 1100 40 30 0 1055
Grp Sat Flow(s),veh/h/ln1696 0 0 1791 0 1585 1781 1870 1585 1781 0 1869
Q Serve(g_s), s 1.3 0.0 0.0 2.7 0.0 3.1 0.3 62.1 1.1 1.9 0.0 49.7
Cycle Q Clear(g_c), s 1.3 0.0 0.0 2.7 0.0 3.1 0.3 62.1 1.1 1.9 0.0 49.7
Prop In Lane 0.25 0.50 0.89 1.00 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 76 0 0 159 0 141 25 1174 995 104 0 1256
V/C Ratio(X) 0.26 0.00 0.00 0.28 0.00 0.32 0.20 0.94 0.04 0.29 0.00 0.84
Avail Cap(c_a), veh/h 232 0 0 245 0 217 168 1376 1166 168 0 1375
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 54.0 0.0 0.0 49.8 0.0 49.9 57.0 19.7 8.3 52.7 0.0 14.4
Incr Delay (d2), s/veh 1.8 0.0 0.0 1.0 0.0 1.3 3.8 11.2 0.0 1.5 0.0 4.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 0.0 0.0 1.3 0.0 1.3 0.2 26.5 0.4 0.9 0.0 18.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 55.8 0.0 0.0 50.7 0.0 51.2 60.8 30.8 8.3 54.2 0.0 18.9
LnGrp LOS E A A D A D E C A D A B
Approach Vol, veh/h 20 90 1145 1085
Approach Delay, s/veh 55.8 51.0 30.2 19.9
Approach LOS E D C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s11.5 80.3 10.0 6.3 85.5 15.1
Change Period (Y+Rc), s* 4.7 6.9 * 4.7 * 4.7 6.9 4.7
Max Green Setting (Gmax), s* 11 86.0 * 16 * 11 86.0 16.0
Max Q Clear Time (g_c+I1), s3.9 64.1 3.3 2.3 51.7 5.1
Green Ext Time (p_c), s 0.0 9.3 0.0 0.0 10.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 26.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Appendix C – SimTraffic Queue Reports 
  



SimTraffic Performance Report Napa Valley SR 29 Study
Existing Conditions AM Peak Hour

Existing AM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBR WBL WBR NBL NBT NBR SBL SBT SBR All
Vehicles Entered 1 3 18 39 3 489 30 34 493 3 1113
Vehicles Exited 1 3 19 39 3 490 29 34 488 3 1109
Hourly Exit Rate 1 3 19 39 3 490 29 34 488 3 1109
Input Volume 1 1 21 47 5 977 63 36 519 4 1674
% of Volume 100 300 89 83 60 50 46 95 94 75 66

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR All
Vehicles Entered 9 2 20 2 23 2 500 28 35 476 3 1100
Vehicles Exited 9 2 20 2 23 3 490 28 35 474 3 1089
Hourly Exit Rate 9 2 20 2 23 3 490 28 35 474 3 1089
Input Volume 9 2 18 2 21 5 1015 56 36 506 3 1672
% of Volume 97 100 113 100 111 60 48 50 97 94 100 65

Total Network Performance 

Vehicles Entered 1181
Vehicles Exited 1173
Hourly Exit Rate 1173
Input Volume 4973
% of Volume 24



Queuing and Blocking Report Napa Valley SR 29 Study
Existing Conditions AM Peak Hour

Existing AM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 30 68 60 23 17 51 11
Average Queue (ft) 3 18 29 2 1 12 2
95th Queue (ft) 18 54 61 12 11 36 18
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 25 100 80
Storage Blk Time (%) 6 4 0
Queuing Penalty (veh) 3 1 0

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB
Directions Served LTR LT R L T R L
Maximum Queue (ft) 50 82 70 18 68 49 53
Average Queue (ft) 11 19 16 1 6 11 15
95th Queue (ft) 37 58 48 9 35 37 38
Link Distance (ft) 519 1400 7093
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 4 0 0 0
Queuing Penalty (veh) 1 0 0 1

Network Summary
Network wide Queuing Penalty: 6



SimTraffic Performance Report Napa Valley SR 29 Study
Existing Conditions AM Peak Hour

Existing PM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR All
Vehicles Entered 12 68 1 46 2 467 68 34 465 1 1164
Vehicles Exited 12 63 1 45 2 454 65 33 450 1 1126
Hourly Exit Rate 12 63 1 45 2 454 65 33 450 1 1126
Input Volume 10 68 1 52 2 642 87 68 925 2 1857
% of Volume 117 92 100 87 100 71 75 48 49 50 61

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBR NBL NBT NBR SBL SBT SBR All
Vehicles Entered 5 2 16 68 37 0 509 17 19 520 2 1195
Vehicles Exited 5 2 16 56 31 0 493 17 18 505 2 1145
Hourly Exit Rate 5 2 16 56 31 0 493 17 18 505 2 1145
Input Volume 5 2 13 65 35 1 661 22 35 1023 3 1865
% of Volume 100 100 121 86 89 0 75 76 52 49 67 61

Total Network Performance 

Vehicles Entered 1305
Vehicles Exited 1216
Hourly Exit Rate 1216
Input Volume 5740
% of Volume 21



Queuing and Blocking Report Napa Valley SR 29 Study
Existing Conditions AM Peak Hour

Existing PM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 45 245 56 30 43 52 84
Average Queue (ft) 11 102 37 1 7 13 44
95th Queue (ft) 37 234 68 12 28 38 87
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 25 100 80
Storage Blk Time (%) 57 6 0 0
Queuing Penalty (veh) 29 4 0 0

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R T R L TR
Maximum Queue (ft) 72 629 75 68 48 31 57
Average Queue (ft) 21 256 37 15 9 11 4
95th Queue (ft) 55 650 93 54 33 33 26
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 25 100
Storage Blk Time (%) 75 1 1 0
Queuing Penalty (veh) 26 0 0 0

Network Summary
Network wide Queuing Penalty: 61



SimTraffic Performance Report Napa Valley SR 29 Study
Existing Conditions Weekend Peak Hour

Existing Weekend SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 3 1 9 59 0 36 4 489 38 31 469 5
Vehicles Exited 3 1 9 59 0 37 5 486 38 30 464 5
Hourly Exit Rate 3 1 9 59 0 37 5 486 38 30 464 5
Input Volume 3 1 9 58 1 42 6 908 69 51 786 6
% of Volume 100 100 100 102 0 89 83 54 55 59 59 83

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1144
Vehicles Exited 1137
Hourly Exit Rate 1137
Input Volume 1940
% of Volume 59

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBT NBR SBL SBT SBR All
Vehicles Entered 1 2 2 27 1 39 508 19 19 514 1 1133
Vehicles Exited 1 2 2 26 1 40 491 19 19 512 1 1114
Hourly Exit Rate 1 2 2 26 1 40 491 19 19 512 1 1114
Input Volume 2 1 1 28 1 36 945 30 30 824 1 1900
% of Volume 50 200 200 92 100 110 52 63 63 62 100 59

Total Network Performance 

Vehicles Entered 1214
Vehicles Exited 1186
Hourly Exit Rate 1186
Input Volume 5787
% of Volume 20



Queuing and Blocking Report Napa Valley SR 29 Study
Existing Conditions Weekend Peak Hour

Existing Weekend SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 53 161 60 30 28 29 72
Average Queue (ft) 13 59 32 4 5 12 35
95th Queue (ft) 41 134 67 22 21 33 80
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 25 100 80
Storage Blk Time (%) 45 4 0
Queuing Penalty (veh) 19 3 0

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB SB
Directions Served LTR LT R T R L
Maximum Queue (ft) 30 108 73 54 33 33
Average Queue (ft) 5 31 24 14 8 11
95th Queue (ft) 22 85 60 48 28 33
Link Distance (ft) 519 1400 7093
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 25 100
Storage Blk Time (%) 18 1 1 0
Queuing Penalty (veh) 6 0 0 0

Network Summary
Network wide Queuing Penalty: 29



SimTraffic Performance Report Napa Valley SR 29 Study
Opening Year Conditions AM Peak Hour

2025 AM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 6 5 6 24 6 46 6 486 28 36 489 3
Vehicles Exited 6 5 6 24 6 47 5 489 26 37 484 3
Hourly Exit Rate 6 5 6 24 6 47 5 489 26 37 484 3
Input Volume 5 5 5 25 5 55 10 1075 70 40 570 5
% of Volume 120 100 120 95 120 85 49 45 37 93 85 60

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1141
Vehicles Exited 1138
Hourly Exit Rate 1138
Input Volume 1870
% of Volume 61

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 13 5 6 27 4 24 4 493 32 36 478 5
Vehicles Exited 13 5 6 27 4 24 4 484 30 36 475 5
Hourly Exit Rate 13 5 6 27 4 24 4 484 30 36 475 5
Input Volume 15 5 5 25 5 25 10 1115 65 40 558 5
% of Volume 85 100 120 109 80 97 39 43 46 90 85 100

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 1127
Vehicles Exited 1113
Hourly Exit Rate 1113
Input Volume 1873
% of Volume 59

Total Network Performance 

Vehicles Entered 1232
Vehicles Exited 1215
Hourly Exit Rate 1215
Input Volume 5584
% of Volume 22



Queuing and Blocking Report Napa Valley SR 29 Study
Opening Year Conditions AM Peak Hour

2025 AM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 45 86 63 24 16 40 49
Average Queue (ft) 14 26 33 2 1 12 5
95th Queue (ft) 40 66 64 15 8 34 34
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 25 100 80
Storage Blk Time (%) 9 6 0
Queuing Penalty (veh) 5 2 0

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 59 97 69 18 74 49 46 3
Average Queue (ft) 20 27 18 1 12 13 16 0
95th Queue (ft) 50 71 54 12 52 40 40 3
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 11 1 0 0
Queuing Penalty (veh) 3 0 0 2

Network Summary
Network wide Queuing Penalty: 12



SimTraffic Performance Report Napa Valley SR 29 Study
Opening Year Conditions PM Peak Hour

2025 PM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 10 5 13 64 5 52 3 471 62 38 462 3
Vehicles Exited 9 5 13 58 5 49 3 458 59 36 453 3
Hourly Exit Rate 9 5 13 58 5 49 3 458 59 36 453 3
Input Volume 10 5 15 65 5 55 5 670 85 75 1015 5
% of Volume 88 100 85 89 100 89 60 68 70 48 45 60

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1188
Vehicles Exited 1151
Hourly Exit Rate 1151
Input Volume 2010
% of Volume 57

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 10 5 15 63 6 34 3 503 21 17 519 2
Vehicles Exited 10 5 15 41 4 23 3 492 20 16 509 2
Hourly Exit Rate 10 5 15 41 4 23 3 492 20 16 509 2
Input Volume 10 5 15 75 5 40 5 685 35 40 1125 5
% of Volume 98 100 98 54 80 58 60 72 58 40 45 40

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 1198
Vehicles Exited 1140
Hourly Exit Rate 1140
Input Volume 2045
% of Volume 56

Total Network Performance 

Vehicles Entered 1338
Vehicles Exited 1241
Hourly Exit Rate 1241
Input Volume 6280
% of Volume 20



Queuing and Blocking Report Napa Valley SR 29 Study
Opening Year Conditions PM Peak Hour

2025 PM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 116 416 58 30 41 32 80
Average Queue (ft) 37 152 36 4 9 13 42
95th Queue (ft) 96 361 70 19 29 34 85
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 25 100 80
Storage Blk Time (%) 68 8 0
Queuing Penalty (veh) 37 5 0

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 79 1017 66 29 47 42 41 44
Average Queue (ft) 27 594 40 2 13 9 11 2
95th Queue (ft) 67 1430 87 13 48 31 34 19
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%) 17
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 81 32 1 0
Queuing Penalty (veh) 32 26 0 1

Network Summary
Network wide Queuing Penalty: 102



SimTraffic Performance Report Napa Valley SR 29 Study
Opening Year Conditions Weekend Peak Hour

2025 Weekend SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 5 4 13 71 6 42 6 492 39 29 463 7
Vehicles Exited 5 4 13 66 5 37 5 483 38 29 450 7
Hourly Exit Rate 5 4 13 66 5 37 5 483 38 29 450 7
Input Volume 5 5 15 70 5 50 10 949 80 60 860 10
% of Volume 100 80 85 94 100 74 49 51 47 48 52 68

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1177
Vehicles Exited 1142
Hourly Exit Rate 1142
Input Volume 2120
% of Volume 54

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 4 6 9 36 5 45 2 505 19 15 526 4
Vehicles Exited 4 5 9 34 5 44 2 485 18 15 512 4
Hourly Exit Rate 4 5 9 34 5 44 2 485 18 15 512 4
Input Volume 5 5 5 35 5 40 5 990 35 30 950 5
% of Volume 80 100 180 96 100 109 40 49 51 50 54 80

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 1176
Vehicles Exited 1137
Hourly Exit Rate 1137
Input Volume 2111
% of Volume 54

Total Network Performance 

Vehicles Entered 1291
Vehicles Exited 1217
Hourly Exit Rate 1217
Input Volume 6473
% of Volume 19



Queuing and Blocking Report Napa Valley SR 29 Study
Opening Year Conditions Weekend Peak Hour

2025 Weekend SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 100 460 54 31 35 31 77
Average Queue (ft) 27 196 31 4 7 11 43
95th Queue (ft) 73 571 68 21 25 31 84
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 25 100 80
Storage Blk Time (%) 73 6 0
Queuing Penalty (veh) 36 4 0

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 69 206 75 24 66 47 43 26
Average Queue (ft) 18 94 41 1 21 9 10 1
95th Queue (ft) 54 220 91 12 63 33 32 14
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 53 4 1 0
Queuing Penalty (veh) 21 1 1 1

Network Summary
Network wide Queuing Penalty: 66



SimTraffic Performance Report Napa Valley SR 29 Study
Cumulative Year Conditions AM Peak Hour

2035 AM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 6 4 7 28 4 59 5 489 30 32 486 8
Vehicles Exited 6 4 7 29 4 59 5 488 30 31 482 7
Hourly Exit Rate 6 4 7 29 4 59 5 488 30 31 482 7
Input Volume 5 5 5 30 5 65 10 1184 80 45 630 10
% of Volume 120 80 140 97 80 91 49 41 37 69 77 68

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1158
Vehicles Exited 1152
Hourly Exit Rate 1152
Input Volume 2075
% of Volume 56

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 14 4 5 30 5 33 5 491 30 36 482 5
Vehicles Exited 14 4 5 29 5 30 5 480 29 36 479 5
Hourly Exit Rate 14 4 5 29 5 30 5 480 29 36 479 5
Input Volume 15 5 5 25 5 30 10 1230 70 45 619 5
% of Volume 92 80 100 117 100 100 49 39 41 80 77 100

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 1140
Vehicles Exited 1121
Hourly Exit Rate 1121
Input Volume 2064
% of Volume 54

Total Network Performance 

Vehicles Entered 1257
Vehicles Exited 1231
Hourly Exit Rate 1231
Input Volume 6179
% of Volume 20



Queuing and Blocking Report Napa Valley SR 29 Study
Cumulative Year Conditions AM Peak Hour

2035 AM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 49 105 64 30 31 49 45
Average Queue (ft) 14 30 38 2 2 10 6
95th Queue (ft) 41 76 63 16 17 34 34
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 25 100 80
Storage Blk Time (%) 14 7 0 0
Queuing Penalty (veh) 9 2 0 0

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 73 216 72 27 67 45 52 9
Average Queue (ft) 21 56 25 2 14 12 16 0
95th Queue (ft) 55 195 64 15 53 38 40 5
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 13 9 1 0
Queuing Penalty (veh) 4 3 1 1

Network Summary
Network wide Queuing Penalty: 21



SimTraffic Performance Report Napa Valley SR 29 Study
Cumulative Year Conditions PM Peak Hour

2035 PM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 9 5 18 66 7 66 3 472 60 38 456 2
Vehicles Exited 9 4 17 63 7 63 3 458 59 37 445 2
Hourly Exit Rate 9 4 17 63 7 63 3 458 59 37 445 2
Input Volume 10 5 20 75 5 65 5 740 95 85 1125 5
% of Volume 88 80 84 84 140 97 60 62 62 44 40 40

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1202
Vehicles Exited 1167
Hourly Exit Rate 1167
Input Volume 2235
% of Volume 52

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 12 5 17 77 5 36 3 496 29 16 517 3
Vehicles Exited 12 5 17 56 4 28 4 482 28 16 506 3
Hourly Exit Rate 12 5 17 56 4 28 4 482 28 16 506 3
Input Volume 10 5 20 90 5 45 5 760 40 40 1245 5
% of Volume 117 100 84 62 80 63 80 63 70 40 41 60

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 1216
Vehicles Exited 1161
Hourly Exit Rate 1161
Input Volume 2270
% of Volume 51

Total Network Performance 

Vehicles Entered 1370
Vehicles Exited 1280
Hourly Exit Rate 1280
Input Volume 6974
% of Volume 18



Queuing and Blocking Report Napa Valley SR 29 Study
Cumulative Year Conditions PM Peak Hour

2035 PM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 116 552 59 30 40 50 94
Average Queue (ft) 37 269 40 3 8 15 53
95th Queue (ft) 92 599 71 17 29 40 90
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 25 100 80
Storage Blk Time (%) 84 11 1
Queuing Penalty (veh) 55 9 0

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 75 866 62 30 62 42 45 33
Average Queue (ft) 28 558 36 2 18 12 10 3
95th Queue (ft) 60 1346 91 16 58 35 34 24
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 88 2 1 0
Queuing Penalty (veh) 40 2 0 1

Network Summary
Network wide Queuing Penalty: 107



SimTraffic Performance Report Napa Valley SR 29 Study
Cumulative Year Conditions Weekend Peak Hour

2035 Weekend SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 4 4 14 76 5 56 5 491 39 27 453 6
Vehicles Exited 4 4 14 70 5 50 5 482 38 27 443 6
Hourly Exit Rate 4 4 14 70 5 50 5 482 38 27 443 6
Input Volume 5 5 15 80 5 60 10 1058 85 65 955 10
% of Volume 80 80 92 87 100 83 49 46 45 42 46 59

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1180
Vehicles Exited 1148
Hourly Exit Rate 1148
Input Volume 2354
% of Volume 49

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 6 5 11 44 4 47 2 505 19 13 525 3
Vehicles Exited 6 5 11 41 3 44 2 482 19 13 513 3
Hourly Exit Rate 6 5 11 41 3 44 2 482 19 13 513 3
Input Volume 5 5 10 40 5 45 5 1100 40 30 1050 5
% of Volume 120 100 110 102 60 97 40 44 47 43 49 60

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 1184
Vehicles Exited 1142
Hourly Exit Rate 1142
Input Volume 2341
% of Volume 49

Total Network Performance 

Vehicles Entered 1305
Vehicles Exited 1231
Hourly Exit Rate 1231
Input Volume 7171
% of Volume 17



Queuing and Blocking Report Napa Valley SR 29 Study
Cumulative Year Conditions Weekend Peak Hour

2035 Weekend SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 61 516 56 31 42 60 108
Average Queue (ft) 21 259 35 5 8 11 54
95th Queue (ft) 52 595 72 24 27 39 86
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 25 100 80
Storage Blk Time (%) 86 7 0
Queuing Penalty (veh) 52 6 0

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 68 275 75 17 66 46 30 37
Average Queue (ft) 19 107 39 1 25 8 9 3
95th Queue (ft) 52 267 90 8 68 30 29 20
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 57 4 2 0
Queuing Penalty (veh) 26 2 1 1

Network Summary
Network wide Queuing Penalty: 88



SimTraffic Performance Report Napa Valley SR 29 Study
Existing Signal Conditions AM Peak Hour

Existing AM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBR WBL WBR NBL NBT NBR SBL SBT SBR All
Vehicles Entered 1 3 18 39 4 956 54 37 529 3 1644
Vehicles Exited 1 3 19 39 4 961 55 38 528 3 1651
Hourly Exit Rate 1 3 19 39 4 961 55 38 528 3 1651
Input Volume 1 1 21 47 5 977 63 36 519 4 1674
% of Volume 100 300 89 83 80 98 87 106 102 75 99

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR All
Vehicles Entered 9 2 20 2 23 4 983 54 37 513 3 1650
Vehicles Exited 9 2 21 2 23 4 983 53 37 510 3 1647
Hourly Exit Rate 9 2 21 2 23 4 983 53 37 510 3 1647
Input Volume 9 2 18 2 21 5 1015 56 36 506 3 1672
% of Volume 97 100 118 100 111 80 97 95 103 101 100 98

Total Network Performance 

Vehicles Entered 1731
Vehicles Exited 1736
Hourly Exit Rate 1736
Input Volume 4973
% of Volume 35



Queuing and Blocking Report Napa Valley SR 29 Study
Existing Signal Conditions AM Peak Hour

Existing AM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 30 59 82 68 496 85 215
Average Queue (ft) 3 17 29 6 199 26 55
95th Queue (ft) 18 49 65 35 420 65 146
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 80
Storage Blk Time (%) 0 12 1 3
Queuing Penalty (veh) 0 1 4 1

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 58 74 70 49 547 63 84 213
Average Queue (ft) 13 19 17 5 221 25 28 50
95th Queue (ft) 41 53 51 27 463 57 68 148
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 4 1 20 1 0 2
Queuing Penalty (veh) 1 0 12 9 0 1

Network Summary
Network wide Queuing Penalty: 30



SimTraffic Performance Report Napa Valley SR 29 Study
Existing Signal Conditions PM Peak Hour

Existing PM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR All
Vehicles Entered 12 68 1 46 2 623 90 63 905 2 1812
Vehicles Exited 12 68 1 47 2 625 91 64 905 2 1817
Hourly Exit Rate 12 68 1 47 2 625 91 64 905 2 1817
Input Volume 10 68 1 52 2 642 87 68 925 2 1857
% of Volume 117 100 100 90 100 97 105 94 98 100 98

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBR NBL NBT NBR SBL SBT SBR All
Vehicles Entered 5 2 16 68 37 0 648 22 33 999 3 1833
Vehicles Exited 5 2 16 68 37 0 643 23 34 987 3 1818
Hourly Exit Rate 5 2 16 68 37 0 643 23 34 987 3 1818
Input Volume 5 2 13 65 35 1 661 22 35 1023 3 1865
% of Volume 100 100 121 105 106 0 97 103 98 96 100 97

Total Network Performance 

Vehicles Entered 1974
Vehicles Exited 1972
Hourly Exit Rate 1972
Input Volume 5740
% of Volume 34



Queuing and Blocking Report Napa Valley SR 29 Study
Existing Signal Conditions PM Peak Hour

Existing PM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 39 145 101 30 458 104 384
Average Queue (ft) 10 53 30 2 188 46 137
95th Queue (ft) 34 116 73 16 371 93 294
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 80
Storage Blk Time (%) 2 0 14 3 9
Queuing Penalty (veh) 1 0 0 25 6

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 63 130 75 6 414 51 124 416
Average Queue (ft) 20 44 25 0 158 13 30 178
95th Queue (ft) 52 98 65 5 309 41 81 343
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 14 0 24 0 0 11
Queuing Penalty (veh) 5 0 6 3 0 4

Network Summary
Network wide Queuing Penalty: 49



SimTraffic Performance Report Napa Valley SR 29 Study
Existing Signal Conditions Weekend Peak Hour

Existing Weekend SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 3 1 9 59 0 36 6 894 67 51 766 7
Vehicles Exited 3 1 9 59 0 37 7 906 70 52 765 7
Hourly Exit Rate 3 1 9 59 0 37 7 906 70 52 765 7
Input Volume 3 1 9 58 1 42 6 908 69 51 786 6
% of Volume 100 100 100 102 0 89 117 100 101 102 97 117

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1899
Vehicles Exited 1916
Hourly Exit Rate 1916
Input Volume 1940
% of Volume 99

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBT NBR SBL SBT SBR All
Vehicles Entered 1 2 2 27 1 39 932 32 32 802 2 1872
Vehicles Exited 1 2 2 27 1 40 926 32 32 802 2 1867
Hourly Exit Rate 1 2 2 27 1 40 926 32 32 802 2 1867
Input Volume 2 1 1 28 1 36 945 30 30 824 1 1900
% of Volume 50 200 200 96 100 110 98 106 106 97 200 98

Total Network Performance 

Vehicles Entered 1970
Vehicles Exited 1981
Hourly Exit Rate 1981
Input Volume 5787
% of Volume 34



Queuing and Blocking Report Napa Valley SR 29 Study
Existing Signal Conditions Weekend Peak Hour

Existing Weekend SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 44 138 112 43 572 104 358
Average Queue (ft) 12 47 31 8 262 39 125
95th Queue (ft) 37 101 79 31 474 87 263
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 80
Storage Blk Time (%) 2 0 20 1 9
Queuing Penalty (veh) 1 0 1 9 5

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R T R L TR
Maximum Queue (ft) 30 72 65 486 52 90 327
Average Queue (ft) 5 20 18 193 17 24 103
95th Queue (ft) 22 50 45 390 47 56 247
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 25 100
Storage Blk Time (%) 2 1 23 0 5
Queuing Penalty (veh) 1 0 7 4 1

Network Summary
Network wide Queuing Penalty: 29



SimTraffic Performance Report Napa Valley SR 29 Study
Opening Year Signal Conditions AM Peak Hour

2025 AM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 6 5 6 24 6 46 9 1065 64 40 573 3
Vehicles Exited 6 5 6 24 6 47 10 1066 64 41 572 3
Hourly Exit Rate 6 5 6 24 6 47 10 1066 64 41 572 3
Input Volume 5 5 5 25 5 55 10 1075 70 40 570 5
% of Volume 120 100 120 95 120 85 98 99 91 103 100 60

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1847
Vehicles Exited 1850
Hourly Exit Rate 1850
Input Volume 1870
% of Volume 99

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 13 5 6 27 4 24 9 1099 67 43 558 5
Vehicles Exited 13 5 6 27 4 23 9 1103 66 41 559 5
Hourly Exit Rate 13 5 6 27 4 23 9 1103 66 41 559 5
Input Volume 15 5 5 25 5 25 10 1115 65 40 558 5
% of Volume 85 100 120 109 80 93 88 99 102 102 100 100

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 1860
Vehicles Exited 1861
Hourly Exit Rate 1861
Input Volume 1873
% of Volume 99

Total Network Performance 

Vehicles Entered 1966
Vehicles Exited 1975
Hourly Exit Rate 1975
Input Volume 5584
% of Volume 35



Queuing and Blocking Report Napa Valley SR 29 Study
Opening Year Signal Conditions AM Peak Hour

2025 AM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 56 81 104 94 745 101 314
Average Queue (ft) 17 27 38 14 364 32 95
95th Queue (ft) 45 66 86 53 671 78 230
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 80
Storage Blk Time (%) 0 1 22 2 7
Queuing Penalty (veh) 0 0 2 9 3

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 69 111 71 80 1797 55 113 256
Average Queue (ft) 24 28 19 13 953 27 34 75
95th Queue (ft) 59 78 57 52 1905 56 79 203
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 10 1 26 1 0 4
Queuing Penalty (veh) 3 0 20 10 1 1

Network Summary
Network wide Queuing Penalty: 49



SimTraffic Performance Report Napa Valley SR 29 Study
Opening Year Signal Conditions PM Peak Hour

2025 PM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 10 5 13 64 5 52 5 682 88 76 993 6
Vehicles Exited 10 5 13 63 5 51 4 689 89 77 997 6
Hourly Exit Rate 10 5 13 63 5 51 4 689 89 77 997 6
Input Volume 10 5 15 65 5 55 5 670 85 75 1015 5
% of Volume 98 100 85 97 100 92 80 103 105 103 98 120

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1999
Vehicles Exited 2009
Hourly Exit Rate 2009
Input Volume 2010
% of Volume 100

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 10 5 15 77 6 42 5 690 30 39 1095 5
Vehicles Exited 10 5 15 75 6 42 5 694 30 38 1091 5
Hourly Exit Rate 10 5 15 75 6 42 5 694 30 38 1091 5
Input Volume 10 5 15 75 5 40 5 685 35 40 1125 5
% of Volume 98 100 98 100 120 106 100 101 86 96 97 100

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 2019
Vehicles Exited 2016
Hourly Exit Rate 2016
Input Volume 2045
% of Volume 99

Total Network Performance 

Vehicles Entered 2199
Vehicles Exited 2201
Hourly Exit Rate 2201
Input Volume 6280
% of Volume 35



Queuing and Blocking Report Napa Valley SR 29 Study
Opening Year Signal Conditions PM Peak Hour

2025 PM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 62 158 121 86 616 104 877
Average Queue (ft) 25 58 36 7 265 60 267
95th Queue (ft) 58 116 85 39 517 111 620
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 80
Storage Blk Time (%) 3 0 20 8 16
Queuing Penalty (veh) 2 0 1 77 12

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 95 155 75 30 406 56 124 738
Average Queue (ft) 26 58 32 5 204 16 38 328
95th Queue (ft) 63 116 77 22 376 47 93 652
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 24 1 27 1 1 19
Queuing Penalty (veh) 9 1 11 4 8 8

Network Summary
Network wide Queuing Penalty: 133



SimTraffic Performance Report Napa Valley SR 29 Study
Opening Year Signal Conditions Weekend Peak Hour

2025 Weekend SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 5 4 13 71 6 42 10 945 78 55 857 12
Vehicles Exited 5 4 13 70 5 41 10 956 78 55 854 11
Hourly Exit Rate 5 4 13 70 5 41 10 956 78 55 854 11
Input Volume 5 5 15 70 5 50 10 949 80 60 860 10
% of Volume 100 80 85 100 100 82 98 101 97 92 99 107

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 2098
Vehicles Exited 2102
Hourly Exit Rate 2102
Input Volume 2120
% of Volume 99

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 4 6 9 36 5 45 3 978 35 30 937 6
Vehicles Exited 4 5 9 36 5 46 3 980 35 31 929 6
Hourly Exit Rate 4 5 9 36 5 46 3 980 35 31 929 6
Input Volume 5 5 5 35 5 40 5 990 35 30 950 5
% of Volume 80 100 180 102 100 114 60 99 99 102 98 120

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 2094
Vehicles Exited 2089
Hourly Exit Rate 2089
Input Volume 2111
% of Volume 99

Total Network Performance 

Vehicles Entered 2224
Vehicles Exited 2221
Hourly Exit Rate 2221
Input Volume 6473
% of Volume 34



Queuing and Blocking Report Napa Valley SR 29 Study
Opening Year Signal Conditions Weekend Peak Hour

2025 Weekend SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 69 137 111 90 902 104 527
Average Queue (ft) 20 60 35 14 447 46 178
95th Queue (ft) 51 112 88 55 854 99 393
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 80
Storage Blk Time (%) 4 1 26 4 13
Queuing Penalty (veh) 2 1 3 39 8

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 55 97 73 49 642 56 97 439
Average Queue (ft) 16 31 29 4 285 19 28 152
95th Queue (ft) 46 73 66 26 521 51 74 331
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 9 2 27 1 9
Queuing Penalty (veh) 4 1 11 7 3

Network Summary
Network wide Queuing Penalty: 76



SimTraffic Performance Report Napa Valley SR 29 Study
Cumulative Year Signal Conditions AM Peak Hour

2035 AM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 6 4 7 28 4 59 8 1109 71 39 623 10
Vehicles Exited 6 4 7 29 4 59 8 1112 69 40 620 10
Hourly Exit Rate 6 4 7 29 4 59 8 1112 69 40 620 10
Input Volume 5 5 5 30 5 65 10 1184 80 45 630 10
% of Volume 120 80 140 97 80 91 78 94 86 89 98 98

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 1968
Vehicles Exited 1968
Hourly Exit Rate 1968
Input Volume 2075
% of Volume 95

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 14 4 5 30 5 33 10 1212 70 45 610 6
Vehicles Exited 15 4 5 30 5 33 10 1141 65 45 611 6
Hourly Exit Rate 15 4 5 30 5 33 10 1141 65 45 611 6
Input Volume 15 5 5 25 5 30 10 1230 70 45 619 5
% of Volume 98 80 100 121 100 110 98 93 93 99 99 120

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 2044
Vehicles Exited 1970
Hourly Exit Rate 1970
Input Volume 2064
% of Volume 95

Total Network Performance 

Vehicles Entered 2169
Vehicles Exited 2095
Hourly Exit Rate 2095
Input Volume 6179
% of Volume 34



Queuing and Blocking Report Napa Valley SR 29 Study
Cumulative Year Signal Conditions AM Peak Hour

2035 AM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 60 120 110 90 836 100 381
Average Queue (ft) 17 34 47 11 418 36 111
95th Queue (ft) 47 83 92 48 769 80 262
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 80
Storage Blk Time (%) 0 2 24 1 8
Queuing Penalty (veh) 0 1 2 8 4

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 77 106 70 76 4654 50 124 324
Average Queue (ft) 23 30 24 12 2882 25 39 93
95th Queue (ft) 58 77 61 47 5103 53 96 251
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 10 2 0 27 1 1 5
Queuing Penalty (veh) 3 1 0 22 9 6 2

Network Summary
Network wide Queuing Penalty: 58



SimTraffic Performance Report Napa Valley SR 29 Study
Cumulative Year Signal Conditions PM Peak Hour

2035 PM SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 9 5 18 66 7 66 5 745 100 91 1104 5
Vehicles Exited 9 5 17 67 7 66 5 749 101 91 1111 5
Hourly Exit Rate 9 5 17 67 7 66 5 749 101 91 1111 5
Input Volume 10 5 20 75 5 65 5 740 95 85 1125 5
% of Volume 88 100 84 90 140 101 100 101 106 107 99 100

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 2221
Vehicles Exited 2233
Hourly Exit Rate 2233
Input Volume 2235
% of Volume 100

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 12 5 17 91 6 44 5 768 46 40 1216 6
Vehicles Exited 12 5 17 90 6 43 5 770 44 38 1200 5
Hourly Exit Rate 12 5 17 90 6 43 5 770 44 38 1200 5
Input Volume 10 5 20 90 5 45 5 760 40 40 1245 5
% of Volume 117 100 84 100 120 96 100 101 111 96 96 100

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 2256
Vehicles Exited 2235
Hourly Exit Rate 2235
Input Volume 2270
% of Volume 98

Total Network Performance 

Vehicles Entered 2454
Vehicles Exited 2438
Hourly Exit Rate 2438
Input Volume 6974
% of Volume 35



Queuing and Blocking Report Napa Valley SR 29 Study
Cumulative Year Signal Conditions PM Peak Hour

2035 PM SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 94 160 122 109 795 104 1054
Average Queue (ft) 27 59 48 9 315 68 466
95th Queue (ft) 69 118 100 50 636 120 961
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 80
Storage Blk Time (%) 4 1 25 14 20
Queuing Penalty (veh) 3 1 1 154 17

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 76 199 75 68 575 52 124 2130
Average Queue (ft) 33 82 33 6 253 21 38 1108
95th Queue (ft) 68 160 81 30 479 50 93 2319
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 33 2 28 1 1 27
Queuing Penalty (veh) 15 2 13 6 9 11

Network Summary
Network wide Queuing Penalty: 230



SimTraffic Performance Report Napa Valley SR 29 Study
Cumulative Year Signal Conditions Weekend Peak Hour

2035 Weekend SimTraffic Report
GHD

1: SR 29 & Rutherford Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 4 4 16 70 6 56 10 1048 84 60 946 12
Vehicles Exited 4 4 16 72 6 56 9 1027 79 60 948 12
Hourly Exit Rate 4 4 16 72 6 56 9 1027 79 60 948 12
Input Volume 5 5 15 80 5 60 10 1058 85 65 955 10
% of Volume 80 80 105 90 120 93 88 97 93 92 99 117

1: SR 29 & Rutherford Road Performance by movement 

Movement All
Vehicles Entered 2316
Vehicles Exited 2293
Hourly Exit Rate 2293
Input Volume 2354
% of Volume 97

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicles Entered 6 6 11 46 4 49 5 1076 40 31 1026 7
Vehicles Exited 6 5 11 45 3 49 4 1083 40 31 1021 7
Hourly Exit Rate 6 5 11 45 3 49 4 1083 40 31 1021 7
Input Volume 5 5 10 40 5 45 5 1100 40 30 1050 5
% of Volume 120 100 110 112 60 108 80 98 99 102 97 140

2: SR 29 & Walnut Lane/Oakville Cross Road Performance by movement 

Movement All
Vehicles Entered 2307
Vehicles Exited 2305
Hourly Exit Rate 2305
Input Volume 2341
% of Volume 98

Total Network Performance 

Vehicles Entered 2447
Vehicles Exited 2423
Hourly Exit Rate 2423
Input Volume 7171
% of Volume 34



Queuing and Blocking Report Napa Valley SR 29 Study
Cumulative Year Signal Conditions Weekend Peak Hour

2035 Weekend SimTraffic Report
GHD

Intersection: 1: SR 29 & Rutherford Road

Movement EB WB WB NB NB SB SB
Directions Served LTR LT R L TR L TR
Maximum Queue (ft) 53 193 122 101 1535 104 556
Average Queue (ft) 21 65 46 15 807 52 218
95th Queue (ft) 49 129 97 59 1565 99 463
Link Distance (ft) 1461 3068 9777 3608
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 100 80
Storage Blk Time (%) 4 0 31 5 15
Queuing Penalty (veh) 2 0 3 46 10

Intersection: 2: SR 29 & Walnut Lane/Oakville Cross Road

Movement EB WB WB NB NB NB SB SB
Directions Served LTR LT R L T R L TR
Maximum Queue (ft) 72 116 74 34 921 50 106 491
Average Queue (ft) 19 40 33 5 409 18 28 198
95th Queue (ft) 53 93 74 24 786 46 75 414
Link Distance (ft) 519 1400 7093 9777
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50 100 25 100
Storage Blk Time (%) 14 4 27 1 0 12
Queuing Penalty (veh) 7 2 12 6 2 4

Network Summary
Network wide Queuing Penalty: 94
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Appendix D – Sidra LOS Reports 
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Appendix E – Signal Warrant Worksheets 
  



Warrant 1 Results
Existing Weekday Volumes

Measured (vph) Required 
(vph) Measured (vph) Required (vph) Measured (vph) Required 

(vph) Measured (vph) Required (vph)

1 1506 500 68 150 No 1506 750 68 75 No
2 1572 500 66 150 No 1572 750 66 75 No
3 1502 500 70 150 No 1502 750 70 75 No
4 1601 500 75 150 No 1601 750 75 75 Yes
5 1680 500 79 150 No 1680 750 79 75 Yes
6 1609 500 75 150 No 1609 750 75 75 Yes
7 1601 500 89 150 No 1601 750 89 75 Yes
8 1692 500 96 150 No 1692 750 96 75 Yes
9 1562 500 98 150 No 1562 750 98 75 Yes
10 1432 500 99 150 No 1432 750 99 75 Yes
11 997 500 51 150 No 997 750 51 75 No
12 799 500 41 150 No 799 750 41 75 No

No No
No

Measured (vph) Required 
(vph) Measured (vph) Required (vph) Measured (vph) Required 

(vph) Measured (vph) Required (vph)

1 1506 350 68 105 No 1506 525 68 52.5 Yes
2 1572 350 66 105 No 1572 525 66 52.5 Yes
3 1502 350 70 105 No 1502 525 70 52.5 Yes
4 1601 350 75 105 No 1601 525 75 52.5 Yes
5 1680 350 79 105 No 1680 525 79 52.5 Yes
6 1609 350 75 105 No 1609 525 75 52.5 Yes
7 1601 350 89 105 No 1601 525 89 52.5 Yes
8 1692 350 96 105 No 1692 525 96 52.5 Yes
9 1562 350 98 105 No 1562 525 98 52.5 Yes
10 1432 350 99 105 No 1432 525 99 52.5 Yes
11 997 350 51 105 No 997 525 51 52.5 No
12 799 350 41 105 No 799 525 41 52.5 No

No Yes
Yes

Measured (vph) Required 
(vph) Measured (vph) Required (vph) Measured (vph) Required 

(vph) Measured (vph) Required (vph)

1 1506 280 68 84 No 1506 420 68 42 Yes
2 1572 280 66 58.8 Yes 1572 420 66 42 Yes
3 1502 280 70 58.8 Yes 1502 420 70 42 Yes
4 1601 280 75 58.8 Yes 1601 420 75 42 Yes
5 1680 280 79 58.8 Yes 1680 420 79 42 Yes
6 1609 280 75 58.8 Yes 1609 420 75 42 Yes
7 1601 280 89 58.8 Yes 1601 420 89 42 Yes
8 1692 280 96 58.8 Yes 1692 420 96 42 Yes
9 1562 280 98 58.8 Yes 1562 420 98 42 Yes
10 1432 280 99 58.8 Yes 1432 420 99 42 Yes
11 997 280 51 58.8 No 997 420 51 42 Yes
12 799 280 41 58.8 No 799 420 41 42 No

Yes Yes
YesWarrant Met?

Met for at least 8 hours?

Condition B - 56%
Major Street Volume (both 

approaches)
Higher-Volume Minor Street 

Approach (one direction only) Met?

Met for at least 8 hours?

Hour

Hour

Condition B - 70%
Major Street Volume (both 

approaches)
Higher-Volume Minor Street 

Approach (one direction only) Met?

Met for at least 8 hours?

Condition A - 56%
Major Street Volume (both 

approaches)
Higher-Volume Minor Street 

Approach (one direction only) Met?

Warrant Met?

Condition A - 70%
Major Street Volume (both 

approaches)

Warrant Met?

Higher-Volume Minor Street 
Approach (one direction only) Met?

Met for at least 8 hours?

Condition A - 100%

Hour
Major Street Volume (both 

approaches)

Condition B - 100%
Major Street Volume (both 

approaches)
Higher-Volume Minor Street 

Approach (one direction only) Met?

Met for at least 8 hours?

Higher-Volume Minor Street 
Approach (one direction only) Met?

Met for at least 8 hours?



Major Street (Total of 
Both Approaches)

Minor Street Higher-
Volume Approach

X Axis Y Axis 100% 70% Major Street 1 lane
1 1506 68 No Yes Minor Street 1 lane
2 1572 66 No Yes
3 1502 70 No Yes
4 1601 75 No Yes
5 1680 79 No Yes
6 1609 75 No Yes
7 1601 89 Yes Yes
8 1692 96 Yes Yes
9 1562 98 Yes Yes

10 1432 99 Yes Yes
11 997 51 No No
12 799 41 No No

Warrant Met? Yes Yes

Hour

Measured Volume (vph) Above Threshold 
Volume?

1 23 4 5

6

7
8

9
10

11

12 10

11

12



Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

500 420 500 505 500 N/A
600 360 600 460 600 590
700 325 700 420 700 540
800 285 800 360 800 475
900 245 900 325 900 425

1000 200 1000 285 1000 370
1100 175 1100 250 1100 340
1200 150 1200 220 1200 285
1300 130 1300 190 1300 250
1400 120 1400 155 1400 220
1500 100 1500 145 1500 180
1600 100 1600 120 1600 170
1700 100 1700 100 1650 150
1800 100 1800 100 1800 150

* Note: Values in Table are approximate, actual curves based upon 2nd order polynomial equation

NOTE:
150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

SCENARIO (AM/PM)
Number of Lanes

Major Approach SR 29 1
Minor Approach Rutherford Road 1 Typical Peak Hour

AM Peak PM Peak Volumes for higher minor street AM Peak
Major St. Volume (both 
approaches): 1,625 1,862 0
Minor St. Volume 
(higher volume 
approach): 74 130 0
Warrant Met?: No Yes

Both 1 Lane Approaches 2 or more Lane and One Lane Approaches Both 2 or more Lane Approaches
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Warrant 3 | Peak Hour Volume in Urban Areas

AM Peak PM Peak

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE



Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

Major Street Total of 
Both Approaches

Minor Street High 
Volume Approach

400 265 400 340 400 N/A
500 210 500 290 500 375
600 180 600 240 600 310
700 150 700 200 700 260
800 90 800 175 800 220
900 100 900 140 900 180

1000 85 1000 120 1000 150
1100 75 1100 95 1150 100
1200 75 1200 80 1200 100
1300 75 1250 75 1300 100

* Note: Values in Table are approximate, actual curves based upon 2nd order polynomial equation

NOTE:
100 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR MINOR STREET
APPROACH WITH TWO OR MORE LANES AND 75 VPH APPLIES AS THE LOWER
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Existing (AM/PM)
Number of Lanes

Major Approach SR 29 1
Minor Approach Rutherford Road 1

AM Peak PM Peak Volumes for higher minor street AM Peak
Major St. Volume (both 
approaches): 1,625 1,862 0
Minor St. Volume 
(higher volume 
approach): 74 130 0
Warrant Met?: No Yes

Both 1 Lane Approaches 2 or more Lane and One Lane Approaches Both 2 or more Lane Approaches
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Appendix F – 2025 and 2035 Traffic 
Forecasts Memorandum 
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Figure 1-1: Study Area Vicinity Map  

 
 

 Study Intersections 
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3. Existing Data Summary 

3.1 Traffic Data 
Intersection turning movement counts were collected for the study intersections and daily traffic counts were 
collected for roadway segments on SR 29 between Rutherford Road and Oakville Cross Road. These counts 
were collected between May 5th, 2022, and May 8th, 2022. Counts at the study intersections were collected for 
the weekday AM peak period (between 6:00 AM to 9:00 AM), the weekday PM peak period (between 3:00 PM 
to 7:00 PM), and for the weekend mid-day peak period (between 11:00 AM to 3:00 PM). The total weekday 
daily traffic for the SR 29 segment between Oakville Cross Road and Rutherford Road was found to be 20,500, 
of which the NB traffic was 10,900 and the SB traffic was 9,620. Appendix B contains this data. 

3.2 Caltrans provided Traffic Data 
Caltrans publishes ADT data in a count book annually for all the facilities on the State Highway System. As 
noted in the count book, few locations are counted continuously, and the resulting counts are adjusted to derive 
an estimate of ADT. 

More recent pre-pandemic data for 2019 was reviewed from the Caltrans count book in the project vicinity. The 
2019 ADT data in the project vicinity (around PM 22.52 and 24.595) was found to be around 24,600 to 26,400. 

Caltrans Highway Operations unit collected ADT counts in 2017 on the SR 29 segment north of the Oakville 
Cross Road in the northbound direction only. The actual data in 2017 was collected over a one-week period 
beginning April 12, 2017, thru April 19, 2017. The weekday average daily traffic over this period was found to 
be 10,900 NB only (Appendix B contains this data). A comparison of 2017 Caltrans count in the NB direction 
and the 2022 May count indicates that the volume was almost identical and no growth in traffic was observed. 
Based on the data obtained in 2022, the combined NB and SB ADT can be estimated to 20,500. 

For 2017, the ADT data from the count book in the project vicinity (around PM 22.52 and 24.595) was found to 
be around 26,000 to 28,000, which is higher than the 20,500 ADT based on the actual count data. As the data 
from count book are estimates, for the purposes of this forecast memorandum, the 2017 data obtained by 
Caltrans Highway Operations through actual in-field counts was utilized for model validation. 

4. SNABM Regional Model 

The SNABM Regional Travel Demand Model provides a network that includes the entire Bay Area region 
(comprised of nine counties) including Napa County and provides 2015 and 2040 traffic volumes at the study 
intersections. This regional model is based on land use and socio-economic data and uses the trip generation 
characteristics of various land uses to predict the travel interaction. The model outputs Year 2015 (as Model 
Baseline Year) and Year 2040 (as Model Horizon Year) volumes in the form of directional daily volumes.  

4.1.1 Model Validation Methodology, Guidelines and Considerations 
The validation of the SNABM Regional TDM was conducted using the link level static model validation 
techniques recommended within the Analytical Travel Forecasting Approaches for Project-Level Planning and 
Design produced by the National Cooperative Highway Research Program Report 765 (NCHRP 765) in 2014. 

The following sections present the methodology and validation standards for the techniques listed above: 

Figure 2 – Maximum Desirable Deviation as obtained from Figure 4-13 of the NCHRP 765 
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Figure 4-1: 2017 Peak Hour Turning Movement Counts @ Oakville Cross Road 

 
Figure 4-2: 2017 Peak Hour Turning Movement Percentages @ Oakville Cross 
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Figure 4-3: 2017 Peak Hour Turning Movement Counts @ Rutherford  

 
Figure 4-4: 2017 Peak Hour Turning Movement Percentages @ Rutherford 

 

5. Forecasting Methodology for Year 2035 Conditions 

The SNABM Model can provide traffic volume projections up to (and including) Year 2040 (which is the Model 
Horizon Year). The following sections present the core methodology used in forecasting turning movement 
volumes for the AM, PM, and Weekend peak hours of Year 2025 and 2035 Conditions.  

5.1 Volume Forecasting  

Two methods are typically used for forecasting: 1. Delta Method and Growth Rate Method. Based on a 
sensitivity testing with the two methods, the Growth Rate method provided conservative forecasts at this study 
location. As such, the Growth Rate was used for forecasting in this memorandum.  
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5.2 Growth Rate 

An annual growth rate was derived for the SR 29, Oakville Cross Road, and Rutherford Road segment in the 
study area. The annual growth rate was be derived through a comparison of the Year 2015 model volumes to 
the Year 2040 model volumes. The annual growth rate was then utilized to obtain an 8-year cumulative growth 
rate to derive 2025 forecasts and 18-year growth rate to derive 2035 forecasts. Figure 5-1 contains the growth 
rates derived from the model. 

Figure 5-1: Growth Rates in the Study Area 

 

For SR 29, the average annual growth rate in the study was found to be 1.17%; the 8-year cumulative growth 
rate was found to be 9.38% and the 18-year cumulative growth rate was found to be 21.11%. 

For Oakville Cross Road east of SR 29, the average annual growth rate in the study was found to be 1.66%; 
the 8-year cumulative growth rate was found to be 13.32% and the 18-year cumulative growth rate was found 
to be 29.97%. The road segment to the west of SR 29 carries insignificant traffic. As such, the same growth 
rate will be used for the road segment to the west of SR 29. 

For Rutherford Road east of SR 29, the average annual growth rate in the study was found to be 1.60%; the 8-
year cumulative growth rate was found to be 12.82% and the 18-year cumulative growth rate was found to be 
28.84%. The road segment to the west of SR 29 carries insignificant traffic. As such, the same growth rate will 
be used for the road segment to the west of SR 29. 

6. Year 2035 Turning Movement Volumes 

Future Year 2035 intersection turning movements were derived by applying the growth factor to the existing 
TMC percentages and the resulting growth this derived were added to the existing TMC.  

Figures 6.1 and 6.2 present the Year 2035 turning movement volumes and the Turning Movement Counts 
(TMC) expressed as percentage of the approach volume at the Oakville Cross Road intersection while Figures 
6.3 and 6.4 present the Year 2035 turning movement volumes and the Turning Movement Counts (TMC) 
expressed as percentage of the approach volume at the Rutherford Road intersection. 
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Figure 6.1 – Year 2035 Turning Movement Volumes – Oakville Cross Road Intersection 

 

Figure 6.2 – Year 2035 Turning Movement Volumes in % of approach volumes– Oakville Cross Road 
Intersection 
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Figure 6.3 – Year 2035 Turning Movement Volumes – Rutherford Cross Road Intersection 

 

Figure 6.4 – Year 2035 Turning Movement Volumes in % of approach volumes– Rutherford Road 
Intersection 

 

6.1 Year 2025 Volume Forecasts 

Per input received from the Project Development Team (PDT), it was determined that an Opening Year was to 
be analyzed for any proposed intersection improvements. The Opening Year for intersection improvements 
was determined to be Year 2025.  

Future Year 2035 intersection turning movements were derived by applying the growth factor to the existing 
TMC percentages and the resulting growth this derived were added to the existing TMC.  

Figures 6.5 and 6.6 present the Year 2025 turning movement volumes and the Turning Movement Counts 
(TMC) expressed as percentage of the approach volume at the Oakville Cross Road intersection while Figures 
6.7 and 6.8 present the Year 2025 turning movement volumes and the Turning Movement Counts (TMC) 
expressed as percentage of the approach volume at the Rutherford Road intersection. 
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Figure 6.5 – Year 2025 Turning Movement Volumes – Oakville Cross Road Intersection 

 

Figure 6.6 – Year 2025 Turning Movement Volumes in % of approach volumes– Oakville Cross 
Intersection 
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Figure 6.7 – Year 2025 Turning Movement Volumes – Rutherford Intersection 

 

Figure 6.8 – Year 2025 Turning Movement Volumes in % of approach volumes– Rutherford Road 
Intersection 

 
  



From: Patel, Mahendra N@DOT
To: Kamesh Vedula
Cc: Cox, Phillip@DOT; Ingrid Supit; James Zandian; Henry Hammel; Cabangangan, Anthony@DOT
Subject: Re: Discuss Forecasts->Approved by Forecasting Division
Date: Tuesday, December 20, 2022 3:27:23 PM

You don't often get email from mahendra.patel@dot.ca.gov. Learn why this is important

All looks good and Forecast Division is approving the Forecast memo. Thanks for your
prompt response. 

Thanks,
Mahendra Patel, P.E.
 
Office of Project Initiation & Travel Forecasting
California Department of Transportation - District 4
111 Grand Ave
Oakland, CA 94612
e-mail: mahendra.patel@dot.ca.gov
Mobile: 510-407-7458

On Dec 19, 2022, at 11:47 AM, Kamesh Vedula <Kamesh.Vedula@ghd.com>
wrote:

�|
EXTERNAL EMAIL. Links/attachments may not be safe.

Hello Mahendra.
Thank you for taking the time last week to discuss the comments and responses/approach.
Below are the comments and draft responses. To Attached also is the revised Traffic
Forecast. Revisions are highlighted in yellow for ease of review.
Comment: Pl put post miles at both the intersections in the subject line as well as in the body as
a useful reference
Response: Comment noted. Will update the forecast memorandum to include PM at the
intersections.
 
2019 ADT data on CA 29 at Rutherford/CA 128 is 24,600 and at the Oakville Grade Road is
26,400.  The ADT used in the report is 20,500 which is about 20% below the 2019 counts, please
verify and bring the counts up accordingly.  2018 counts are even higher than the 2019 counts 
The traffic counts need to represent pre-pandemic levels, because traffic will eventually normalize
to those levels as employees return to work and businesses are slowly revamping.  Below is a
copy-paste of Yr 2019 data, FYI.  CT does not rely on just one set of counts, CT looks at what is
available and decides what to use based on the engineering judgement - suitable to the facility
type and area type.
Response: Comment noted. Section 3.2 was updated to address the comment and the
follow on discussion with Caltrans Forecasting Unit.
 
Use the model growth factor (bet 2015 & 2040)and apply that growth factor to the link level
traffic count data to obtain future years link volumes which can then be used to derive TMCs for
future years.

mailto:Mahendra.Patel@dot.ca.gov
mailto:Kamesh.Vedula@ghd.com
mailto:phillip.cox@dot.ca.gov
mailto:isupit@bayareametro.gov
mailto:James.Zandian@ghd.com
mailto:hhammel@bayareametro.gov
mailto:antonio.cabangangan@dot.ca.gov
https://aka.ms/LearnAboutSenderIdentification
x-apple-data-detectors://0/0
x-apple-data-detectors://0/0
mailto:mahendra.patel@dot.ca.gov


Response: Comment noted. As noted in comment 2 above, anomalies exist between the
2017 count data and the actual counts. To provide for a reasonably conservative forecasts
to account for anomalies, the forecasts were derived using the growth rate and the delta
method. The growth rate provided slightly conservative forecasts. As such, it was agreed
that the growth rate method will be utilized to derive the forecasts. An annual growth rate
will be derived for the SR 29, Oakville Cross Road and Rutherford Road segment in the
study area. The annual growth rate will be derived through a comparison of the Year 2015
model volumes to the Year 2040 model volumes. This annual growth rate will be applied
linearly to derive 2025 and 2035 growth rates, which will then be applied to the existing
traffic volumes to obtain forecast volumes.
 
Similar to figure 6.1 provide another figure that shows the percentages for each turning
movement at all four legs to get an idea.
Response: Comment noted. Will update the forecast memorandum to include an exhibit
that shows the percentages for each turning movement at the study intersections.
intersections.
 
Isn't the Napa Wine Co project a part of the larger ABAG landuse forecasts for the future year
since the SNBAM model is consistent with MTC's.  If not, then won't this extra landuse throw the
consistency off?  Need an explanation.
Response: Comment noted. We added this landuse project to be conservative. However, we
do agree with the comment and assessment of the landuses. On further discussion with
Caltrans forecasting unit, it was agreed to remove the discussion associated with the
Napa Wine Co project.
 
 

From: Patel, Mahendra N@DOT <Mahendra.Patel@dot.ca.gov> 
Sent: Wednesday, December 14, 2022 10:00 AM
To: Kamesh Vedula <Kamesh.Vedula@ghd.com>
Cc: Cox, Phillip@DOT <phillip.cox@dot.ca.gov>
Subject: RE: Discuss Forecasts->I am available now if you are
 
OK let me get on line within a minute.
 
Thanks,
Mahendra Patel, P.E.,  Range D
 
Office of Project Initiation & Travel Forecasting
California Department of Transportation - District 4
111 Grand Ave
Oakland, CA 94612
e-mail: mahendra.patel@dot.ca.gov
Mobile: 510-407-7458
 
From: Kamesh Vedula <Kamesh.Vedula@ghd.com> 
Sent: Wednesday, December 14, 2022 9:59 AM
To: Patel, Mahendra N@DOT <Mahendra.Patel@dot.ca.gov>
Subject: RE: Discuss Forecasts->I am available now if you are
 
EXTERNAL EMAIL. Links/attachments may not be safe.



Great. I'm available. Will be there in a moment. 
 
 
 
Sent from my Verizon, Samsung Galaxy smartphone
 
 
 
-------- Original message --------
From: "Patel, Mahendra N@DOT" <Mahendra.Patel@dot.ca.gov>
Date: 12/14/22 9:56 AM (GMT-08:00)
To: Kamesh Vedula <Kamesh.Vedula@ghd.com>
Cc: "Cox, Phillip@DOT" <phillip.cox@dot.ca.gov>
Subject: RE: Discuss Forecasts->I am available now if you are
 
Hi Kamesh,
Good morning! I am available now, if you are available, we can talk on MS Teams.
Let me know.
 
Thanks,
Mahendra Patel, P.E.,  Range D
 
Office of Project Initiation & Travel Forecasting
California Department of Transportation - District 4
111 Grand Ave
Oakland, CA 94612
e-mail: mahendra.patel@dot.ca.gov
Mobile: 510-407-7458
 
From: Kamesh Vedula <Kamesh.Vedula@ghd.com> 
Sent: Wednesday, December 14, 2022 9:14 AM
To: Patel, Mahendra N@DOT <Mahendra.Patel@dot.ca.gov>
Cc: Cox, Phillip@DOT <phillip.cox@dot.ca.gov>
Subject: Re: Discuss Forecasts
 
EXTERNAL EMAIL. Links/attachments may not be safe.

Got it Mahendra. Looking forward to talking to you this AM.
 
Sent from my Verizon, Samsung Galaxy smartphone
Get Outlook for Android

From: Patel, Mahendra N@DOT <Mahendra.Patel@dot.ca.gov>
Sent: Wednesday, December 14, 2022 8:42:33 AM
To: Kamesh Vedula <Kamesh.Vedula@ghd.com>
Cc: Cox, Phillip@DOT <phillip.cox@dot.ca.gov>
Subject: New Time Proposed: Discuss Forecasts



You don't often get email from mahendra.patel@dot.ca.gov. Learn why this is important

When: Wednesday, December 14, 2022 11:00 AM-11:45 PM.
Where:
 

Kamesh,
You had it up to 11:45 pm and I changed it to AM. Also, we don’t need more than
half hour.
 
Thanks.
 
Mahendra
 
PS: Phil, I have included you and if you are available please attend
CONFIDENTIALITY NOTICE: This email, including any attachments, is confidential and
may be privileged. If you are not the intended recipient please notify the sender
immediately, and please delete it; you should not copy it or use it for any purpose or
disclose its contents to any other person. GHD and its affiliates reserve the right to
monitor and modify all email communications through their networks.
<11227647_Forecasts Memo - December 19.pdf>
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Appendix G – TASAS Data 
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Crash Data Analysis 
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TASAS Crash Data Analysis  
 
 
 
The Table B report identified in Table 1 was generated on December 12, 2021 and it depicts crash 
rates per million vehicle miles for the most recent 3 year period from 01/01/2018 to 12/31/2020 from 
the Traffic Accident Surveillance and Analysis System (TASAS). 
 
 

TABLE 1 

      TASAS Table B Crash January 
j
k, 
l
j
k
r – December
m, 
l
j
l
j ) 

 

Segment 
TOTAL 
No. of 

Crashes 

ACTUAL Rates 
(per million vehicle miles) 

AVERAGE Rates 
(per million vehicle miles) 

Fatal 
Crashes 

Fatal + 
Injury 

Crashes 

 

Total 
(1)

 Fatal  
Crashes 

Fatal + 
Injury 

Crashes 

 

Total
(1)

 

  
NAP 29 PM 22.520  
Oakville Cross Road 

 

26 
 

0.000 
 

0.61 
 

1.38 
 

0.020 
 

0.34 
 

0.79 
 

(1) All reported crashes (includes Property Damage Only (PDO) Crashes) 
 
 
Table 1 (TASAS Table B Crash Rates (January 
j
k, 
l
j
k
r – December 
m
k, 
l
j
l
j ) summarizes and 
compares the actual crash rates within the segment of combined directions of NAP 29 at 1500 Ft in 
either direction of the intersection at Oakville Cross Road, PM  22.520 to the average rates for similar 
facilities throughout the State. The Total crash rates include all reported crashes: Fatal, Injury, and 
Property Damage. 
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“Provide a safe, sustainable, integrated and efficient transportation system to 
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TASAS Table B Summary Report  
 
 
Analysis of the TASAS Table B records show a total of 
l
p crashes within the segment of combined 
directions of  NAP 29 at 1500 Ft in either direction of the intersection at Oakville Cross Road, PM  
22.520 and study periods summarized above, with a total rate of fatal and injury crash that is above 
the average crash rate for similar facilities statewide, and a total crash rate that is above the average 
for similar facilities statewide.   
 

TASAS TSAR Summary Report  
 

�x 8  (30.8%)  Broadside, 
�x 7  (26.9%)  Hit Object, 
�x 6  (23.1%)   Rear End, 
�x 4   (15.4%)  Sideswipe and , 
�x 1    (3.8%)   Head On. 
 

The primary crash factors were: 
 

�x Failure to Yield, 
�x Improper Turn, 
�x Speeding, 
�x Influence of Alcohol and, 
�x Other Violations. 
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“Provide a safe, sustainable, integrated and efficient transportation system to 
enhance California’s economy and livability” 

The Table B report identified in Table 2 was generated on December 13, 2021 and it depicts crash 
rates per million vehicle miles for the most recent 3 year period from 01-01-2018 to 12-31-2020 from 
the Traffic Accident Surveillance and Analysis System (TASAS). 
 
 
 

 
TABLE 2 

      TASAS Table B Crash Rates (January 
j
k, 
l
j
k
r – December 
m
k, 
l
j
l
j ) 

 

Segment 
TOTAL 
No. of 

Crashes 

ACTUAL Rates 
(per million vehicle miles) 

AVERAGE Rates 
(per million vehicle miles) 

Fatal 
Crashes 

Fatal + 
Injury 

Crashes 

 

Total 
(1)

 Fatal  
Crashes 

Fatal + 
Injury  

 

Total
(1)

 

NAP 29 PM 24.595 
Rutherford Road   

 
   22 

 
0.000 

 

 
0.40 
 

 
1.46 

 

 
0.020 

 
       0.34 

 
0.79 

 

(1)All reported crashes (includes Property Damage Only (PDO) Crashes) 
 

Table 2 (TASAS Table B Crash Rates (January 
k, 
l
j
k
r – December 
m
k, 
l
j
l
j ) summarizes and 
compares the actual crash rates within the segment of combined directions of NAP 
l
s at 
k
o
j
j FT in 
either direction of the intersection at Rutherford Road to the average rates for similar facilities 
throughout the State. The Total crash rates include all reported crashes: Fatal, Injury, and Property 
Damage. 

 
TASAS Table B Summary Report  
 

Analysis of the TASAS Table B records shows a total of 
l
l crashes within the segment of combined 
directions of NAP 
l
s at 
k
o
j
j FT in either direction of the intersection at Rutherford Road. and study 
periods summarized above, with a total rate of fatal and injury related crash rate that is above the 
average crash rate for similar facilities statewide, and a total crash rate that is above the average for 
similar facilities statewide. 
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“Provide a safe, sustainable, integrated and efficient transportation system to 
enhance California’s economy and livability” 

TASAS TSAR Summary Report  
 
 
Detailed analysis of the types of reported collisions shows that: 
 

�x 9  (40.9%) crashes were Rear End, 
�x 5  (22.7%) crashes were Sideswipe, 
�x 4  (18.2%) crashes were Hit Object, 
�x 2   (9.1%) crashes were Head On and, 
�x 2   (9.1%) crashes were Broadside, 
 

 
The primary crash factors were: 
 

�x Speeding, 
�x Improper Turn, 
�x Failure to Yield and, 
�x Other Violations. 

 
 
 

Analysis Conducted By: Date 

Fereshta Mojaddedi 12/8/2021 

Fereshta Mojaddedi  

  

Approved for Release: Date 

  

 
 
 
 
 
cc: SMamoon/BZarechian/Traffic Engineering N/E 
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Appendix H – Alternative Exhibits 
  






















































































































































































































	X-11227647_Figure 3-4_TOAR_TASAS_2018_2020.pdf
	Sheets and Views


