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I. INTRODUCTION

This report has been prepared at the request of the Headwaters Development Company, LLC
(Headwaters) to detail the expected circulation impacts due to a proposed winery warehousing
development adjacent to the Napa County Airport. The project would contain 645,000 square
feet of facilities and would be built and in full operation by year 2010. The project site is located
west of State Route 29 (8.R.29) within the Napa County Airport Industrial Park Specific Plan
area,’ west of the future southerly extension of Devlin Road to the south of South Kelly Road
and south of an existing railroad line. Access would be gained via the future Devlin Road
extension. May 2007 AM and PM peak period traffic counts have been.conducted at all major
intersections in the project vicinity to determine existing traffic volumes as well as the existing
vehicle mix. Near term project impacts have been determined for year 2010 traffic conditions,
while long term horizon project impacts have been determined for year 2030 traffic conditions.
Measures have then been proposed, where needed, to mitigate any existing operational problems
as well as to mitigate any near and long term horizon unacceptable operation both with and
without the proposed project. The previously proposed nearby Panattoni Napa Airport Corporate
Center — Phases 1 & 2 have been assumed completed and in operation as part of both 2010 and
2030 Base Case conditions for the Headwaters project.

II. SUMMARY OF FINDINGS
A.  EXISTING CONDITIONS

The circulation system providing access to the Headwaters site is currently operating at LOSD
or better with the following exception.

* The two-lane section of Jameson Canyon Road at the Napa/Solano County line is
currently operating at LOS E during PM commute peak hour conditions.

Needed Improvement:
Jameson Canyon Road should be widened to a four-lane divided highway.

B. YEAR 2010 BASE CASE (WITHOUT PROJECT) OPERATING
CONDITIONS

* By 2010, the following intersections providing access to the Headwaters site will be
operating at LOS E or poorer, while the following roadway segment will be operating at
LOSE.

! For ease of reference in this report, “Napa County Airport Industria) Park Specific Plan” area is shortened to
“Alrport Industrial Park™ or “Specific Plan” area.
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Intersections

AM Peak Hour
* S.R.29/Jameson Canyon Road (S.R.12)/Airport Boulevard Intersection: LOSE
*  S.R.29/Napa Junction Road Intersection: LOS E

PM Peak Hour
* S.R.29//South Kelly Road Intersection: LOS E

Roadways

Jameson Canyon Road at Napa-Solano County Line
* AM Peak Hour: LOSF

* PM Peak Hour: LOSF

Needed Improvement:

S.R.29/Napa Junction Road intersection: No improvement in operation would be
possible until the widening of S.R.29 to six lanes through the intersection or completion
or Newell Road as an alternate north-south route to S.R.29. Neither improvement is
planned by 2010.

S.R.29/Jameson Canyon Road/Airport Boulevard intersection: Restripe the three-lane
westbound intersection approach to provide one right turn lane, one through lane and one
combined through/left turn lane.

5.R.29/South Kelly Road intersection: Provide three lanes on the eastbound South Kelly
Road itersection approach and stripe for one left turn lane, one through lane and one
right turn lane.

Jameson Canyon Road should be widened to a four-lane divided highway.

C.  YEAR 2030 BASE CASE (WITHOUT PROJECT) OPERATING
CONDITIONS)

By 2030, the circulation system providing access to the Headwaters site will have all
intersections operating at LOS D or better after all planned circulation system
improvements. However, the S.R.29/South Kelly intersection may experience LOS E or
F operation at some point between 2010 and 2030 before S.R.29 is widened from four to
six lanes in the project vicinity. In addition, during the AM peak hour the left turn lane
on the northbound 8.R.29 approach to South Kelly Road will have 95th percentile
queuing demands beyond available storage and a queuing demand in the southbound
S.R.29 right turn lane at the storage capacity limit.

Needed Improvement:

S.R.29/South Kelly Road intersection: Provide a second lane on the eastbound South
Kelly Road intersection approach. Construction of this lane should be included in the
area-wide set of circulation system improvements for the Napa Airport Industrial Area,
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In addition, the left turn lane on the northbound $.R.29 approach to South Kelly Road
should be lengthened from 250 up to at least 400 feet (and preferably 450 feet).

D. PROJECT IMPACTS

The proposed 645,000-square-foot winery warehouse project would be expected to
generate about 1,100 daily two-way trips (550 inbound and 550 outbound), with 65
inbound and 39 outbound trips during the AM peak hour, and 32 inbound and 65
outbound trips during the PM peak hour.

The project would produce one significant intersection level of service impact by 2010:
at the S.R.29/South Kelly Road intersection during the PM peak hour. The project would
also produce one significant level of service impact by 2030: at the S.R.29/Green Island
Road/Newell Road intersection in American Canyon, where PM peak operation would
change from LOS D to LOS E.

The project would not be expected to produce any-significant merge impacts by 2010 at
either the Green Island Road or Pacli Loop Road ramp connections to S.R.29 in
American Canyon. In addition, the project would not provide any significant impact to
Jameson Canyon Road in 2010 or 2030.

The project would produce a significant 95th percentile queuing impact by 2010. During
the AM peak hour, queuing in the left turn lane on the northbound S.R.29 approach to
South Kelly Road would extend beyond available storage. Between 2010 and 2030 the
project would continue producing a significant 95th percentile queuing impact in the left
turn lane on the northbound S.R.29 approach to South Kelly Road. In addition, before
2030 the project would be producing a significant queuing impact in the right turn lane
on the southbound S.R.29 approach to South Kelly Road.

E. PROJECT MITIGATIONS
1. Year 2010
a, S.R.29/South Kelly Road

The Headwaters project should provide a fair share contribution towards improvements
recommended for South Kelly Road as part of the Panattoni Phases 1 & 2 developments.
This includes construction of an additional lane on the eastbound approach to S.R.29
when needed between 2010 and 2030. Theoretical projections indicate mitigated LOS D
PM peak hour operation of the S.R.29/South Kelly Road intersection in 2010, and LOS D
Operation in 2030 with six lanes on S.R.29. However, there potentially will be a period
after 2010 and before the widening of S.R.29 from four to six lanes when the intersection
will be operating at LOS E or F. Provision of an additional lane on the eastbound South
Kelly Road intersection approach would improve operation, accommodate vehicle
Queuing on the eastbound intersection approach and provide an overall area traffic
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benefit. Construction of this additional lane should be included in the area-wide set of
improvements for the Napa Airport Industrial Area.

2. The Headwaters project should provide a fair share contribution to lengthening of the left
turn lane on the northbound S.R.29 approach to South Kelly Road (from 250 feet up to at
least 450 feet).

2. Year 2030
a. S.R.29/Green Island Road/Newell Road

1. The Headwaters project should provide a right turn lane on the northbound S.R.29
approach to the Green Island Road/Newell Road intersection. Although project traffic
would not use this particular lane, this would be the lowest cost alternative to improve
operating conditions back to LOS D operation.

b. S.R.29/South Kelly Road

2. The Headwaters project should provide a fair share contribution to lengthening of the left
turn lane on the northbound S.R.29 approach to South Kelly Road (from 250 feet up to at
least 450 feet). In addition, the project should lengthen the right turn on the southbound
S.R.29 approach to South Kelly Road from 50 up to at least 100 feet.

IIIl. PROPOSED PROJECT

The Headwaters project will be located on the west side of S.R.29 in the Napa County Airport
Industrial Park, south of the City of Napa and north of the City of American Canyon — see
Figures 1 and 2. The site is located southeast of the Napa County Airport on the west side of the
future extension of Devlin Road south of South Kelly Road and just south of an existing railroad
line. The project will be accessed from the southward extension of Devlin Road, which will be
completed as a two-lane road adjacent to the project frontage. Ultimately, Devlin Road will be
extended farther south to Green Island Road in American Canyon in conjunction with other area
development. The project site is currently undeveloped.

The Headwaters project will contain 645,000 square feet of winery warehouse uses in one
building. It is scheduled to be built in 2009 with full occupancy by no later than 2010. The
project is projected to have the same traffic activity for both the near term (2010) and long term
(2030) horizons.
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IV. EXISTING CIRCULATION SYSTEM

A. ROADWAYS

Roadways providing access to the site are briefly described below. Intersection geometrics and
control are shown on Figure 3.

The State Route 29 (S.R.29) highway runs in a north-south direction between Vallejo and
American Canyon to the south, and the City of Napa and other Napa County communities to the
north. In the project site vicinity it has two travel lanes in each direction, separated by a grass
and dirt median. As shown on Figure 3, within Napa County it has separate left turn lanes at its
signalized intersection with South Kelly Road and separate left and right turn lanes at its
signalized intersections with Airport Boulevard/Jameson Canyon Road (S.R.12).2 The posted
speed limit in the site vicinity is 55 miles per hour in both directions. S.R.29 is also designated
S.R.12 north of Jameson Canyon Road.

South Kelly Road is a 34-foot-wide, two-lane roadway with narrow shoulders from Devlin Road
to S.R.29. The west leg of the Devlin Road/South Kelly Road intersection is the entrance/exit to
a Waste Transfer Station. South Kelly Road continues east and north of §.R.29 to Jameson
Canyon Road and changes names to North Kelly Road to the north of Jameson Canyon Road.

Devlin Road is a 48-foot-wide, three-lane roadway that extends south of Tower Road (an east-
west roadway within the Airport Industrial Park) about one half mile to a dead-end at South
Kelly Road. It has one lane in each direction and a center two-way left turn lane that transitions
to an exclusive left turn lane at the Tower Road and South Kelly Road intersections. Numerous
businesses front or have access to Devlin Road, Devlin Road is planned to eventually be
extended as a north-south three- to four-lane arterial roadway through the Airport Industrial Park
between Soscol Ferry Road and Green Island Road (see Planned Improvements, below).

B. VOLUMES
Napa County staff requested analysis at the following locations for this study.

* S.R.12-29/Jameson Canyon Road (S.R.12)/Airport Boulevard (Napa County)
-* Jameson Canyon Road (S.R.12)/North Kelly Road-South Kelly Road (Napa County)
* S.R.29/South Kelly Road (Napa County) ‘
* S.R.29/Green Island Road-Paoli Loop Road hook ramps (American Canyon)

* S.R.29/Napa Junction Road intersection (American Canyon)

Traffic counts were conducted by Crane Transportation Group at the following Napa County
locations in May 2007.

* S.R.12-29/Jameson Canyon Road (S.R.12)/Airport Boulevard: May 23, 2007
* Jameson Canyon Road (S.R.12)/North Kelly Road-South Kelly Road: May 22, 2007

? Southbound $.R.29 at the Airport Boulevard intersection has fwo left furn lanes.
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*  S.R.29/South Kelly Road: May 23, 2007
* S.R29/Tower Road: May 23, 2007 (count required in order to provide complete traffic
distribution pattern from area jointly served by Tower Road and South Kelly Road)

American Canyon traffic counts for the S.R.29 hook ramp connections with Green Island Road
and Paoli Loop Road as well as the Napa Junction Road intersection were obtained from the City
of American Canyon traffic consultant (Omni Means) and are from 2005. AM and PM peak
hour traffic volumes at all locations are presented in Figures 4 and 5, respectively.

During the AM peak hour, the two-way traffic volume on South Kelly Road between S.R.29 and
Devlin Road was about 205 vehicles per hour (vph). During the same time period, two-way
volumes on S.R.29 just north and south of South Kelly Road were about 3,490 vph and 4,125
vph, respectively.

During the PM peak hour, the two-way traffic volume on South Kelly Road between S.R.29 and
Devlin Road was 250 vph. For the same time period, two-way volumes on S.R.29 just north and
south of South Kelly Road were 3,935 vph and 4,110 vph, respectively.

C. INTERSECTION OPERATION
1. Analysis Methodology

Transportation engineers and planners commonly use a grading system called level of service
(LOS) to measure and describe the operational status of the local roadway network. LOS isa
description of the quality of a roadway facility’s operation, ranging from LOS A (indicating
free-flow traffic conditions with little or no delay) to LOS F (representing oversaturated
conditions where traffic flows exceed design capacity, resulting in long queues and delays).
Intersections, rather than roadway segments between intersections, are almost always the
capacity controlling locations for any circulation system.

Signalized Infersections. For signalized intersections, the 2000 Highway Capacity Manual
(Transportation Research Board, National Research Council) methodology was utilized. With
this methodology, operations are defined by the level of service and average control delay per
vehicle (measured in seconds) for the entire intersection. For a signalized intersection, control
delay is the portion of the total delay attributed to traffic signal operation. This includes delay
associated with deceleration, acceleration, stopping, and moving up in the queue. Table 1
summarizes the relationship between delay and LOS for signalized intersections.

Unsignalized Intersections. For unsignalized (all-way stop-controlled and side-street stop-
controlled) intersections, the 2000 Highway Capacity Manual (Transportation Research Board,
National Research Council) methodology for unsignalized intersections was utilized. For side-
street stop-controlled intersections, operations are defined by the level of service and average
control delay per vehicle (measured in seconds), with delay typically represented for the stop
sign controlled approaches or turn movements. For all-way stop-controlled intersections,
operations are defined by the average control delay for the entire intersection (measured in
seconds per vehicle). The delay at an unsignalized intersection incorporates delay associated
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with deceleration, acceleration, stopping, and moving up in the queune. Table 2 summarizes the
relationship between delay and LOS for unsignalized intersections.

2. Minimum Acceptable Operation
a. County of Napa

Based upon criteria established in the County’s New General Plan, LOS D is the poorest
acceptable operation during peak traffic periods at the signalized intersections analyzed within
Specific Plan Area for this study.

b. City of American Canyon

The City of American Canyon uses LOS D as the poorest acceptable operation at signalized or
unsignalized intersections.

3. Existing Operation

Tables 3 and 4 show existing operation at analyzed intersections for AM and PM peak hour
conditions, respectively. As shown, all intersections are operating at LOS D or better during the
AM and PM peak hours. This result includes the recently completed (September 2007)
signalization of the S.R.29/Napa Junction Road intersection.

D. MERGE ANALYSIS AT S.R.29/GREEN ISLAND ROAD & S.R.29/PAOLI
LOOP ROAD

1. Methodology

On-ramp merge operation from the Green Island Road and Paoli Loop Road Hook Ramps to
S.R.29 has been evaluated using planning level methodology contained in the Year 2000
Highway Capacity Manual. Level of service is dependent upon both vehicle speed as well as
vehicle density (in passenger cars per lane per mile) in the merge area.

2. Minimum Acceptable Operation

Caltrans’ Guide for the Preparation of Traffic Impacts Studies (December 2002) is intended to
provide a consistent basis for evaluating traffic impacts to state facilities. Caltrans endeavors to
maintain a target LOS at the transition between LOS C and 1.OS D... on state highway facilities -
however, Caltrans acknowledges that this may not always be feasible and recommends that the
lead agency consult with Caltrans 1o determine the appropriate target LOS.?

3 California Department of Transportation, December 2002, Caltrans Guide for the Preparation of Traffic Impact
Studies,
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3. Existing Operation

Table S shows that during the AM peak hour the southbound merge to S.R.29 from Green Island
Road is currently operating at LOS B, while the northbound merge to S.R.29 from Paoli Loop
Road is operating at LOS C. During the PM peak hour, the southbound merge to S.R.29 from
Green Island Road is operating at LOS C, while the northbound merge to $.R.29 from Paoli

Loop Road is operating at LOS B.

E. 95TH PERCENTILE VEHICLE QUEUING - S.R.29 TURN LANES
APPROACHING SOUTH KELLY ROAD

1. Methodology

The Synchro software intersection level of service program has been utilized to obtain the 95th
percentile vehicle queuing expected in the left turn lane on the northbound S.R.29 approach to
South Kelly Road and in the right turn lane on the southbound S.R.29 approach to South Kelly
Road.

2. Minimum Acceptable Operation

Caltrans requires that the 95th percentile vehicle queuing be contained within the available turn
lane storage distance.

3. Existing Operation

May 2007 field observations by Crane Transportation Group at the $.R.29/South Kelly Road
intersection showed no queues in the 250-foot-long northbound S.R.29 left turn lane or in the 50-
foot-long southbound S.R.29 right turn lane on the approaches to South Kelly Road extending
beyond the storage limits of the existing turn lanes. In addition, Table 6 shows that the existing
theoretical 35th percentile queuing demand should not be exceeding available storage during
either the AM and PM peak traffic hours in either turn lane.

F. JAMESON CANYON ROAD OPERATING CONDITIONS
1. Methodology
The year 2000 Highway Capacity Manual two-lane highway analysis methodology has been
utilized to determine existing peak hour operating conditions of Jameson Canyon Road at the
Napa/Solano county line. Input data includes volume levels, directional split of traffic, road and
shoulder widths, percent no passing, rolling versus flat terrain and the percent truck and RVs.

2. Minimum Acceptable Criteria

The County of Napa has determined that LOS E is the minimum acceptable operation for
Jameson Canyon Road (within Napa County).
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3. Existing Operation

Table 7 shows that currently, Jameson Canyon Road at the Napa/Solano county line is operating
at-level of service E (LOS E) conditions during the AM peak hour and at LOS F conditions

during the PM peak hour.
G. PLANNED IMPROVEMENTS
1. Near Term Improvements (to be completed by 2010)
a. County of Napa

There are no near term capacity improvements planned by Napa County or Caltrans along
Jameson Canyon Road nor at any of the S.R.29 or S.R.12 intersections within Napa County
evaluated for this study.* However, South Kelly Road between S.R.29 and Devlin Road will be
widened from two to three lanes as part of the Panattoni Phase 1 development. This new lane
will be striped midblock as a continuous two-way left turn lane, and as standard left turn pockets
on the approaches to S.R.29 and Devlin Road. In addition, right-of-way will be reserved along
the south side of South Kelly Road between $.R.29 and Devlin Road for provision of an
exclusive right turn lane on the eastbound approach to S.R.29. The Panattoni Phase 2
development will be providing a 200- to 250-foot right turn lane on the eastbound South Kelly
Road approach to S.R.29 within this right-of-way.

b. City of American Canyon

Minor geometric improvements are planned at the Green Island Road and Paoli Loop Road
connections to S.R.29.°

2. Long Term Improvements (to be completed by 2030)
a. County of Napa

The Napa County Board of Supervisors has adopted a resolution listing planned improvements
for the Airport Industrial Park for local roadways and state highway.5 New development projects
within the Specific Plan area are required to contribute to these improvements according to a
mitigation fee schedule tied to PM peak hour vehicle trips generated by new projects. Listed
projects that affect roadways analyzed in this report are improvements to Devlin Road
(construction of extensions and widenings).

Devlin Road is ultimately planned to be a continuous road between Soscol Ferry Road (on the
north) and Green Island Road (on the south). The section between Soscol Ferry Road and

* Mr. John Ponte, Napa County Transportation Planning Agency (April 2008) and Mr. Drew Lander, Napa County
Public Works Department (April 2008).

5 Omni Means, Inc. (September 2007).
6 County Board of Supervisors Resolution Number 90-1 52, adjusted by Resolution Number 98-117, adopting a
traffic mitigation fee for new development projects in the Airport Industrial Park Specific Plan,
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Airport Boulevard will ultimately have two travel lanes in each direction separated by a median.
The section south of Airport Boulevard will have single travel lanes in each direction and a
median continuous turn lane. For new segments of road, the median and travel lanes adjacent to
the median (one each direction for the four-lane sections) will be financed through the off-site
traffic fee collected from all new developments within the Airport Specific Plan Area. The curb
travel lanes will be the financial responsibility of the landowners or subgroup of landowners who
front on, or are directly served by, the collector street.”

b. Caltrans

A full diamond interchange is planned for the S.R.12-29/Jameson Canyon Road (S.R.12)/Airport
Boulevard intersection. There is no specific date for the interchange improvements at S.R.12-
29/Jameson Canyon Road (S.R.12)/Airport Boulevard, although Caltrans and the Napa County
Transportation Planning Agency® (NCTPA) both agree that it will be in place before 2030. In
addition, Jameson Canyon Road is planned to be widened to a four-lane divided highway
betwegen S.R.29 and I-80, with construction to start in 2010 or 2011 and completion by 2013 to
2015.

c. City of American Canyon

S.R.29 widening to three through lanes in each direction through the City of American Canyon
has been discussed. However, it is not currently programmed, funded or shown in the regional
transportation plan.'®

The Napa County Transportation Authority, County of Napa and American Canyon have
developed numerous plans for the potential extension of Flosden Road north of American
Canyon Road (named Newell Road) to connect to either S.R.29 (at a variety of Jocations) or to
South Kelly Road (east of S.R.29). For purposes of this study, the Napa County Planning
Department has directed that the South County Corridor Study Alternative 5 roadway system
(and year 2030 traffic projections) be utilized for long term horizon analysis. Improvements
prajected to be in place for this alternative are as follows,

* A diamond interchange will be built at the $.R.12-29/Jameson Canyon Road
(S.R.12)/Airport Boulevard intersection.

* Newell Road will extend north of American Canyon Road and intersect S.R.29 opposite
Green Island Road. The S.R.29/Green Island Road/Newell Road intersection will be
signalized.

" Mr, Larry Bogner, Napa County Public Works Department (personal communication, July 2005).
Mr. John Ponte (personal communication in April 2008). .
10Mr. John Ponte (personal communication in April 2008).
Omni Means, Inc.
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* S.R.29 will have three through lanes each direction from the Jameson Canyon
intersection to south of the Green Island Road/Newell Road intersection.

* Jameson Canyon Road will be widened to four lanes.

V. YEAR 2010 BASE CASE (WITHOUT PROJECT)
CONDITIONS

A. VOLUMES

The Headwaters project is planned to be constructed and occupied by the year 2010. For this
reason, year 2010 ambient Bage Case (without project) volumes were developed for analysis
purposes using a straight line growth projection between existing volumes and year 2030
projections from the County’s South County Corridor Alternative 5 Traffic Model. Adjustments
were then made to reflect recently approved projects such as the Hanna Court Warehouses in
American Canyon as well as the Montalcino and Gateway projects in Napa County, which would
add more traffic to select through and turn movements at specific intersections than the straight
line growth rate would produce. In addition, traffic from the proposed Panattoni Napa Airport
Corporate Center Phases 1 & 2 winery warehousing development (south of South Kelly Road
and both east and west of the future southerly extension of Devlin Road) was included in the
2010 Base Case projections. Resultant 2010 Base Case AM and PM peak hour volumes are
presented in Figures 6 and 7, respectively.

B. OPERATING CONDITIONS AND NEEDED IMPROVEMENT
1. Intersection Operation

Tables 3 and 4 show year 2010 Base Case (without project) AM and PM peak hour operating
conditions at analyzed intersections. As shown, during the AM and PM peak hours all analyzed
intersections would be operating at or better than LOS D, with the following exceptions.

AM Peak Hour
* S.R.29/Jameson Canyon Road (S.R.12)/Airport Boulevard: LOSE
* S.R.29/Napa Junction Road: LOS E

PM Peak Hour
*  S.R.29//South Kelly Road: LOSE

Needed Improvement:

S.R.29/Napa Junction Road intersection: No improvement in operation would be
possible until the widening of S.R.29 to six lanes through the intersection or completion
or Newell Road as an alternate north-south route to S.R.29. Neither improvement is
planned by 2010.
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S.R.29/Jameson Caﬁyon Road (S.R.12)/Airport Boulevard: Restripe the three-lane
westbound intersection approach to provide one right turn lane, one through lane and one
combined through/left turn lane.

Resultant Operation:
AM Peak Hour: LOS D-50.9 seconds control delay
PM Peak Hour: LOS D-47.4 seconds control delay

5.R.29/South Kelly Road: Provide three lanes on the eastbound South Kelly Road
intersection approach and stripe for one left turn lane, one through lane and one right turn

lane.

Resultant Operation:
AM Peak Hour: LOS C-29.0 seconds control delay
PM Peak Hour: LOS D-54.8 seconds control delay

2, Merge Operation at S.R.29/Green Island Road & S.R.29/Paclo Loop
Road

Table 5 shows that year 2010 Base Case (without project) AM and PM peak hour merge
operation at the Green Island Road and Paoli Loop Road hook ramp connections to S.R.29
would both be operating at LOS B or C conditions during the AM and PM peak traffic hours.

3. 95th Percentile Vehicle Queuing at the S.R.29/South Kelly Road
Intersection

Table 6 shows that the left turn lane on the northbound S.R.29 approach to South Kelly Road
(which is 250 feet long) and the right turn lane on the southbound S.R.29 approach to South
Kelly Road (which is 50 feet long) would not be expected to experience 95th percentile storage
demands greater than available capacity. It should be noted, however, that elimination of
potential queuing problems in both turn lanes depends upon Caltrans’ signal timing parameters,
which may not necessarily optimize clearing traffic from the turn lanes, particularly the
northbound left turn lane.

4, Jameson Canyon Road

Table 7 shows that Jameson Canyon Road at the Napa/Solano County line would be operating at
LOS F conditions during both the AM and PM peak traffic hours.

Needed Improvement:
Jameson Canyon Road should be widened to a four-lane divided highway.
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VL. YEAR 2030 BASE CASE (WITHOUT PROJECT)
CONDITIONS

A. VOLUMES

Year 2030 Base Case AM and PM peak hour traffic volumes for all analysis intersections except
S.R.29/Napa Junction Road (in American Canyon) have been obtained from the County’s South
County Corridor traffic model (Alternative 5). The South County Corridor model is consistent
with the carlier traffic model developed for the County’s General Plan update. Year 2030
volumes at the S.R.29/Napa Junction Road intersection have been obtained from traffic modeling
projections supplied by the City of American Canyon’s traffic engineering consuitant Omni
Means, Inc. These projections have been balanced with those at the S.R.29/Green Island Road-
Newell Road intersection. Based upon input of County Planning staff, the 2030 traffic needs
projections did not include traffic from the Panationi Napa Airport Corporate Center Phase 1 ot
Phase 2 developments nor the Headwaters development. However, volumes from the Panattoni
Phases 1 & 2 developments have been added into the 2030 Base Case projections. Resultant
2030 Base Case (without Phase 2) AM and PM peak hour volumes are presented in Figures 8
and 9.

B. OPERATING CONDITIONS AND NEEDED IMPROVEMENTS
1. Intersection Operation

Tables 3 and 4 show year 2030 Base Case AM and PM peak hour operating conditions at
analyzed intersections, while Figure 10 presents approach geometrics and control at all analyzed
intersections. As shown, all analyzed intersections are projected to be operating at LOS D or
better in 2030. This includes the S.R.12-29 ramp intersections with Jameson Canyon Road-
Airport Boulevard at the new diarnond interchange, as well as at the new S.R.29/Green Island
Road-Newell Road signalized intersection. However, the S.R.29/South Kelly Road intersection
may experience LOS E or F operation at some point between 2010 and 2030 before S.R.29 is
widened from four to six lanes in the project vicinity.

Needed Improvement:

S.R.29/8outh Kelly Road intersection: Provide an exclusive right turn lane on the
eastbound South Kelly Road intersection approach. Construction of this right turn lane
should be included in the area-wide set of circulation system improvements for the Napa
Airport Industrial Area. Construction of a 200~ to 250-foot right turn lane has been
recommended as an improvement to be provided by the Panattoni Phase 2 development.

2 95th Percentile Vehicle Queuing at the S.R.29/South Kelly Road
Intersection

Table 6 shows that as development occurs within the Airport Industrial Park, the 95th percentile
storage demand in the left turn lane on the northbound S.R.29 approach to South Kelly Road will
be exceeding storage capacity during the AM peak hour, while the southbound right turn lane
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will be at the storage capacity limit. This would be a significant safety issue and exacerbated if
Caltrans controlled signal timing and phasing is not optimized to clear traffic from the
northbound left turn lane.

Needed Improvement:

S.R.29/South Kelly Road Northbound Left Turn Lane — Lengthen the existing 250-foot
turn lane to at least 400 feet (and preferably 450 feet) or to the length required based
upon signal timing restrictions that may be imposed by Caltrans. In addition, the
southbound right turn lane may also require lengthening based upon signal timing
restrictions that may be imposed by Caltrans. Benefiting projects should pay for the cost
of lengthening both lanes, when needed.

3. Jameson Canyon Road

Table 7 shows that a divided four-lane Jameson Canyon Road at the Napa/Solano County line
would be operating at LOS B eastbound and LOS D westbound during the AM peak hour and at
LOS D eastbound and LOS B westbound during the PM peak hour.

VII. PROJECT IMPACT SIGNIFICANCE CRITERIA

An impact is considered to be significant if any of the following conditions are met,

If a signalized intersection with Base Case (without project) volumes in Napa County
or the City of American Canyon is operating at LOS A, B, C or D and deteriorates to
LOSE or F operation with the addition of project traffic, the impact is considered
significant and would require mitigation.

If the Base Case LOS at a signalized intersection in Napa County or the City of
American Canyon is already at LOS E or F, an increase in traffic passing through the
intersection of 1 percent or more due to the project is considered to be significant and
would require mitigation.

If traffic volume levels at a Base Case unsignalized intersection increase above Peak
Hour Warrant #3 criteria levels with the addition of project traffic, the impact is
considered significant and would require mitigation.

If Base Case traffic volume levels at an unsignalized intersection already exceed peak
hour signal warrant criteria levels, an increase in traffic passing through the
intersection of 1 percent or more due to the project is considered significant and
would require mitigation.

If Base Case operation of the Green Island Road or Paoli Loop Road hook ramp
merge to S.R.29 is operating at LOS A, B or C and deteriorates to LOS D, E or F with
the addition of project traffic, the impact is considered significant and would require
mitigation,
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* If 95th percentile queuing in the turn lanes on the S.R.29 approaches to South Kelly
Road are operating within the available storage distance and the addition of project
traffic increases quening beyond available storage, the impact is considered
significant and would require mitigation.

* If Base Case volumes on Jameson Canyon Road change from LOSE to LOSF
operation with the addition of project traffic, the impact is significant and would
require mitigation.

* IfBase Case traffic volumes on Jameson Canyon Road are already operating at
LOS F conditions, an increase in traffic of 1 percent or more due to the project is
considered to be significant and would require mitigation,

* If, in the opinion of the EIR registered traffic engineer, certain project-related traffic
changes would substantially increase safety concerns, the impact is considered
significant and would require mitigation.

* I 95th percentile Base Case queuing in the turn lanes on the S.R.20 approaches to
South Kelly Road already exceed available storage, an increase in traffic of 1 percent
or more in the turn lane due to the project is considered significant and would require
mitigation. '

VIII. PROJECT TRIP GENERATION

Table 8 shows that the proposed Headwaters 645,000-square-foot winery warehouse project
would generate about 1,100 daily two-way trips (550 inbound and 550 outbound), with 65
inbound and 39 outbound trips during the AM peak hour and 32 inbound and 65 outbound trips
during the PM peak hour. Trip rates are based upon recent trip generation surveys of four winery
warehouse facilities at the Napa Airport Industrial Park by Crane Transportation Group. Trip
rates utilized reflect peak seasonal activity at the warehouses. Appendix A provides results of
the winery warehouse trip generation surveys.

IX. PROJECT TRIP DISTRIBUTION

Table 9 shows project trip distribution based upon existing turn movements at the S.R.29/Tower,
S.R.29/South Kelly and S.R. 12-29/Airport Boulevard intersections. The project traffic
increment distributed to the near term horizon 2010 roadway network is presented in Figure 11,
while the project traffic increment distributed to the long term horizon year 2030 roadway
network is presented in Figure 12. Year 2010 Base Case + Project AM and PM peak hour
traffic volumes are presented in Figures 13 and 14, while year 2030 Base Case -+ Project AM
and PM peak hour traffic volumes are presented in Figures 15 and 16.
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X. PROJECT TRAFFIC IMPACTS

A. YEAR 2010
1. Intersection Level of Service

Tables 3 and 4 show that the proposed project would not change LOS D or better Base Case
operation to LOS E or F conditions at any analyzed location. AM peak hour operation at S.R.12-
29/Jameson Canyon Road (S.R.12)/Airport Beulevard would remain LOS E, as would PM peak
hour operation at S.R.29/South Kelly Road. At S.R.12-29/Tameson Canyon Road (S.R.12)/
Airport Boulevard, the proposed project would increase AM peak hour volumes by 0.85%, less
than the 1% significance criteria level. However, at $.R.29/South Keily Road, the proposed
project would increase PM peak hour volumes by 1.9%, above the significance criteria level,

The project would slightly increase traffic at the S.R.29/Napa Junction Road intersection in
American Canyon, which would be operating at LOS E during the AM peak hour. The project
would be expected to add 41 vehicles to this location during this period. Project traffic would
increase average control delay by about 2.6 seconds and the overall intersection volume level by
0.8 percent, which would be less than the impact criteria level.

There would be a significant impact at the S.R.29/South Kelly Road intersection.

2. Merge Operation at S.R.29/Green Island Road & S.R.29/Paoli Loop
Road Ramps

Table 5 shows that the Green Island Road and Paoli Loop Road hook ramp merges to S.R.29
would remain with LOS D or better AM and PM peak hour operation after the addition of project
traffic.

This would be a less than significant impact,

3. 95th Percentile Queuing in the S.R.29 Turn Lanes Approaching South
Kelly Road

Table 6 shows the right turn lane on the S.R.29 southbound approach to South Kelly Road
would have theoretical 95th percentile AM and PM peak hour queues remaining less than the
available storage length with the addition of project traffic. The 95th percentile queue in the left
turn lane on the S.R.29 northbound approach to South Kelly Road, while remaining less than
available storage during the PM peak hour, would, however, be increased slightly beyond
available storage during the AM peak traffic hour (increasing from 200 up to 256 feet with a

250-foot storage length).

This would be a significant impact.
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4, Jameson Canyon Road Operation
AM Peak Hour

Table 7 shows that project traffic would increase volumes less than 1% {0.9%) along the two-
lane section of Jameson Canyon Road, which would be experiencing Base Case LOS'F
operation.

This would be a less than significant impact.
PM Peak Hour

Table 7 shows that project traffic would increase volumes by less than 1% (0.8%) along the two-
lane section of Jameson Canyon Road, which would be experiencing Base Case LOS F
operation. '

This would be a less than significant impact.
B. YEAR 2030
1. Intersection Level of Service

Tables 3 and 4 show that the proposed project would not change LOS D or better Base Case
operation to LOS E or F conditions at any analyzed location, with the exception of the
S.R.29/Green Island Road/Newell Road signalized intersection, where the project would change
PM peak hour operation from LOS D to LOS E. The S.R.29/South Kelly Road intersection
would be operating at LOS C during the AM peak hour and LOS D during the PM peak hour.
(This result includes the planned third travel lanes in each direction on S.R.29 through the
intersection by 2030.)

There would be a significant impact at the S.R.29/Green Island Road/Newell Road
intersection.

It should be noted, however, that the S.R.29/South Kelly Road intersection may experience
LOS E or F PM peak hour operation sometime after 2010 before 5.R.29 has been widened to six
lanes through the intersection. The proposed project would increase year 2030 PM peak hour
volumes by 0.6 percent at this location, which would be considered a less than significant
impact. :

2. 95th Percentile Queuing in the S.R.29 Turn Lanes Approaching South
Kelly Road

Table 6 shows that the addition of project traffic would further increase 95th percentile AM peak
hour vehicle queuing beyond available storage in the left turn lane on the northbound S.R.29
approach to South Kelly Road (from 265 up to a 95th percentile queue of 275 feet with only 250
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feet of storage). Project traffic would increase volumes in the northbound left turn lane from 199
up to 206 vehicles, or by more than one percent (3.5%).

This would be a significant impact.
3. Jameson Canyon Road Operation
AM Peak Hour

Base Case + Project operation along a four-lane Jameson Canyon Road would be LOS B
eastbound and LOS D westbound.

This would be a less than significant impact.
PM Peak Hour

Base Case + Project operation along a four-lane Jameson Canyon Road would be LOS D
eastbound and LOS B westbound.

This would be a less than significant impact.
C. PROJECT ACCESS

Napa County staff has not requested evaluation of project access along the future southerly
extension of Devlin Road as part of this study. All near term horizon inbound access would be
right turns, while all exiting movements would be left turns.

XI. RECOMMENDED PROJECT MITIGATIONS

A. YEAR 2010
1. S.R.29/South Kelly Road

a. The Headwaters project should provide a fair share contribution towards improvements
recommended for South Kelly Road as part of the Panattoni Phases 1 & 2 developments.
This includes construction of a fourth lane on the eastbound approach to S.R.29 when
needed between 2010 and 2030. In addition, the Headwaters project should provide a
second left turn lane on the westbound South Kelly Road intersection approach.

Resultant Operation:
AM Peak Hour: L.OS C-30.5 seconds control delay
PM Peak Hour: LOS D-48.7 seconds control delay
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b. The Headwaters project should provide a fair share contribution to lengthening of the left
turn lane on the northbound S.R.29 approach to South Kelly Road (from 250 feet up to at

least 450 feet).
B. YEAR 2030
1. S.R.29/Green Island Road/Newell Road

a. The Headwaters project should provide a right turn lane on the northbound S.R.29
approach to the Green Island Road/Newell Road intersection. Although project traffic
would not use this particular lane, this would be the lowest cost alternative to improve
operating conditions back to LOS D operation.

Resultant Base Case + Project 2030 Operation:
PM Peak Hour: LOS D — 53.7 seconds control delay

2, S.R.29/South Kelly Road

b. The Headwaters project should provide a fair share contribution to lengthening of the left
turn lane on the northbound S.R.29 approach to South Kelly Road (from 250 feet up to at
least 450 feet). In addition, the project should lengthen the right turn on the southbound
S.R.29 approach to South Kelly Road from 50 up to at least 100 feet.

XII. COMPARISON OF HEADWATERS IMPACTS &
MITIGATIONS TO THOSE OF THE BERINGER WINE
ESTATES DEVLIN ROAD PROJECT IN 1999

A 1,424,400-square-foot warehousing, bottling, fermenting, shipping and receiving facility for
Beringer Wine Estates (BWE) was approved for the project site in the year 1999, Weekday AM
and PM peak hour circulation impacts were determined for the vears 2005 and 2015. The
following impacts were determined to be significant.

A, YEAR 2005

IMPACT 1: The length of the left turn lane on the northbound S.R.29 approach to South Kelly
Road will not be long enough to accommodate the expected vehicle queuing.

MITIGATION 1: Lengthen the turn lane from 250 up to 375 feet.
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IMPACT 2: Project traffic on the westbound South Kelly Road approach to Devlin Road will
negatively impact backups being caused by traffic waiting to enter the waste transfer facility on
the west side of Devlin Road.

MITIGATION 2: The waste transfer station should improve internal operations to eliminate
backups on South Kelly Road. Ifnot provided, BWE should provide a left turn lane on the
westbound South Kelly Road approach to Devlin Road extending back to S.R.29,

Note: The waste transfer station has eliminated backups and this is no longer an issue.

B. YEAR 2015

IMPACT 3: The length of the left turn lane on the northbound S.R.29 approach to South Kelly
Road will not be long enough to accommodate the expected vehicle queuing.

MITIGATION 3: Lengthen the turn lane from 250 up to 375 feet,

IMPACT 4: Project traffic on the westbound South Kelly Road approach to Devlin Road will
negatively impact backups being caused by traffic waiting to enter the waste transfer facility on
the west side of Devlin Road.

MITIGATION 4: The waste transfer station should improve internal operations to eliminate
backups on South Kelly Road. If not provided, BWE should provide a left turn lane on the
westbound South Kelly Road approach to Devlin Road extending back to S.R.29.

Impacts 1 and 3 for BWE in 2005 and 2015 are the same as those expected for the proposed
Headwaters development in 2010 and 2030, Impacts 2 and 4 for BWE are no longer an issue for
Headwaters as the waste transfer station has eliminated backups on the westbound South Kelly
Road approach to Devlin Road.

This Report is intended for presentation and use in its entirety, together with all of its supporting exhibits, schedules, and
appendices. Crane Transportation Group will have no liability for any use of the Report other than in its entirety, such as
providing an excerpt to a third party or quoting a portion of the Report. If'you provide a portion of the Report to a third party,
you agree to hold CTG harmless against any liability to such third parties based upon their use of or reliance upon a less than
complete version of the Report.
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Table 1

SIGNALIZED INTERSECTION LOS CRITERIA

Level of ‘o Average Control Delay
Service Description {Seconds Per Vehicle)
A Operations with very low delay occurring with favorable progression <100
and/or short cycle lengths. ’
R Operations with low delay occurring with good progression and/or 10.1 t0 20.0
short cycle lengths. ) )
C Operations with average delays resulting from fair progression and/or 20.1 t0 35.0
longer cycle lengths. Individual cycle failures begin to.appear. ' )
Operations with longer delays due to a combination of unfavorable
D progression, long cycle lengths, and/or high volume-to-capacity 35.1 to 55.0
(V/C) ratios. Many vehicles stop and individual cycle failures are 41020
noticeable. -
Operations with high delay values indicating poor progression, long
. cycle lengths, and high V/C ratios. Individual cycle failures are 55.1 o 80.0
frequent occurrences. This is considered to be the limit of acceptable A 1o e,
delay,
F Operation with delays unacceptable to most drivers occurring due to > 80.0
oversaturation, poor progression, or very long cycle lengths. ’

Source: 2000 Highway Capacity Manual (Transportation Research Board, 2600).

Table 2

UNSIGNALIZED INTERSECTION LOS CRITERIA

Level of Average Control Dela
Service DESCRIPTION (Secogds Per Vehicle)y
A Little or no delays <100
B Short traffic delays 10.1t0 15.0
C Average traffic delays 15.1t025.0
D Long traffic delays 25.1t035.0
E Very long traffic delays 135.1t050.0
Extreme traffic delays with intersection capacity exceeded
F (for an all-way stop), or w_ith approach/turn movement > 50.0
capacity cxceeded (for a side street stop controlled
intersection)

Source: 2000 Highway Capacity Manual (Transportation Research Board, 2000).
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Table 3

INTERSECTION LEVEL OF SERVICE

Diamond Interchange at
8.R.12-29/Jameson Canyon
Rd.

Airport Blvd./S.R.12-29
Southbound On-Off Ramps
{Signal)

Jameson Canyon Rd
(S.R.12)/S.R.12-29
Northbound On-Off Ramps
(Siﬁnal)

S.R.29/Green Island
Rd./Newell Rd.

(Signal)

AM PEAK HOUR
YEAR 2010 YEAR 2030
BASE CASE + BASE CASE +
LOCATION EXISTING BASE CASE PROJECT BASE CASE PROJECT
$.R.29/fameson Canyon c-33.39 E-62.3 E-63.9 Lm g e
Rd.(S.R.12)/Airport Bivd.
(Signal)
Jameson Canyon Rd. C-30.2W D-43.3 D-433 C-27.6 C28.9
(S.R.12)/North Kelly
Rd./South Kelly Rd.
(Signal}
$.R.29/South Kelly Rd. B-17.40 C-30.2 C-31.1 C-27.6 C-33.0
{Signal) )
S.R.29/Napa Junction Rd. C-30.74 E-68.20 E-70.8 C-30.1 C-30.1
LS“i_Enal)
YEAR 2030

m
(2}

Signalized level of service ~ average control delay in seconds.
Side Street Stop Sign controlled level of service — average delay in seconds — eastbound approach/westbound approach,

Year 2000 Highway Capacity Manual Analysis Methodology.

Source: Crane Transportation Group
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Table 4

INTERSECTION LEVEL OF SERVICE
PM PEAK HOUR

LOCATION

EXISTING

YEAR 2010

YEAR 2030

BASE CASE

BASE CASE +
PROJECT

S.R.2%9/Jameson Canyon
Rd.(S.R.12)/Airport Blvd.
(Signal)

o ——
D-31.80

D-47.4

D-50.6

BASE CASE

o

BASE CASE +
PROJECT

Sl

Jameson Canyon Rd.
(8.R.12)/North Kelly
Rd./South Kelly Rd.

{Signab

B-16.6

B-19.3

B-19.3

B-19.5

S.R.29/South Kelly Rd.
(Signal)

D-38.30

E-65.7

E-714

D-41.7

D-452

S.R.29/Napa Junction Rd,
(Signal)

C-25.35M

D-47.20

D-48.4

- D-50.7

D-51.0

YEAR 2030

Biamond Interchange at
5.R.12-29/fameson Canyon
Rd.

Airport Blvd /S .R.12-29
Southbound On-Off Ramps
(Signal)

Jameson Canyon Rd
(S.R.12)/S.R.12-29
Northbeound On-Off Ramps

(Signal)

S.R.29/Green island
Rd./Newell Rd.

_(§_i§nal)

Cc-22.61

C229

D-35.80

D-35.8

D-54 99

E-552

m
(2

Signalized level of service — average control delay in seconds.
Side Street Stop Sign controlled level of service — average delay in seconds — eastbound approach/westbound approach.

Year 2000 Highway Capacity Manual Analysis Methodology
Source: Crane Transportation Group

8/6/08 Headwaiers
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Table 6

TURN LANE 95TH PERCENTILE QUEUE LENGTHS
ON THE S.R.29 APPROACHES TO SOUTH KELLY ROAD

AM PEAK HOUR
YEAR 2010 YEAR 2030
BASE BASE CASE BASE BASE CASE
. EXISTING CASE + PROJECT CASE + PROJECT
Northbound S.R.29 Left Turn Lane
Storage 250° 250" 250° 250° 250
Demand 136 200 256 265 275
Southbound S.R. Right Turn Lane
Storage 3 50’ 50 50° 50
Demand 13 24 37 51 54
PM PEAK HOUR
YEAR 2010 YEAR 2030
BASE BASE CASE || -~ BASE BASE CASE
EXISTING CASE +PROJECT CASE + PROJECT
Northbound S.R.29 Left Turn Lane
Storage 250° 250° 250 2507 2507
Demand 82 183 217 93 131
Southbound S.R. Right Turn Lane
Storage 50° 507 50° 50° 5
Demand 8 18 24 33 38

Source:

Crane Transportation Group

8/6/08 Headwaters




Table 7

JAMESON CANYON ROAD (S.R.12) LEVEL OF SERVICE
(AT THE NAPA/SOLANO COUNTY LINE)

LEVEL OF SERVICE
: AM PM
CONDITION PEAK HOUR PEAK HOUR
Existinﬂ(Z-Lane, 2-Way Operation) E F
Year 2010 (2-Lane. 2-Way Qperation)
Base Case F F
Base Case + Project F F
Year 2030 (4-Lane Directional Operation) .
Base Case (Eastbound) B D
Base Case (Westbound) D B
Base Case + Project (Eastbound) B D
Base Case + Project (Westbound) D B

Year 2000 Highway Capacity Manual Analysis Methodology
Compiled by: Crane Transportation Group

8/6/08 Headwalers
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Appendix A

February 11, 2008

Mr. Douglas Pope

Napa Industrial, LLC

c/o Headwaters Development Co., LLC
50 Fullerton Court, Suite 203
Sacramento, CA 95825

RE: DETERMINATION OF AM & PM PEAK HOUR TRIP RATES FOR WINERY
WAREHOUSES IN THE NAPA INDUSTRIAL PARK — HEADWATERS

Dear Doug:

At your request, Crane Transportation Group has conducted a study to determine the AM and
PM peak hour trip generation rates that would be reflective of expected peak traffic activity at
new high-cube winery warehouse buildings in the Napa Airport Industrial Park. This data may
be incorporated into the traffic study for your proposed Napa Airport Industrial Park Headwaters
Development, which will be located along the west side of Devlin Road when it is extended to
the south of South Kelly Road. Work tasks have included weekday AM and PM peak period
surveys at four existing winery warehouses and determination of average trip rates for the
proposed warehouses reflective of maximum AM and PM peak hour traffic activity, A
projection has then been made of the expected traffic activity resulting from 650,000 square feet
of winery warehouse activity at your Headwaters project in Napa,

L RESULTS OF SURVEYS OF EXISTING WEEKDAY AM AND PM PEAK HOUR
TRAFFIC AT FOUR COMPARABLE WINERY WAREHOUSE FACILITIES

Weekday AM peak period (7:00-900) and PM peak period (4:00-6:00) traffic counts were
conducted by Crane Transportation Group in June or July 2007 at four winery warehouse
facilities acceptable to the County: Cal Wine Transport, 660 Airpark Boulevard (Napa County);
Biagi Brothers, 787 Airpark Boulevard (Napa County); Biagi Brothers, 770 Skyway (Napa
County); and Biagi Brotheres., 50/80 Technology Court (Napa County). Traffic count resutls, by
hour, are presented in Table 1. Table 2 presents the resultant mid summer AM and PM peak
hour raw trip rates for each of the surveyed winery warehouses, while Table 3 presents the
resultant seasonally adjusted trip rates reflecting peak (pre-Christmas) trip activity at the winery
warehouses with 100 percent building occupancy.

2/11/08 Napa Airport Industrial Park — Headwaters Page 1
MARK D. CRANE, P.E. + CRANE TRANSPORTATION GROUP



Table 3 shows that the pre-Christmas AM peak hour (inbound + outbound) winery warehouse
trip rate would be .16 trips/1,000 square feet, while the pre-Christmas PM peak hour (inbound +
outbound} trip rate would be .15 trips/1,000 square feet.

Table 4 presents the expected daily, AM peak hour and PM peak hour trip generation of your
proposed 650,000-square-foot development should all activities be winery warehouse uses. As
shown, your project would generate 65 inbound and 39 outhound trips during the AM commute
peak hour, with 33 inbound and 65 cutbound trips generated during the PM commute peak hour.
Trip generation may be somewhat less during this period with any significant replacement of
truck activity by rail service.

We thank you for the opportunity to conduct this study and stand ready to assist in responding to
any questions from County staff regarding our survey findings.

Sincerely,

Mark D. Crane, P.E.
Principal

2/11/08 Napa Airport Industrial Park — Headwatars Page 2
MARK D. CRANE, PE. * CRANE TRANSPORTATION GROUP
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TECHNICAL APPENDIX

Capacity Worksheets




Existing
Level of Service
AM & PM Peak Hours




HCM Signalized intersection Capacity Analysis
1: Jameson Canyon & SR29 16/09/2007

Moﬁemen% e

Lane Confi gurauuns

Volume (vph) ) 171425 _

\deal Flow {vphpl) 1900" .1900_

Total Lost fime (s)a: cand00 A0
0. 91 1 .00

A0 085 {00!
100 1.00

Fit Protected

Fit Permiﬂed 100 1.00

0 5085 15831 345
085 095

Satd. Flow {perm} i
Peak-hour factor, PHF o
Adj Flow {vphy . 2= "
RTOR Reduction {vph) _ B}
Lané Group Flow (vphy'." 7' 46
Tum Type

Permitted Phases )

CIearanceTlme(s) 40
Vehicle Exterision (s). - 1730
Lane Gip Cap (vph) 177

57 1607

cD 297

Approach Los |

TnHBTS8CRanTS i ary e s
HCM Average Control Delay
VAT

Existing Volumes 21/08/2007 PM Peak Hour Synchro 7 - Report
%user_nameY% Page 1



HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 16/09/2007

VYolume (vph)
Ideal Flow (vphpl)
Total Lost time (s)."
Lane Util, Factor '

Fit Protec!ed o
Sald. Flow {prot) - " 57 13
Fit Permiited

Sald: Fiow (perm).

t

RTOR Reductron (vph)
Lang Group:Flow (vph)
Heavy Vehlcles (%}
Turn Type:: i
Protected Phases
Pefiiifed Phases . '

Ml

y/s,._:,&at!q-!?q i
vlc Rauo o

ICU Level of Service

¢ Crl!lcai Lare Group

Existing Volumes AM Peak Hour Synchro 7 - Report
Y%user_name?% Page 1



HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 16/09/2007

_ ié_éo 1900

g hren ro g : 095 Lo gl it s
Sald’Flow {perm) 1805546647 T 17707 o
Peak-hour factor, PHF N 095 L 08 o

100 100

; ind:
¢ Crifical Lane Group

Existing Volumes 21/08/2007 PM Peak Hour Synchro 7 - Report
Shuser_name%% : Page 1



HCM Signalized Intersection Capacity Analysis
23: Napa Junction & SR29

16/09/2007

MovermentE R

Lane Cenf' guratlcns

RTOR Reduction (yph)
Lane Group. Flow:{iph)

Turn Type
Profected:Ph
Permitted Phases
Actialed Green; G(s

Approach LOS

Inbﬁaﬁ%ﬁumma‘

Existing Volumss AM Peak Hour
%user_name%

Synchro 7« Report
Page 1



HCM Signalized Intersection Capacity Analysis
23: Napa Junction & SR29 16/09/2007

Hdeal Flew (vphp) 1900 1600 1900

Total, Lost time (s)

Fit Protected
Said, Figiw {prof) -
Fit Permitted
Sald: Flow {perm).
Peak-hour factor, PHF
Adj,-Flow {vph
RTOR Reductlo
Lane Group Flow (vph)i:
Turn Type

Protected Phases

Perm Prot

Actuated Green: G (s}
Effectlve Green g(s

HCM Level of Service

_Sum of Jost fime (s)

Existing Volumes 21/08/2007 PM Peak Hour Synchro 7 - Report
%user_name%; Page 1




HCM Signalized Intersection Capacity Analysis
1: Airport Blvd & SR29

16/09/2007

APre
Fit Permitted o
Sald. Flow{pem) = 77

1800

1900

ur clol PHF'

Clearance Time (‘s) o
Vehicle Extension {s). -

Lane Grp Cap {vph)
visRatio

Existing Volumes AM Peak Hour
Souser_name%%

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis
5: Jameson Canyon & Kelly St 16/09/2007

Vehicla Extension (5)" AR
Lane Grp Cap {vph)

Existing Yolumes AM Peak Hour

Synchro 7 - Report
Y%user_pame% g ’

Page 1



HCM Signalized Intersection Capacity Analysis
5: Jameson Canyon & Kelly St 16/09/2007

Existing Volumes 21/08/2007 PM Peak Hour

Synchro 7 - Report
%user_named% Y p

Page 1



2010 Base Case

Level of Service
AM & PM Peak Hours




HCM Signalized Intersection Capacity Analysis
1: Jameson Canyon & SR29 23/05/2008

1900 1800

RTOR Reduction (vph)i S0
Lane Group Flow (vph) =0 3%

Vehicle Extension (s) ..« 18,0 10
Lane  Grp Cap (vph)

Leve] of Service
Approach-Delay s)
Approach LOS

A“ﬁé!ysas Period (rﬁm)m j

2010 Base Case AM Peak Hour Synchro 7 - Report
%huser_name% Page 1



HCM Signalized Intersection Capacity Analysis
17: South Keily & SR29 29/05/2008

BB

Lane Qonﬁgura{ions
Volun

1900 1900

12% 2%
Spiit

e e

clialedCyc gy She HUMLOLI0SLIME. (8): 1)
Intersection Capacity Utilization . ICU Level of Servics
Aralvsis Period (mi ;

¢ Criical Lane Group

2010 Base Case AM Peak Hour Synchre 7 - Repor{
%user_name%% Page 1



HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 29/05/2008

¢ TN s
ER R WE e WE T e R ENE

Total Lostltme :
Lane Util. Factor

Fit Permitted

Satd. Flow.(perm)s:
Peak-hour facto PHF
Adj. Flow (vphiii i
RTOR Reduction (vph)
Lane Gralp Flow (vphy.
HeavyVeh es .
Turn Type

Protected F'hases

¢ Criical Lane Group

2010 Base Case 23/05/2008 PM Peak Hour Synchre 7 - Report
YeUser_name% Paga 1



HCM Signalized Intersection Capacity Analysis
23: Napa Junction & SR29 23/05/2008

e e
Lane C fgurailons
Volumie'(vph):/ ;

Ideal Flow (vphpl)
Total Lost time (s):

Flt Protected
Sald; Flow {prot). .. 7
Fit Permitied
Satd; Elow. (psrm) 74
Peak-hour factor, PHF
Adj, Floi (vph);
RTOR Reduction {vph)
Lane:Group Flow (vph) '
Turn Type o

Permltte& 4 'ﬁﬁa'ses

{latec
Clearance Tlme (s)
Véhicle Extension {s).
Lane Grp Cap (vph)

s

2010 Base Case AM Peak Hour Synchro 7 - Report
%Uuser_name% Page 1




HCM Signalized Intersection Capacity Analysis
23: Napa Junction & SR29 23/05/2008

Lane Ccmﬁguratlons
Volume:{vph}

Satd Flow (prol) © 7 47700 g
Fit Permitied

Said, Flow: (perm):
Peak-hour factar, PH
Adj. Flow {vph) . B
RTCR Reduction (vph}

Laihe Groip Flow (vghy =~ 58"
Turn Type
Protected Phasas’ -
Permitted Phases
Ac{uated Green, G{s) - 8407

Clearance Time (s) - 40
Vehicle' Extension {s) 7 1307
Lane Grp Cap

2010 Base Case 23/05/2008 PM Peak Hour Synchro 7 - Report
Y%user_name% Page 1



HCM Sighalized Intersection Capacity Analysis

5: Jameson Canyon & Kelly St

23/05/2008

095

00
100

100

0373539

100

100 085 1.
ABH3CC AT0

1.00

5B T

Lane Group Flow{vph) i 0

0.93
1100 -
0

i e

093,

9. AL
54

Turn Type

Vehicle/Extension {s) -

- Perm

Lane Gip Cap (vph)

Unlform Delay, d1

ST

Egugression"F

2010 Base Case AM Peak Hour
Y%user_name®,

Synchre 7 - Report
Page 1




HCM Signalized Intersection Capacity Analysis
5: Jameson Canyon & Kelly St 23/0512008

N e N,

Mevementy B AIED; N R iﬁB@%NBRﬁW@%@S&W
Lane Configurations . ’1 4 7 N

vph).
RTOR Reductlon {vph)
Lane Group, Fiow {vphj
Turn Type .

2010 Base Case 23/05/2008 PM Paak Hour

Synchre 7 - Report
%user_name%%

Page 1



HCM Signalized intersection Capaéity Analysis
1: Jameson Canyon & SR29 23/05/2008

Movemant

Lane Confi gurahons
Volume (vph) .
ideal Flow(vphpl) _ _ 900
Tolal Lostiime (s) =+ -F A
Lane Util Fa for

Fﬂ i W
Fit Pm!ecpqd

1900

1800 1900

Fit Permltted
Satd, Flow (perm): =t
Peak-hour factor, PHF
Adj:Flows fvphy 50
RTOR Reductmn (vph)
Lane Group. Flow (vph) -
Tum Type

Profected Phases . 71
Permifted Phases
Actualed Green, G ().~ "+ 17,00
Effective Green, g(s) s
Actuated.g/C Ratio . " 0.1
Clearance Time (s)
Vehicle Extension {s):"
Lane Grp Cap (vph)
vis Rafio Prot |
vls Ranu Perm

Umform Delay,

roach-Delay (s) .
Approach LOS

BT EElon S ummaty
HCM Average Control  Delay

HCM Voluma o,  Capacity ratio |

Actuated Cycle Length {s)
intersection; ‘Capaclty Utilization
Analy5|s Peqod (mm)

2070 Base Case 23/05/2008 PM Peak Hour Synchro 7 - Report
Y%euser_namae% Page 1



2010 Base Case + Project

Level of Service
AM & PM Peak Hours




HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 29/05/2008

1900 1900 1900

Total Lo.a!ﬁzmq (sh
;!.ane Util, Factor

Satd, Flow (pro) <77 3D
Flt Permmed B

Sald, Flow: {permy:
Peak- hourfaclo PHF
Adj;iFlow: (vph)

Effective. G'r'é’eneﬁ {s)i)
Ac:uated giC Rano .
e T :

Atialysis Period (iin):
¢ Crifical Lane Group

2010 Base Case + Project 23/05/2008 AM Peak Hour Synchro 7 - Report
%huser_name%, Page 1




HCM Signalized Intersection Capacity Analysis .
23: Napa Junction & SR29 23/05/2008

"i ‘H
CAB5T 3189 s

1900
LA40

. 1,90

1.007 0.
( 00 10
3 1770 4863 4583
) 0_95. ,.1-90 1.00 0
ABB3L A0 1863 15835 AT
> 093 083 083 093 0 083
SR R e g T B
o1\ 0 0 % 0
L AT AR T A g
Prot
3

Ideal Flow (vphpl)
Toldl kl,_o tllme (s)
Lane Uhl Factor
Fitii:.
Fit Protected
Sald. Flow, (prof
Fit Permitted
Satd. Flow {perm).
Peak-hour factor, PHF
Adj. Flow (vphy |
RTOR Reduction {vph)
Lane Grolip Flow {vph)? - "
Turn Type

Protected Phases’;
Permltted Phases

100;.;:”&‘ .‘.“ EERREE T et S SI

BAEAT A e
0 31
130,02
B30T 0

¥ K X Lty

Actuated g/C Ratio . o
Clearance Time(s) 40 40
Vehicle Extenslor {s) -7 13000108

Lane Grp Cap (vph

Approach’ Delay (s
Approach LOS

ISR e Simmaty e T
HCM Average_Control Delay

2010 Base Cage + Project 23/05/2008 AM Peak Hour Synchro 7 - Report
Yuser_name% Page 1



HCM Signalized Intersection Capacity Analysis
5: Jameson Canyon & Kelly St 23/05/2008

A a0y T A4t R
e e e e e L Al Bl NBRE i SR R SR ShR

Lane Conﬁguranons .
Voltme {vph) VT
deal Flow (vphpl)
Total Lost Timie ()

" 1.00
15837
s QQ,.

095._..

Satd: -Flow"(perm)"'
Pealk-hour factor, PHF _

] 093 0'93'

Adj; Flow fuphys & 0 L 6
RTOR Reduction (vph) 33 0

Larie Group Fiow (voh) 4G
Turn Type Perm Prat

Proiected Phases
Permﬂted Phases
Acluated Green G (s)- i
Effectwe Green g(s)

R't’ S

Clearance Time (s)
Vehicle' Extension ().
Lane Grp Cap (vph)

vis Ratlu ro -y

Progression Faglor =7
Incremental Deiay, d2

Approach Delay (
Apprcach Los
InErsachon Summan T

HCM Average Control Delay
HCM Voiimeia Capacily rafio;

2010 Base Case + Project 23/05/2008 AM Peak Hour Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
1: Jameson Canyon & SR29 23/05/2008

f_.wr*—k\’r/*\rl«’

B e R T R B B T WA,
Lane Conﬁguratlons 7 "'i 41‘ _ i"'_ ¥ 4+ 7 ”ﬁ ‘H_ o F
Volume {vph): Cng ) 851832207 B0 & .- 103571582 160
ldeal Flow (vphp!) _ 1_900' 1900_ 1900_ 1900 1900 1900
Total Lost timei(s) - 4,0, R ) IR S ARNSERX R e
Lane ut, Facior B (2 I v 20 100 £0 . 097 095
Fit Protected 095 0 .00 095 095  1.00 ;
Satd. Flow.(prot) . =« 21 16100 3360 15831 14770 148 33, 3433 .1 3539 158
FiPemmited 085 089 100 085 100 085 100 s
Satd, Flow (perm). - " 1610 -0 8360: 4583 47700 1343303539 1
Peak-hour factor, PHF 093 093 083 083 083 093
Ad)e Flow-(uph) -5 43 BT er T gg NG AT0r
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Grouip Flow {vph) "2 /31" " UBs T o e 44113 701
Turn Type ' Split Prot
Profected Phases . i 4L AT e
Permitted Phases _

Actuated Green, G's)' ./ ' 32 a0
Effective Green, g(s) _ 32 32
Acluated g/CRatio -~ -+ 20.08° 7D
Clearance Time (s)

Vehicle Extension {s) .

880, 542 020,0
380 542 1200
003200450 1100

Progresslon Factor BRI
incremental Delay, d2 o

Appfoach Delay (s)
Approach LOS

iniersaction simma A

HCM Average Control | Delay
HEM:Ve {0.Caps

7 3urn of lost fime {s)
el [.evel of Servlce :

Intersection’ Capacity ! Utllrzataon
Analysis Period (mln) »

2010 Base Case + Project 23/05/2008 AM Peak Hour Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
1: Jameson Canyon & SR29 231052008

-—*-’“\f"“‘\"\T/”\'l*f

ZEE| “»W"B*”tm%Wﬁf@%wsmusﬁ%ﬁéRﬁ
r" ‘i + M

,1900 1900 1900
. 100 100 100
07 0.85 1,00 4005
00 100 085 100 1.
L1583 4770 11865 4
! 100 095 100 1.00
LABBRN T ATTD 1863
095 095 095 0.
788 eRT g5 hseg
S S N
78865 TgEY
Free  Split
Bl et i 8' ey

Moverment

Lanf_e C_onﬁgg &

FiProecied
Said, Flow {prot)>- == 7718
Flt Permltted

Lane Group Flow (vph)©.
Tun Type
Profected Phases

) Free
0190070 4607
120 0 8. 0 5 0 ), i, ,
i £0.05, 0,057 1000 009 T 03T
40 40
30 4 Fears
3 89 93
o004 e0gl

Acttiated' Green, (8)
Effective > Green, g (s)
Acluzafed g/C Ratio
Cleatance Time (s)
Vehicle Extension ()17
Lane Grp Cap (vph)
VIS Ratlo Pr

1 ,' 206 ' BTU

2010 Base Case + Project 23/05/2008 PM Peak Hour - Synchre 7 - Report
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HCM Signalized Intersection Capacity Analysis
5: Jameson Canyon & Kelly St 23105/2008

W 900 1503

1900, ',‘i9ﬁ00,f_' =Q |

IdeaI'FIow(vphpl) N 1900
Total Lost fime (s} e

Lane Utll Factor

1,00 1.00
0077100 085 1
0.95 100 1.00

17707118637 4583

Fit Prote ted
Satd. Flow {prot)
Fit Permftled
Satd: Flow (perm) +i 1
Peak-hour facto PHF
Adl. Flgw (vphy 17
RTOR Reduction (ph)
Lane Group Flow (vph)- " 15
Turn Type
Protected Phases’
Permftled Phases .
d i

Cfeérance Tlme'() 40
Vehicle Extension (s) = TH

Actuated Cycle Length (s)
Intersection. Capacity Ut

Sum of lost ime (s)
U Levef of Serv:ce i

2010 Base Cage + Project 23/05/2008 PM Peak Hour Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 23/05/2008

bl > 4 <

BB En e e e s BB
Lane Conﬁgurations

Valumie {vph) 47 T 485 R g
deal Flow(vp_hpl) 1900 1900 1900
Total Los{fime (s) -~~~ = 540 g
Lane Ut|l Factor _ 1.00  1.00 .
FEt Protected 0.95 .

Satd: Flow (prof) . 180571663

FitPermited 095 10
Satd. Fiow {pefm) © " 71805, ieks
Peak-hour factor, PHF
Adj. Flow {vph):

RTOR Reduction (vph)
Lane Group Flow (vph),
Heavy Vehlcles (%}

Tupn Type: 2
Protected Phases
Permitted Phases. "« -
Aciuated Green _G (s)_ _

Actuated g/C Raho
Clearanice Timei(s) v - =7,
Vehicle Extension (s (s )

Lang Gip Cap (vph)' "7 4907
v/s Ratio Prot
vis: Rallo Perrn
vic Ratio
Uniform Delay, di..t "
Progress:cm Fact
Incrementai DPelay;'d2

2007

321 9

HCM Volume to Capacny ratro
Acluated Cydle’ Length{s) A
Intersectlon Capacity Utlllzatzon

Analysis Pefiod {min}
¢ Crifical Lane Group

ICU [Eevél of éwibé

2010 Base Case + Project 23/05/2008 PM Peak Hour Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
23: Napa Junction & SR29 23/05/2008

NN
e e O D T R

Lane Configurations N "" “ f'
Valume (vph)’” Tl BE T 40 B

Ideal Flow (vphpl) 1900 1900 1990 '
TolalLostlime(s) ~ . 40 .40 © 4077
Lane Ui Faclor 100 100  1.00

GL 00T 00 0.85 400

0.85 100 1.00  0.9¢
Satd:Flow.(prot) =~ - <1770 1863 15834 1770

Flit Permitied 085 100 100 095 1, 0C
Satd Flow:(perm). = ATT0 0 ABB3 Y 883 L TTE 85T 4k
Peak ourfactor PHF 0.35
RTOR Reductmn (vph) 0
Lane Grolp:Fiow {vph) =~ . 58
Prot
ST
72
ActUaled g/CRatio. & . . 005
Clearance Time {s) _4.0
Vehicle'Exlension (s) . 30
85
.03
70.3
1004 4,
202

05 6

Approach LOS
IierSaeuon SUTaN e T

angpol Delay
Capacily ratio’”
Actuated Cy;ig Length (s)

2010 Base Case + Project 23/05/2008 PM Peak Hour Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
17. South Kelly & SR29 23/05/2008

A N ¢+
MOVe et Ak e i E B A EB B W W

Lane Configurati N o X

Voltime (vph} CUABEITT BTG 56 15
fdeal Fiow (Vphpl) ) ) ‘_IQOU 1800 1300 1800 1900
1.00 1.00
100 © 1.00
0.95 1.00
17701900

Fit Profected _

Satd, Flow (profy =7 -

it Pefmﬂlytiegl_u_ 095  1.00 .

Sald: Flow {perm}: 1805, - 4863 i 4770 1900 i 48T
Peak-hour factor, PHF ~ 095 095 085 0.5 095

51 0 0 0

Cf88 0 183 e

0% 2% 0%

EU O SpR e e

8 8

Lane Group Flow (yph) = © 1
Heavy Vehicles (%)

10 110 5.8
S0 M0 T g
007 007 004 g
40 40 40, A
3.0 a0 30
Co 800 189 es
c0.09 001 . o0.05

Vehicle Exter on'(s)” o
Lane Grp Cap {vph}:
w‘s Ratlo Prot

1.25
895 650,
100 1.00
182400004

£ m
¢ Critical Lane Group

2010 Base Case + Project 23/05/2008 PM Peak Hour Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
23: Napa Junction & SR29 23/05/2008

)ﬂ\'(h*“\ T/’\»J,J

Movaments
Lane Conﬁguratlons
Vollime (vph)
ldeal Flow (vph _ 19K
Tolal LostUme (8) 12 i 407 4 4G
Lane Ut Factor

"1 H_,
507774516257 0
_ “le00 1900
S0 A A e
100 085
1007100
095 1.00
“A7707 4539 .
095 100 1.
177003539745
095 095
IR Y R YL
4T T

FItPermnted
Satd. Flow (perm).

Adj: Flow (vph)’

RTOR Reduction (vph) )
Lane Group Fiow (vph): 7 w5 g2
Tun Type

4D 1148 414896
40 1148 1148

40 40 a0
Lab 1 300iag

;’“Yé‘ﬁ‘ 1;:52. i%‘?’l:} 3

2010 Base Case + Project 23/05/2008 PM Peak Hour

Synchro 7 - Report
%user_name%,

Page 1




HCM Signalized Intersection Capacity Analysis
5: Jameson Canyon & Kelly St 23/05/2008

/‘~+wr*“‘\*\1‘/*\-¢/

MoVe e A e e e B
Lane Configurations

Volugne (vpH) ° LT ©800 R0 420 eg R R
Ideal Flow (vphpl) 1900 1900 1800 0 1900 1900 4_1900 1900 1900
Total Lost time {s) 0.: 40 S DA a0 S
Lane Utl! Factor 100 100 100 1.00

Frt:: 0881000 085

Fit Protected 1.00

Sald. Flow (prof) £ 18634 15837 f*j=1770 1764

Flt Permmed 100 1.00 085 1.00

i 1863 1583 " 770 764’
=095 095 055

Satd. Flow {perm) .
Pealk-hour factor, PHF_

Adj. Flow (vph): "+ egn ktd
RTOR Reduction (vph) 0 _0_ 15 0
Lane Group Flow {vphy . -~ =" ©B8L T80 0
Turn Type Prot

Profecled Phases - S PR
Permitted Phases

Actuated Green, G (s) i/ BT 25
Effective Green, qafs) - 87 205
Acluated §/C Ratio 9 0077028
Clearance T|me( ) 4.0 40

30300 80 30
> %60 308 128 434
30'07 S i v 0004 : ,_‘005 Rt

Vehicle Exiension {s)
Lane Grp Cap (vph)
vis Ratio Prot’

vis Ratio Perm o
vieRaltio
Uniform Delay, 1
Progressuon Factor G
Incremeantal Delay, d2
Defay:(s) &/ A
Level of Service i
Approach Delay s)- . i/
Approach LOS

InterSB et Summany T
HCM Average Control Delay
HGM Volume fo Capacity ratic
Actualed Cycle Length (s)
Intersecuon Capacity Utilizafio
Analysis Penod (min)

¢ Crilical Lane Group

R 9 » T

2010 Base Case + Project 23/05/2008 PM Peak Hour Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
20: Green island & SR29 02/06/2008

?r\»i-f

Volume"(vph) i
ldeal Flow (vphpl)
Total Lost time:(s)
Lane_Uhi Factor '

1 00 .
L1005 085 100
100 100 085 1,
B R
FIt Permitied 0.95 100 1.0
Said. Flow (perm) - - 336757 1827 {8881
Peak-hour faclor, PHF .. 1.oo 100 1.00 1 00 .
Adj Flow (vph) =70 A e T gt e [
RTOR Reduction (vph) 0 0 &0
Lane Group Flow (vph) 7270 60, #3170 L2 q0.0 qgg
Tum Type o Split _ Perm  Split

Acluated Green G(¢) - 77327 32 A
Effectlve Green g 5) .32 32 .

> Ra 50050057 0.08
Clearance Time (s) ) 40 40
Vehicle Exténsion s} =+ .+ 7 30110 Tk
Lane Grp Cap (vph) 154 84
' 0020002

; SO e Y 0T
Uniform Delay,di L Pa
Progression Faclor -7 1,

Level of Service
Approach Delay (s)
Approach LOS

Intérsection’ Capacity Utilization::
Anafysss Period {min}
e Crmcal Lane Group

2030 AM Peak Hour 08/04/2008 BASE CASE Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
3: Jameson Canyon & NB SR29 Ramp 02/06/2008

Lane Configurations

Valume fvph) 7 ‘ 0378 484577480 g £ )
[deal Flow(vphp) ?900 19[}{) 1900 1900 1800 1900 ) 1900 1900 1900
Total Lost time!| SF-N O Ny (Y T e

6.95

LaneUtJI Factor R e

Satd. Fiow (grot)
Fit Permitted

Satd; Flow (perm) -
Peak-hour fa
Ad. Flow (vph)
RTOR Reduction (vph)
Lahe Group Floiw (k) =~ 7 847 1474
Turn Type
Protected Phases' 7
Permitted Phases

Actuafed-Green; G {s).

Clearance Tima (5)
VehicleExtension {s) .-
Lane Grp Cap (vph)

0T 6058 T

ApproachDelay
Approach LOS

+ICU Levelof Service

2030 AM Peak Hour 08/04/2008 BASE CASE Synchro 7 - Report
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HCM Signalized intersection Capacity Analysis
2: Airport & SB 29 Ramps 27/05/2008

Volime (o0 o ( OO D0 280 T
Ideal Flow(vphpi) 1900 1900 1900 1300

Total'Lost time (s)* R RN S R
Lane Ul Factor

Fit Protecled
Sald. Flow (prot) " . -
Fit Permitted
Sald: Fiow (perm) = "

Peak-hour faclor, PHF
Adj, Flow (vph). .
RTOR Reduction (vph)
Larie Group Flow (vph) "~ .
Turn Type _

Protected Phagag .ol L

095 095 095 085
S R R ORI R
0 0 0 0
0 0 e

Aclisated Greeh, G (s):
Effective Green, g (s}
Kctiiated g/C. Ralio’ -
Clearance Time (s)
Vehicle Extension {s) -
Lane Grp Cap (vph) '
Vs Raltio Proft 7
vis Ratio Perm o

Unfform Delay, @1~
Progressmn Faclor.+

ApproachiC elay:(s}
Approach LOS

IntBrSeCOn S UMMATy e e R
HCM Average Cpnirol Delay

TS o s o
T

engh (5)
lnlersecuon Capacity. L Utllization 7
Analysm_ Penod (mm)

2030 AM Peak Hour BASE CASE Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 27/05/2008

Lane Confguratlons Mk
Volume (Vph) 77T gt gy
deal Fow (i) 1900 19 0.
Total Losttime (s) - 400
Lane Utll. Factor ~~ 0.87 1.00

Fit Protected _ - 095 !
Satd, Flow(prot) .~ 12575 .1 11323"
FltPemitted 095 10
Satd. Flow (perm) .3+ 257557 S
Peak-hour faclor, PHF 100 1.00 100 1
Ad Flow(vphys g8 a2 e TS
RTOR Reduction (vph)_ 0 &9 0
Lane Group Flow (vph) = .86 .85, 000 0 98 4
Heavy Vehlc!es (%) 36%
Turn:Type: ST o8l e
Protecied Phases 4

Perriffed Phases o i

Actuated Green, G(s) _
Effective Green, g'(s)
Actualqd g/C Ratio
Clearance Time'(s) .+
Vehicle Extension {s)

Lane Grpi €ap (vph). .~ 707
v/s Ratio Prot

Lt 0%

Uniform Delay; 1+ 7
Progression Factor
Incremental- Delay, d2 /7~ }::. 15,

E: Critical Lane Group

2030 AM Peak Hour 23/05/2008 BASE CASE Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

23: Napa Junction & SR29

02/06/2008

f—»w ("‘"*\'\

Fit Permltted
Satd; Flow (perm

t ~» | 4

Peak h rfactor PHF

)
Lane Grolip Flow (vph) =0 o0

TunType
cted Ph

Aciuated Gréen, G (s):
Effactive Green, g (s
iy e

Levef of Service
Approach Delay (s )i
Approach LOS

g%
15

“ICU Level of Service

2030 AM Peak Hour 08/04/2008 BASE CASE
Y%huser_name®

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
5: Jameson Canyon & Kelly St (2/06/2008

Lane Conf‘gurailons ‘
Volume {vph) -5
Ideal Flow (vphpl}
TotalLosttime (s): /4
Lane il Factor

Fit Prote te
Sald. Flow (prof)
Fit Permitted _
Said. Flow (perm)! =

RTOR Reductron (vph) _
Laie Grotp Eow bph)~© 95 4360
Tuen Type

Profected Phases” ©
Permitted Phases
Achiated Gréen, G(s) .-
Effective Green, g (s)
Aciuated gIC Ra
C!earance Time {s) :
Vehicla Exténslon (s). .1 3.0
Lane Grp Cap (vph)
vis:

Approach Delay {s)
Approach LOS

THlaTsacton *"S'ummaly,

HCM Average Control Delay —
HEM Volume'to Capacity ratio
Actuated qule Leng!h (s)

2030 AM Peak Hour 08/04/2008 BASE CASE Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
20: Green Island & SR29 28/05/2008

NovEMenL
Lane Conﬁguratlons
Volume (vph) *
Ideal Fiow (vphpl)
Total Lost time (s).
Lane Ul|l Factor
Fit .
Fit Prolecled 0.8% i 14
Satd. Flow (prot), . = 34337 18637 1883 1770, 1863 2767

Fit Permitted 09 100 100 09 ?ﬁ‘}, 0% 1,

Sald. Flow (perm). -0 13433 T4, 583 L ATTON 863 27BT Y 3493 h08Y L
Peak-haur factor, PHF e . 1.00

Adj. Ftow (vph)~ Gy ' Loy
RTOR Reduction (vph}
Lang Group Flow {vph) .. -
Turn Type o
Protected Phases "
Permitied Phases
Actuated Green, G (s}
Effective Green, g (s) 10
AclUated g/C Ratio . i 0,
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ralio Prot -
vis Ratio Perm
vie Rauo -
Uniform Delay, dl
Progression Factor -
incremental Delay, d2
Delay 5
Level of ervice
Approach Delay()

Approach LOS

HCM Average Control Delay
HEM Yolume to Capacilyy ratio:
Acluated Cycle Lenglh (s)

¢ Cri pal,Lanp-_Grqup..:

Year 2030 Base Case 28/05/2008 PM Peak Hour Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
3: Jameson Canyon & NB SR29 Ramp 28/05/2008

w0 wo w0 i e o o o

: (P
Fit F’ermlﬁed ]
Sald; Fiow. (perm): e TN Do L N
Peak-hour factol PHF 100 100 100 1.00 . .
Adj: Flow {vph): T 28370138 gl [ ks
RTOR Reduction (vph) 0 0 0 0
Lane Group Flow:{vph): =~ .. 233 2433 g7 L g 4
T””‘TYF'G m spnr e .P"OF

100
40927

1 .
P

_100

Clearance Tlme (s) .
Vehicle: Extension'(s) .- 8.0 3070 .
Lane 2 Grp Cap (vph)

Year 2030 Base Case 28/05/2008 PM Peak Hour Synehro 7 - Report
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HCM Signalized intersection Capacity Analysis
2: Airport & SB 28 Ramps 280512008

9001900 1900 1900

0 10 1
0 0

Lane' Group Flow (vph) "+ i 0 T AaE T 80t e 14s TG O R Y g
Turn Type N

Clearance T|me (s) . ; e i
Vehlc'e ExtenSIOn (S) i RS
Lane Grp Cap (vph)

5 HCM Levef of Serwce

 Sumof estime 9
16U Livel of Senvice

Year 2030 Base Case 2B/05/2008 PM Peak Hour Synchro 7 - Report
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HCM Signalized intersection Capacity Analysis
17: South Kelly & SR29 28/05/2008

Lane Configurations

Total Lost fime: (s)' .
LaneUt:! Factor .o

Fit Protected
Satd Flow (proy'
Fit Permited
Satd.Flow (perm) &
Peak-hour factor, P F
Adj; Flow {vphy:’ 4
RTOR Reduction {vph)

Lane Group’ Flow (vph)© -
Heavy Vehicles (%)
Turn Type.
Protected Phases
Permitted Phases 5
Actuated G en, G(s)

)nfersacﬂon?
HCM Average ¢

U Level of Service

Analysis Period {r
¢ Critical Lane Group

Year 2030 Basg Case 28/05/2008 PM Peak Hour -
%User_name%, Synetro’ 15:;: [It




HCM Signalized Intersection Capacity Analysis

23: Napa Junction & SR29

28/05/2008

Lane Conﬁguratlons
Volume fuphy -

low {vphp%)
TotaliLost ime {5)"
Lane Uhl Factor

Fit Protected

Satd; Flow:(prot) -
Fit Permitted

Sald. Flow {perm) -+

MoVaHient

B e
K?QUO 1900'
40

Peak-hour factor, PHF
Adj. Fiow {vph)i

RTOR Reduction {vph}

J__1ao 100,
L2084 TS

Lané Group Flow (vph) o084 1487
Tumn Type pm+oy
Protected Phases .~~~ JEE < ER

Permitted Phases

Aclisated Green, G(s) | -

Effective Green, g (s}
Actuated g/C | Ralio-
Clearance Time (s)
Vehicle'Exiarision: {s)

2
30 740 13
g

Lane Grp Cap (Vph)
v/s Ratio Prat®,

Penod  {min)

‘Capacity Utilization .-

Year 2030 Base Case 28/05/2008 PM Peak Hour

Yhuser_name®;

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis .
5. Jameson Canyon & Kelly St 28/05/2008

~ N v s Y [ Y
R NE T NE RS OB T SR TITHISER
N Bk
70T 3
1900 1900
04D
i __100
00096 0
_ 1.00
1583 4770 A770°
00 095 1.00
S ATT0 AT
100 100  1.00
20 0
U]

i e e
Lane Confgurahons _ ‘i 'H‘Ta "‘i 'H‘ j"‘
Volume {vphj-" /- - i 7Y - BRY 3140° 300 036 9287 700"
Ideal Fiow (vphpl) 1800 ____1900 1900 1900 1900 1900
Tofal Losttime (s) ©" . 407 40 7 0 ggr 40 A0 T
Lane Util. Factor 1.00 0.91 100 095 100 .
Fit 7o ST 00 400 1004 1007 0.850 108
FilProfectsd 095 100 095 100 100
Safd. Fiow (prot) .~~~ 1770 .- 5078 7. 1770 3539, 1563 ..
Fit Permitted 085 100 0.95 100 100 095 1.
Sald, Flow (perm)= - " ATT0C STt q4Tr0) 35397 4583 770
Peak-hour faclor, PHF 100 100 100 100 100 100
V S s5 314080 387928 7007
RTOR educnon (vph) _ 0 0 0 ¢ 0 289
LaneGroup Flow (vph) ™ * 55 31705 0. 36T Gog! ToAT
Tum Type Prot Prot
Profected Phases ", " Ly 0 4 g g
Pe{mlﬁed Phas_e_s
A&m‘a‘”:éfa-"éfe*én:e() - T Y B T
Effective Green, g (s} . B3 863 28
Agluated'o/CRatib, =" . 067 Moea T
Clearance Time (s) . 40 4
Vehicle Extension (s) ~ . 3.0 e
Lane  Grp Cap (vph)
5 Ra .

Approach Deélay: )
Approach LCS

olumeto Capaciy ratio:
Cycle Lengih( s}

Year 2030 Base Case 28/05/2008 PM Peak Hour Synchro 7 - Report
Suser_name9, Page 1



2030 Base Case + Project

Level of Service
AM & PM Peak Hours




HCM Signalized Intersection Capacity Analysis
20: Green Island & SR29 02/06/2008

R e T BB B B R e S e e T

Lane Configurations ; . o ‘i‘i ‘Hmp,
ol SR L0

707 TI1B9° 208 T oA
1900 1900 1900 1900 1900
0540 40T D
0 100 088 097 091
TU1.00 70085 L H60T 40000
%5 100 100 085 1.00
vy B £ SO YR 1T B
095 100 100 095 1,00
S 53+ 4736" 1827 2733 1 3367 . 4981
100 100 j.QO_ 100 100 100  1.00 1.00_ T L )
w.vph): S80I e B8P0 IO L 41897 D208 197 0T
Reduction fvyp) D 9 5% 0 0 5% 0 .0 *
Lane Group Fiow (vph) """ "60 - 85" <L TE 0¢ 17001403 208 . 4206° ‘0. 1326723257 aa3
furn Type o it m Split pm+ov Prot ‘ Prot Perm
Protected Phases i1 " L R S GRS R B e I
i 8
70 298 0
CU0.000 04300770
40 40 . .
30 300 s0 g
185 1177 - :
oy | R L.
, 0.09
05, 08208086
308 188 ‘ .
00100100
432 136 2, : .

Fit Permltted
Safd Flow (perm) %
Peak-hour facto PHF_ .

Vehicie'Extenslon (s) =
Lane Grp Cap {vph)

/s Ratio'Prot 1+
vis Ratio Per

HCM Level of Service

Sum qflp_st_t o5 SR
10U Level of Service ..

2030 AM Peak Hour 23/05/2008 BASE CASE + PROJECT Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
3: Jameson Canyon & NB SR2% Ramp 02/06/2008

ey v AN N Y

B o B LR B R W T B R R N T R ST
Lane Confgurahons $4 i oyl 'T <+ 'I'r
Volume {vph) 388+ 1845 18070 70y 0w
Ideal Frow {vphp) 1900 1900 1900 1900 1900 0

Total Lost ime (s) PR X R X1 R X ISR N 1} ‘
Lane Um Factor o { 08 095 09t 085 _

it LR 0 - 085" 1,007 0.89° 0.85 "
Fit Pro!ected 100 G 95 096  1.00

Sald, Flow (prof) - S 27337 AB49° 16711475 L
FltPermitted .00 100 095 098 1.00 '
Sald. Flow-{perm) 5 1 7150527331649 AG74- 4475 i i
Peak-hour factor, PHF » 085 095 085 085 095
Adj: Elow (vph) 50 1 T 08 :1942:-200 "¢ - .83 - 07
RTOR Reduction (v)ph)) ) 830 0 4 52 o

Lane' Group Flgw {vph) i °~ 40871082 7 A0 007 230 e g
Turn Type _ Prot Pro} Perm

Protected Phases . , R P Y R
Peimitted Phases

y

Adluated Green, G {s) " {151 D288 194 190 191
Effective Green, g(s} 288 191 181 194
Aciuated 9iG Ratio 04402970029 .0.29
Clearance Time (s) ) 40 4.0 4.0 40 i
Vehicle Extension {s) - “# 3% % 300030030

485 462 433 _
006 €006, - T
o 0.02
‘-‘=0,2_1::_:f1 '_:0.221:.. @05 i
3 173 173 165
8. .02 02 02 :
8.0 ATET AT BT
B P B B e fo

Lane Grp Cap {vph) 134
wis Ratio Prot e
vis Ratio Perm

Incremental Delay, d2 L
Delay (s)- i
Level of Serwce
Approach Delay{s) -
Approach LOS

Intersection Simmarny i L i
HCM | Average Control Delay 47 4 HCM Level of Serwce_

HCM Vollime to Capacity Tatio B
Actuated Cyc!e Length (s)

Sumoflostﬂme(). N L
U Level of Service 17 i T g e

Analysis Period (min)
¢ Critical Lane Group

2030 AM Pegk Hour 23/05/2008 BASE CASE + PROJECT Synchéo 7 - Report
%User_name% Page 1



HCM Signalized Intersection Capacity Analysis

2: Airport & SB 29 Ramps 29/05/2008
I N SN
i e O e S et i RS

Lane Configurations O
Volume {vph) " "x T 00097 707 A0 Y4 0
ealFowliphp) 1900 100 1300 1500 fo00 o0 100 1900
TotalLostiima (s) 11 T g e T

1900 1900 1900 1900

Lane Uil Factor 1.00

AR 08B
Fit Protected N ‘ 1.00
Satd:Flow (proty =, i 1553
Flt Permitted 1.00

S e
%5 0% 0%

Sald. Flow (pertn) -~ " o
Peak-hour factor, PHF b
AdJ Flow fuphye s oo
RTOR Reduction (vph)

| 0 48

Laie Graup Flow {vph) 0182
Turn Type custom
Prafected Phases - EE R
Permitted Phases 6
Acluated Green, G{s) .- .0 382
Effective Green,g(s) _ 38.2
4.0

S0

Lane Grp Cap (vph}
vis RatioProt "
s Ratio Perm
vigRatio
Un:form Delay, 1
Progression Facior.
tncr

Leve[.ofSerwce .
Approdch Delay {s)
Approach LOS
lersectBn Shmary s e
HCMAV&rage Control Delay o 14.2 HCM Level ofSemce B

Intérsection, Gapacity Utiization -
Analyms Period (min)
¢ Critical Lane. Group

2030 AM Peak Hour 23/05/2008 BASE CASE + PROJECT Synchro 7 - Report
Seuser_name% Page 1



HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 02/06/2008

1208 2170

\deal Flow (vphpl) “ﬂ;ﬁoﬂi-
Tolal Lostuma() S S -

0 ., B9 100 .00 0.95
Sald Flow {perm) "0 320 4328 e e e
Peak-hour factor, PHF_‘_ o 100 100 100 100
A Flow(Vph) D Tl i ;
RT

i
ki

Lane Grp.Cap (vph)*
vls Ratlo Prot

o
¢ Critical Lane Group

2030 AM Peak Hour 23/05/2008 RASE CASE + PROJECT Synchro 7 - Report
%user_name% Page 1




HCM Signalized Intersection Capacity Analysis
23: Napa Junction & SR29 (2/C612008

Movement
Lane Conflgurati
Volume {vph).
Ideal Flow (vphpl)
Tofal Lost time (s)
Lane Ui, Factor &

Flt Prolecled
Sa!d‘, Flow {prot)”

Satd: Flow {perm) & -
Peak- h_nur factor, PHF

RTOR Re juction (vph)
Lane Group Flow {vph) -
TumType
Prolecled Phiases, -~
Permitted Phases

Actuated Green, G{s) i7"
Effective Grfaen g(s).
Acluated’g/C Ratio: -
Clearance Time (s) !
Vehicle Extension {s) 0 5300 300
Lane Grp Cap {vph)
vis Ratio Prot

L Y
Approach LOS
InterseetBn S Umman e e

B
=

R T R e
HCM Level of Service

2030 AM Peak Hour 23/05/2008 BASE CASE + PROJECT Synchro 7 - Report
SYeuser_name% Page 1



HCM Signalized Intersection Capacity Analysis
2: Airport & SB 29 Bamps 27/06/2008

f—rw('—‘\*\?/\-iJ

19001900 1900 1900

1900 1900
4

0

w.{prot)
Fl!?ermtﬂed
Satd: Flow (perm)-. . %
Peak—hour factor, PHF

RTOR Reductio (vph)
Lané Grolip Flow-(vpk)
Tum Type
Prolecled Phases,
Permitted Ph
Actuated Green, G {sj
Effectwe Green g(s)

Vehicle Extension {s)
Lane Grp Cap (vph)
vis'Ratlo Prot -
vis Rat P m

395 177

1004

195
1]

A

5 ‘g%%?ﬁﬁf .a@«g?z%f‘ ?ﬂ"?,i,:":, Hapt
HCM Leval of Service

2030 AM Peak Hour 23/05/2008 BASE CASE + PROJECT

Synchre 7 - Report
%Uuser_name%
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HCM Signalized Intersection Capacity Analysis
3: Jameson Canyon & NB SR29 Ramp 27/06/2008

E_ane Conf guratlons
Volume (vph.: 1l
ideat Flow (vphpl)
Total Lokt time (s)

Lane U Factor

1900 1900_,_ 1900 1900 1900

Fit Protected .
Sald: Flow {prot) 7 4786
Fit Permited
Sald.Flow (perm) - /- 473 :
Peak-hour factor, PHF . ,
Adj:Flow (vph) -7 3T
RTOR Reduction {Vph)

Lane Group Flow (vph) -
Turn Type

Profected Phaseés .
Permitted Phases
Aclualed Green, G (s) . 241 405
Effective Green, g( 5) i .

Acluated g/C Ratio:: ./ 0,08
Cie rance Time (s) _
Vehicle’Extension (§) -~ -
Lane Grp Cap (Vph)
vis Ratio/Prof,

Le;rel of Service
Approach Delay:(s) -
Approach LOS

Intersection Summary, e

HCM Average ontrol Delay

2030 AM Peak Hour 23/05/2008 BASE CASE + PROJECT Synchro 7 - Report
%user_name% Page 2



HCM Signalized intersection Capacity Analysis
5: Jameson Canyon & Kelly St 27/06/2008

- f“"k*\ T/*'\»i 4
R e R e W T WeR et

. ‘1 My
90 o5t

Lana Grolip-Elow (vph)
Turn _Type .

2030 AM Peak Hour 23/05/2008 BASE CASE + PROJECT

Synchro 7 - Repart
Shuser_namie%

Page 3



HCM Signalized Intersection Capacity Analysis
20: Green Island & SR29

28/05/2008

L2146
19001 _

0.

_1900

Léne Grotip Flow (vph) . -

Turn Type

Year 2030 Base Case + Project 28/05/2008 PM Peak Hour
%user_name%

Synchra 7 - Report
Page 1




HCM Signalized intersection Capacity Analysis
3: Jameson Canyon & NB SR29 Ramp ' 29/05/2008

/‘—»\(*‘*»"\T/"»l‘/

MG emant A e
Lane Conﬁguratlons
volume'(vph) :-

Ideal Flow (vphpi) ’
Total Lost fime (). %0 %
Lane Utll Factcr _
Frt™ S
Fit Frotected
Satd. Flow {prof) |\ ¥
Fit Permitied
Sald: Flow {perm):. 17
Peak-hour factor, PHF
Adj; Flow {vph)"
RTOR Red”"!!f.’,” {vph) -
Lane Group Flow {vph).. = /i £ 1237
Turn Type -~
Profected Phases ™
Permitted Phases
Actuated Green, G (8]
Effective Green, g (s)
Actuated ng,Rah
Clearance Time (s) )
Vehicle Exiension (s)
Lane Grp Cap (vph)
vis Ratio Prot
vis Ratio Perm
Vic Ratio ¢ )
Uniform Delay, d1
Progressmn Fac (]

2000 1900

kfﬁﬂql..1900 1000,

- Approach Delay (s
Approach [L.OS

o \ag’féa i
HCM Level of Service

Intersection. Capacity Utifizae
Analys_ls‘Perlod (min)
“Crifical L'ane'Group *

Year 2030 Base Case + Project 28/05/2008 PM Peak Hour Synchro 7 - Report
%Uiser_name% Page 1



HCM Signalized Intersection Capacity Analysis
2: Airport & SB 29 Ramps 29/05/2008

/*-—»\("‘*\‘\T/"\*l-f

LaneConfgurahons .
Yolume {vph). - o
idea! Flow(vphpl) _ ' 1909

0 1900 " 1800

Flt Permltted R

Said: Flow {perm) o 38397
Pe khourfgctor PHF‘_' N 1.00 1.00 1 00

RTOR Reductlon {vph)
Lane Group Flow (vphy® .~ *
Turn Type

Proteclsd Phages ;1
Permifted Phases
ctiialed Giéeri, G (§): -
ive Green, g(s)

lied

Clearance Tlmg (s) S
Veh]cle Extension (s}~

oach:Delay (s
Approach LOS

TRBTSBChon SUmMMAry. e
HCM Avr-;rage Control De!ay
HEM Y g

Year 2030 Base Case + Project 28/05/2008 PM Peak Hour ' Synchro 7 - Report
S%user_name% Page 1



HCM Signalized intersection Capacity Analysis
17: South Kelly & SR29 29/05/2008

Satd; Flow {proff-
Flt Permitted o

.P Flow (vph)." 185,77
Heavy hicles (%) _

Effective Green, a'(s) -
Actuated g/C Raho _

é " Critical L Lane Group

Year 2030 Base Case + Project 28/05/2008 PM Peak Hour Synchro 7 - Report
‘%huser_name% Page 1



HCM Signalized Intersection Capacity Analysis
5: Jameson Canyon & Kelly St 29/05/2008

Lane.Group Flow (vphy
Turn Type
e 5h

Vehicie Extansion (g)
Lane Grp Cap (vph)

e 0 Jra el
Analysns Penod (mm)

Year 2030 Base Case + Project 28/05/2008 PM Peak Hour Synchro 7 - Report
%huiser_name% Page 1



Merge
Level of Service
AM & PM Peak Hours




HCS+: Ramps and Ramp Junctions Release 5.2

Phone: Fax:
B-mail:
Merge Analysis
Analyst: DRR
Agency/Co.: CTG
Date performed: 22/08/2007
Analysis time period: AM Peak Houxr
Freeway/Dir of Travel: SR29 NB
Junction: Green Island Rd
Jurisdiction: Napa Co
Analysis Year: Existing
Description:
Freeway Data
Type of analysis Merge
Number of lanes in freeway 2
Free-flow speed on freeway 65.0 mph
Volume on freeway 2660 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 50 vph
Length of first accel/decel lane 650 £t
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? No
Volume on adjacent Ramp vph
Position of adjacent Ramp
Type of adjacent Ramp
Pistance to adjacent Ramp ft

Junction Components

Velume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

Conversion to pe/h

Freeway

2660
0.985
700

4

0
Level

mi

=
(S IR

Ramp

50
0.90
14

4

0
Level

[
b

Under Base Conditions

Adjacent
Ramp
vph
v
%
%
% %
mi mi



Heavy vehicle adjustment, fHV 0.980 0.980
Driver population factor, f£P 1.00 1.0@
Flow rate, vp 2856 57 pcph

Estimation of V12 Merge Areas

L = {Egquation 25-2 or 25-3)
EQ

P = 1.000 Using Equation 0
FM

v =v (P ) = 2856 pc/h

12 F M

Capacity Checks

Actual Maximum LOs F?
v 2913 4700 No
FQ
v 2913 4600 No
R12
Level of Service Determination (if not F)

Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 24.1 pc/mi/ln
R R 12 A .
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, M = 0.347
s
Space mean speed in ramp influence area, S = 57,0 mph
R
Space mean speed in outer lanes, § = N/A mph
0

Space mean speed for all vehicles, 5 57.0 mph




HCS+: Ramps and Ramp Junctions Release 5.2
Phone: Fax:
E-mail:
Merge Analysis

Analyst: DRR
Agency/Co.: CTG
Date performed: 22/08/2007
Analysis time period: AM Peak Hour
Freeway/Dir of Travel: SR29 SB
Junction: Green Island R4
Jurisdiction: Napa Co
Analysis Year:' Existing
Description:

Freeway Data
Type of analysis Merge
Number of lanes in freeway 2
Free-flov speed on freeway 65.0 mph
Volume on freeway 1205 vph

On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Veolume on ramp 60 vph
Length of first accel/decel lane 650 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? ¥No
Volume on adjacent Ramp vph
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp ft

Junction Components

Velume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, w15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE

Freeway

1205
0.95
317

4

8]
Level

==
P
N

, ER

Ramp

60

0.90

17
4
0

Level

b

Conversion to pc/h Under Base Conditions

mi

Adjacent
Ramp

vph



Heavy vehicle adjustment, fHV 0.980 0.980
Driver population factor, fP 1.00 1.00
Flow rate, vp 1294 68 pcph

_Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1.000 Using Equation @

FM

v =v (P ) = 1294 pc/h

Capacity Checks

Actual Maximum Los F?
v 1362 4700 No
FO
v 1362 4600 No
R12
Level of sService Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 12.0 pc/mi/ln

R R 12 A
Level of serxrvice for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.291

Space mean speed in ramp influence area, SS = 58.3 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 58.3 mph




HCS+: Ramps and Ramp Junctions Release 5.2

Phone: Fax:
E-mail:
Merge Analysis
Analyst: DRR
Agency/Co.: CTG
Date performed: 22/08/2007
Analysis time period; PM Peak Hour
Freeway/Dir of Travel: SR29 NB
Junction: Green Island Rd
Jurisdiction: Napa Co
Analysis Year: Existing
Description:
Freeway Data
Type of analysis Merge
Number of lanes in freeway 2
Free-flow speed on freeway 65.0 mph
Volume on freeway 1290 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 220 vph
Length of first accel/decel lane 650 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? No
Volume on adjacent Ramp vph
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp ft

Junction Components

Volume, V {(vph)
Peak-hour factor, PHF
Peak 15-min volume, w15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE

Conversion to pe/h

Freeway

1290
0.95
339

4

0
Level

mi

— e
. .
po Lo

r ER

Ramp

220
0.90
61

4

0
Level

Under Base Conditions

Adjacent
Ramp
vph
v
%
%
% %
mi mi



Heavy vehicle adjustment, fHV 0.980 0.980

Driver populatiocn factor, fP 1.00 1.00
Flow rate, vp 1385 249 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation 0
FM
v =v (P ) = 1385 pc/h
12 F M
Capacity Checks
Actual Maximum LOS F?
v 1634 4700 No
FO
v 1634 4600 No
R12
Level of Service Determination (if not F}
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 14.0 pe/mi/in

R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variahble, M = 0.295
’ 5
Space mean speed in ramp infliuence area, 8 = 58.2 mph
R
Space mean speed in outer lanes, S = N/a mph
0

Space mean speed for all vehicles, § = 58.2 mph




HCS+: Ramps and Ramp Junctions Release 5.2

FPhone: Fax:
E-mail:

Merge Analysis

Analyst: DRR
Agency/Co.: CTG
Date performed: 22/08/2007
Analysis time period: PM Peak Hour
Freeway/Dir of Travel: $R29 SB
Junction: Green Island Rd
Jurisdiction: Napa Co
Analysis Year: Existing
Description:
Freeway Data
Type of analysis Merge
Number of lanes in freeway 2
Free-flow speed on freeway 65.0 mph
Volume on freeway 2550 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 230 vph
Length of first accel/decel lane 650 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? No
Volume on adjacent Ramp vph
Position of adjacent Ramp
Type of ‘adjacent Ramp
Distance to adjacent Ramp ft

Junctien Components Freeway

Volume, V (wvph) 2550

Peak-hour factor, PHF 0.95

Peak 15-min volume, v1S 671

Trucks and buses 4

Recreational vehicles 0

Terrain type: Level
Grade %
Length mi

Trucks and buses PCE, ET 1.5

Recreational vehicle PCE, ER 1.2

Conversion to pc/h Under Base Conditions

Ramp

230
0.9¢0
64

4

0
Level

Adjacent
Ramp
vph
v
%
%
% %
mi mi



Heavy vehicle adjustment, fHV 0.980 0.980

Driver population factor, fP 1.00 1.00
Flow rate, vp 2738 261 peph
Estimation of V12 Merge Areas
L = {Equation 25-2 or 25-3)
EQ
P = 1.000 Using Eguation 0
FM '
v =v (P )} = 2738 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 2999 4700 No
FO ' '
v 2999 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 24.7 pc/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas of influence ¢

Speed Estimation

Intermediate speed variable, M = 0.354
s

Space mean speed in ramp influence area, S = 56.9 mph
R

Space mean speed in outer lanes, 5 = N/A mph
0

Space mean speed for all vehicles, 5 56.9 mph




HCS+: Ramps and Ramp Junctions Release 5.2

Phone:

E-mail:

Analyst: DRR

Agency/Co.: lolie

Date performed: 07/04/08
Analysis time period: AM Peak Hour
Freeway/Dir of Travel: SR29 NB
Junction: Green Island Rd
Jurisdiction: Napa Co
Analysis Year: Base Case

Description: Headwater

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway
Number of lanes in ramp
Free-flow speed on ramp
Volume on ramp

Length of first accel/decel lane
Length of second accel/decel lane

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak l5-min volume, w15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, XR

Adjacent Ramp

Conversion to pc/h

Freeway Data

On Ramp Data

Merge Analysis

Data

Fax:

Merge
2
65.0 mph
2948 vph
Right
1
35.0 mph
BO vph
650 ft
ft
(if one exists)
NOo
vph
ft

Freeway

2948
0.95

776

4
0

Level

=

3SR}

mi

Ramp

80
Q.90
22

4

0
Level

[Erpyan
.
N WL

Under Base Conditions

Adjacent
Ramp
vph
v
%
%
% %
mi mi



Heavy vehicle adjustment, £fHV 0.980 0.980
Driver population factor, fPp 1.00 1.00
Flow rate, vp 3165 91 pcph

Estimation of V12 Merge Areas

L = (Eguation 25-2 or 25-3)
EQ

P o= 1.000 Using Eguation ©
FM

v =v (P ) = 3165 pc/h

12 F M

Capacity Checks

Actual Maximum LOS F?
v 3256 4700 No
FO
v 3256 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 I = 26.8 pc/mi/in

R R 12 A
Level of service for ramp~freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, M = 0.377
5
Space mean speed in ramp influence area, S = 56.3 mph
R
Space mean speed in outer lanes, 5 = N/a mph
0

il

Space mean speed for all vehicles, s 56.3 mph




HCS+: Ramps and Ramp Junctions Release 5.2

Merge Analysis

Phone:

E-mail:

Analyst: DRR
Agency/Co.: CTG
Date performed: 07/04/08

Fax:

Analysis time period: AM Peak Hour

Freeway/Dir of Travel: SR29 NB

Junction: Green Island Rd

Jurisdiction: Napa Co
Base Case + Project

Analysis Year:
Description: Headwater

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Freeway Data

Side of freeway

" Number of lanes in ramp

Free-flow speed on ramp
Volume on ramp

Length of first accel/decel lane
Length of second accel/decel lane

Does adjacent ramp exist?
Volume on adjacent Ramp

. Position of adjacent Ramp

Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

Conversion to pec/h

Freeway Ramp
2974 80
0.95 0.90
783 22
4 4
0 0
Level Level
%
mi
1.3 1.5
1.2 1.2

Merge

2

65.0 mph

2974 vph

On Ramp Data

Right

1

35.0 mph

80 vph

650 ft
ft

Adjacent Ramp Data (if one exists)

No
vph
ft

Under Base Conditions

mi

Adjacent
Ramp

veh

o



Heavy vehicle adjustment, fBV 0.980 0.980
Driver population factoxr, fP 1.00 1.00
Flow rate, vp : 3193 91 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1.000 Using Egquation ©
FM

v =v (P ) = 3193 pc/h

12 F M

Capacity Checks

Actual Maximum Los F?
v 3284 4700 No
FO
v 3284 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 27.0 pe/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas 0f influence C

Speed Estimation

Intermediate speed variable, M = 0.380
S
Space mean speed in ramp influence area, S = 56.3 mph
R
Space mean speed in outer lanes, 5 = HN/A mph
]

Space mean speed for all vehicles, 8 = 56.3 mph




HCS+: Ramps and Ramp Junctions Release 5.2

Phone: Fax:
E-mail:

Merge Analysis
Analyst: DRR
Agency/Co. : CTG
Date performed: 07/04/08
Analysis time pericd: PM Peak Hour
Freeway/Dir of Travel: SR29 NB
Junction: Green Island Rd
Jurisdiction: Napa Co

Analysis Year:
Description: Headwater

Base Case

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 65.0 mph
Volume on freeway 1568 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 280 vph
Length of first accel/decel lane 650 ft

Length of second accel/decel lane ft

Adjacent Ramp Data {if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp ft

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, w15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

Conversion to pc/h Under Base Conditions

Freeway Ramp

1568 280

0.95 0.90

413 78

4 4

0 0

Level Level
% %
mi mi

1.5 1.5

1.2 1.2

Adjacent
Ramp

vph

oP



Heavy vehicle adjustment, fHV 0.980 0.980
Driver population factor, fP 1.00 1.00
Flow rate, vp 1684 317 pcph

Estimation of V12 Merge Areas

L = {(Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation ¢
FM
v =v (P ) = 1684 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?
v 2001 4700 No
FO
v 2001 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 16.9 pc/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.304
=

Space mean speed in ramp influence area, 8§ = 358.0 mph
R

Space mean speed in outer lanes, 5 = N/A mph
0

Space mean speed for all vehicles, S = 58.0 mph




HCS+: Ramps and Ramp Junctions Release 5.2

Phone: Fax:
E-mail:s

Merge Analysis
Analyst: DRR
Agency/Co.: CTG
Date performed: 07/04/08

Analysis time period: PM Peak Hour
Freeway/Dir of Travel: SR2% NB

Junction:

Jurisdiction:
Analysis Year:

Description:

Green Island Rd
Napa Co
Base Case + Project

Beadwater

Freeway Data

Junction Components Freeway Ramp
Volume, V {vph) 1580 280
Peak-hour factor, PHF 0.95 0.90
Peak 15-min wvolume, vl5 416 78
Trucks and buses 4 4
Recreaticnal vehicles 0 v}
Terrain type: Level Level

Grade 3

Length mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2

Conversion to pe/h Under Base Conditions

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 65.0 mph
Volume on freeway 1580 vph

On Ramp Data
Side of freeway Right
! Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 280 vph
Length of first accel/decel lane 650 ft
Length of second accel/decel lane £t
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp ft

mi

Adjacent
Ramp

vph

o

mi



Heavy vehicle adjustment, f£HV 0.980 0.980

Briver population factor, fP 1.00 1.00
Flow rate, vp 1696 317 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation ¢
FM
v =v (P } = 1696 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 2013 4700 No
FO
v 2013 4600 No
R12
Level of Service Determination (if not.F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 17.0 pc/mi/lin

R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variabie, M = 0.305

Space mean speed in ramp influence area, SS = 58.0 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SD = 58.0 mph




HCS5+: Ramps and Ramp Junctions Release 5.2

Phone: Fax:
E-mail:

Merge Analysis

Analyst: DRR
Agency/Co.: CTG
Date performed: 07/04/08
Analysis time period: AM Peak Hour
Freeway/Dir of Travel: SR29 SB
Junction: Green Island Rd
Jurisdiction: Napa Co
Analysis Year: 2010 Base Case
Description: Headwater
Freeway Data
Type of analysis ' Merge
Number of lanes in freeway 2
Free-flow speed on freeway 65.0 mph
Volume on freeway 1430 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 90 vph
Length of first accel/decel lane 650 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp £t

Conversion to pec/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 1430 90 vph
Peak-hour factor, PHF 0.95 0.90
Peak 15-min volume, vl5 376 25 v
Trucks and buses 4 4 %
Recreational vehicles 0 0 %
Terrain type: Level Level
Grade % % %
Length mi mi mi.,
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2



Heavy vehicle adjustment, fHV 0.980 - 0.980
Driver population factor, fP 1.00 1.00
Flow rate, vp 1535 102 pcph

Estimation of V12 Merge Areas

L = {(Equation 25-2 or 25-3)
EQ

P = 1.000 Using Equation 0
FM

v =% (P )} = 1535 pc/h

12 F FM

Capacity Checks

Actual Maximum Los F?
v 1637 4700 No
FO
v 1637 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 14.1 pe/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.296
5
Space mean speed in ramp influence area, S = 58.2 mph
R
Space mean speed in outer lanes, 5 = N/A mph
0

Space mean speed for all vehicles, 5 = 58.2 mph




HCS+: Ramps and Ramp Junctions Release 5.2

Phone: Fax:
E-mail:

Merge Analysis
Analyst; DRR
Agency/Co.: CTG
Date performed: 07/04/08
Analysis time period: AM Peak Hour
Freeway/Dir of Travel: SR29 SB
Junction: Green Island Rd
Jurisdiction: Napa Co

Analysis Year:
bescription: Headwater

2010 Base Case + Project

Freeway Data

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway
Number of lanes in ramp
Free-flow speed on ramp
Volume on ramp

"Length of first accel/decel lane
Length of second accel/decel lane

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type;:

Grade

Length
Trucks and byses PCE, ET
Recreational vehicle PCE, ER

Conversion to pc/h

Freeway Ramp
1445 90
0.95 0.90
380 25
4 4
0 0
Level Level
%
mi
1.5 1.5
1.2 1.2

Merge

2

65.0 mph

1445 vph

On Ramp Data

Right

1

35.0 mph

90 vph

650 ft
ft

Adjacent Ramp Data (if one exists)

No
vph
ft

Under Base Conditions

mi

Adjacent
Ramp

mi

vph

e



Heavy vehicle adjustment, fHV 0.980 0.980
Driver population factoxr, fP 1.00 1.00
Flow rate, vp 1551 102 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1.000 Using Equation 0
FM

v =wv (P ) = 1551 pc/h

12 F FM

Capacity Checks

Actual Maximum ﬁOS F?
v 1653 4700 No
FO
v 1653 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5,475 + 0.00734 v+ 0.0078 v - 0.00627 & = 14.2 pe/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.296

Space mean speed in ramp influence area, SS = 58.2 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 58.2 mph




HCS+: Ramps and Ramp Junctiong Release 5.2°

Phone: Fax:
E-mail:

Merge Analysis

Analyst: DRR

Agency/Co.: CTG

Date performed: 07/04/08

Analysis time period: PM Peak Hour

Freeway/bDir of Travel: SR29 SB

Junction: Green Island Rd

Jurisdiction: Napa Co

Analysis Year: 2010 Base Case

Description: Headwater
Freeway Data

' Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 65.0 mph

Volume on freeway 2843 vph
On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph

Volume on ramp 290 vph

Length of first accel/decel lane 650 ’ ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp £t

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 2843 250 vph
Peak-hour factor, PHF G.95 0.90
Peak 15-min volume, v15 748 81 v
Trucks and buses 4 4 %
Recreational vehicles 0 0 %
Terrain type: Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2



Heavy vehicle adjustment, fuv 0.980 0.980

Driver population factor, fP 1.00 1.00
Flow rate, vp 3052 329 pecph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation 0
FM
v =v (P ) = 3052 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 3381 4700 No
jle) _
v 3381 4600 No
R12
Level of Service Determination (if not F}
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 27.6 pc/mi/in

R R 12 A
Level of service for ramp-freeway junction areas of influence ©C

Speed Estimation

Intermediate speed variable, M = 0.390
35

Space mean speed in ramp influence area, 5§ = 56.0 mph
R

Space mean speed in outer lanes, 5 = N/a mph
0

Space mean speed for all vehicles, § = 56.0 mph




HCS+: Ramps and Ramp Junctions Release 5.2

Fax:

Merge Analysis

Phone:

E-mail:

Analyst: DRR
Agency/Co.: CTG
Date performed: 07/04/08

Analysis time period:

Freeway/Dir of Travel: SR29 SB

Junction: Green Isl
Jurisdiction: Napa Co
Analysis Year: 2010 Base
Description: Headwater

PM Peak Hour

and R4

Case + Project

Freeway Data

Type of analysis

Number of
Free-fiow
Volume on

lanes in freeway
speed on freeway
freeway

Side of freeway

Number of
Free~flow
Volume on
Length of
Length of

lanes in ramp

speed on ramp

ramp

first accel/decel lane
second accel/decel lane

Adjacent

Does adjacent ramp exist?

Volume on

adjacent Ramp

Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Conversion to

Junction Components

Volume, V
Peak-hour

(vph)
factor, PHF

Peak 15-min veolume, vi5
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

Merge
2
65.0 mph
2870 vph
On Ramp Data
Right
1
35.0 mph
230 vph
650 ft
ft
Ramp Data (if one exists)
No
vph
ft

pc/h Under Base Conditions

Freeway Ramp
28790 290
0.95 €.90
755 81
4 4
0 0
Level Level
%
mi
1.5 1.5
1.2 1.2

mi

adjacent
Ramp

vph

o



Heavy vehicle adjustment, fHV 0.980 0.980
Driver population factor, £P 1.00 1.00
Flow rate, vp 3081 329 pcph

Estimation of V12 Merge Areas

L = {Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation 9
FM
v = v (P ) = 3081 pc/h

12 F FM

Capacity Checks

Actual Maximum LCS F?
v 3410 4700 No
FO
v 3410 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 27.8 pc/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas of influence ¢

Speed Estimation

Intermediate speed variable, M = 0,394

Space mean speed in ramp influence area, SS = 55.9 mph
Space mean speed in outer lanes, SR = WN/A mph
Space mean speed for all vehicles, SO = 55.9 mph




Midblock
Level of Service
AM & PM Peak Hours




HCS+: Two-Lane Highways Release 5.2

bavid Reed

Phone: Fax:
E-Mail:

Two-Way Two-Lane Highway Segment Analysis

Analyst DRR

Agency/Co. CTG

Date Performed 09/11/07
Analysis Time Period AM Peak Hour
Highway SR 12

From/To Napa County Line
Jurisdiction Napa

Analysis Year’ Existing

Description Napa Panattoni

Input Data

Highway class <(lass 1 -

Shoulder width 4.0 ft Peak-hour factor, PHF

Lane width iz.0 ft % Trucks and buses

Segment length 2.0 mi % Recreational wehicles

Terrain type Level % No-passing zones

Grade: TLength mi Access points/mi
Up/down %

Two-way hourly volume, V 2330 veh/h

Directional split 56 / 44 %

Average Travel Speed

Grade adjustment factor, f£G 1.0¢

PCE for trucks, ET 2.0%

PCE for RVs, ER 1.5%*
Heavy-vehicle adjustment factor, 0.948
Two-way flow rate,(note-1) wvp 2672 pc/h
Highest directional split proportion (note-2) 149§ pc/h
Free-Flow Speed from Field Measurement:

Field measured speed, SFM - mi/h
Observed volume, Vf - veh/h
Estimated Free-Flow Speed:

Base free-flow speed, BFFS 55.0 mi/h
Adj. for lane and shoulder width, fLS 1.3 mi/h
Adj. for access points, fa 0.5 mi/h
Free-flow speed, FFS 53.2 mi/h
Adjustment for no-passing zones, fnp 1.0 mi/h

Average travel speed, ATS 31.5 mi/h



Percent Time-Spent-Following

Grade adjustment factor, £G 1.00

PCE for trucks, ET 2.0*

PCE for RVs, ER 1.5%*
Heavy-vehicle adjustment factor, fHV 0.948
Two-way flow rate, (note-1) vp 2672 pc/h
Highest directional split proportion (note-2) ) 1496

Base percent time—épent-following, BPTSF 90.5 %
Adj.for directional distribution and no-passing zones, fd/np 2.2
Percent time-spent-following, PTSF 92.7 %

Level of Service and Other Performance Measures

Level of service, LOS E

Volume to capacity ratio, v/c 0.83

Peak 15-min vehicle-miles of travel, VMTI1S 1266 veh-mi
Peak-hour vehicle-miles of travel, VMT60 4660 veh-mi
Peak 15-min total travel time, TT15 40.2 veh-~-h

Notes:

1. If vp »>= 3200 pc/h, terminate analysis-the LOS is F.

2. If highest directional split wp >= 1700 pe/h, terminate
analysis-the LOS is F.

* These items have been entered or edited to override calculated value



HCS+: Two-~Lane Highways Release 5.2

David Reed

Phone: Fax:
E-Mail:

Two-Way Two-Lane Highway Segment Analysis

Analyst DRR

Agency/Co. CTG

Date Performed 09/11/2007
Analysis Time Period PM Peak Hour
Highway SR 12

From/To Napa County Line
Jurisdiction Napa

Analysis Year Existing

Description Napa Panattoni

Input Data

Highway class Class 1

Shoulder width 4.0 ft Peak-hour factor, PHF 0.92

Lane width 12.0 £t % Trucks and buses 5 %

Segment length 2.0 mi ¥ Recreational vehicles 1 %

Terrain type Level % No-passing zones 100 %

Grade: Length mi Access points/mi 2 /
Up/down %

Two-way hourly volume, V 2820 veh/h

Directional split 58 / 42 %

Average Travel Speed

Grade adjustment factor, £G 1.00

PCE for trucks, ET 2.0%

PCE for RVs, ER 1.5%*
Heavy-vehicle adjustment factor, 0.948
Two-way flow rate, (note-1) vp 3234 pc/h
Highest directional split proportion (note-2} 1876 pe/h
Free-Flow Speed from Field Measurement:

Field measured speed, SFM - mi/h
Observed volume, Vf - veh/h
Estimated Free-Flow Speed:

Base free-flow speed, BFFS 55,0 mi/h
Adj. for lane and shoulder width, fLS 1.3 mi/h
Adj. for access points, fA 0.5 mi/h
Free-flow speed, FFS 53.2 mi/h
Adjustment for no-passing zones, fnp mi/h

Average travel speed, ATS mi/h



Percent Time-Spent-Following

Grade adjustment factor, fG - 1.00
PCE for trucks, ET 2.0%*
PCE for RVs, ER 1.5%
Heavy-vehicle adjustment factor, fHV 0.948
Two-way flow rate, (note-1) vp 3234 pc/h
Highest directional split proportien (nota-2) 1876
Base percent time-spent-following, BPTSF 94.2 %
Adj.for directional distribution and no-passing zones, fd/np 2.0
Percent time-spent-following, PTSF 96.2 %

Level of Service and Other Performance Measures
Level of service, LOS
Volume to capacity ratio, v/c 1.01
Peak 15-min vehicle-miles of travel, VMTL5 1533 veh-mi
Peak~hour vehicle-miles of travel, VMT60 5640 veh-mi
Peak 153-min total travel time, TT15 veh-h

Notes:

1. If vp >= 3200 pc/h, terminate analysis-the L0OS is F.

2. If highest directional split vp >= 1700 pc/h, terminate
analysis-the LOS is F.

* These items have been entered or edited to override ¢calculated value



HCS+: Two-Lane Highways Release 5.2

David Reed

Phone: Fax:
E-Mail:

Two-Way Two-Lane Eighway Segment Analysis

Analyst DRR
Agency/Co. CTG

Date Performed 049/11/07

Analysis Time Period AM Peak Hour
Highway SR 12

From/To Napa County Line
Jurisdiction Napa

Analysis Year Yr 2010 Base Case

Description Headwater

Input Data

Highway class <Class 1

Shoulder width 4,0 ft PeaX-hour factor, PHF 0.93

Liane width 12.0 ft % Trucks and buses 5 %

Segment length 2.0 mi % Recreational vehicles 1 %

Terrain type Level % No-passing zones 100 %

Grade: Length mi Access points/mi 2 /
Up/down %

Two-way hourly volume, Vv 2731 veh/h

Directional split 60 / 40 %

Average Travel Speed

Grade adjustment factor, fG 1.00

PCE for trucks, ET 2.0%

PCE for RVs, ER 1.5%
Heavy-vehicle adjustment factor, 0.948
Two-way flow rate, (note~1) vp 3098 pc/h
Highest directional split proportion {note-2) 1859 pc/h
Free-Flow Speed from Field Measurement:

Field measured speed, SFM - mi/h
Observed volume, Vf - veh/h
Estimated Free-Flow Speed:

Base free-flow speed, BFFS 55.0 mi/h
Adj. for lane and shoulder width, fLS 1.3 mi/h
Adj. for access points, fA 0.5 mi/h
Free-flow speed, Frs 5§3.2 mi/h
Adjustment for no-passing zones, fnp 0.8 mi/h

Average travel speed, ATS 28.4 mi/h



HCS+: Two-Lane Highways Release 5.2

David Reed

Phone: Fax:
E-Mail:
Two-Way Two-Lane Highway Segment Analysis
Analyst DRR
Agency/Co. CTG
Date Performed 09/11/07
Analysis Time Perijiod AM Peak Hour
Highway SR 12
From/To Napa County Line
Jurisdiction Napa

Analysis Year
Description Headwater

Highway class Class 1

Shoulder width 4.0 ft
Lane width 12.0 ft
Segment length 2.0 mi
Terrain type Level
Grade: Length mi
Up/down %
Two-way hourly volume, V 2755
Directional split 60 /

Grade adjustment factor, fG

PCE for trucks, ET

PCE for RVs, ER

Heavy-vehicle adjustment factor,
Two-way flow rate, (note-1) vp

40

Average Travel Speed

Yr 2010 Base Case + Project

Input Data

Peak-hour factor, PHF

% Trucks and buses

% Recreational vehicles
% No-passing zones
Access points/mi

veh/h
%

Highest directional split proportion (note-2) 1875 pc/h

Free-Flow Speed from Field Measurement:

Field measured speed, SFM
Observed volume, V£

Estimated Pree-Flow Speed:
' Base free-flow speed, BFFS

5
Adj. for lane and shoulder width, fLS§ 1.
0

adj. for access peints, fA

Free-flow speed, FFS

1.00

2.0%

1.5+

0.948

3125 pc/h
- mi/h
- veh/h
5.0 mi/h
3 mi/h
.5 mi/h

53.2 mi/h

Adjustment for no-passing zones, fnp 0.7 mi/h

Average travel speed, ATS

28.2 mi/h



HCS+: Two-Lane Highways Release 5.2

David Reed

Phone: Fax:
BE-Mail:

Two-Way Two-Lane Highway Segment Analysis

Analyst DRR

Agency/Co. 73

Date Performed 07/04/08
Analysis Time Pericd PM Peak Hour
Highway SR 12

From/To Napa County Line
Jurigdictiocn Napa -
Analysis Year 2010 Base Case

Descripticn Eeadwater

Input Data

Highway class C(Class 1

Shoulder width 4.0 ft Peak-hour factor, PHF 0.92

Lane width 12.0 ft % Trucks and buses 5 %

Segment length 2.0 mi % Recreational vehicles 1 %

Terrain type Level % No-passing zones 100 %

Grade: Length mi Agcess points/mi 2 /
Up/down %

Two-way hourly volume, V 3218 veh/h

Directional split 60 / 40 %

b
Average Travel Speed

Grade adjustment factor, £G 1.00

PCE for trucks, ET 2.0%

PCE for RVs, ER 1.5%*
Heavy-vehicle adjustment factor, 0.948
Two-way flow rate, (note-1) vp 3690 pc/h
Highest directional split proportion (note-2) 2214 pe/h
Free-Flow Speed from Field Measurement:

Field measured speed, SFM - mi/h
Observed volume, Vf - veh/h

Estimated Free-Flow Speed:

Base free-flow speed, BFFS 55.0 wmi/h
Adj. for lane and shoulder width, fLS 1.3 mi/h
Adj. for access points, fa 0.5 mi/h
Free-flow speed, FFS 53.2 mi/h
Adjustment for no-passing zones, fnp mi/h

Average travel speed, ATS mi/h



HCS+: Two-Lane Highways Release 5.2

David Reed

Phone: Fax:
E-Mzil;

Two-Way Two-Lane Highway Segment Analysis

Analyst DRR
Agency/Co. aliyel

Date Performed 07/04/08

Analysis Time Period PM Peak Hour

RBighway SR 12

From/To Napa County Line
Jurisdiction Napa :
Analysis Year 2016 Bage Case + Project

Description Headwater

Input Data

Highway class Class 1
Shoulder width 4.0 ft Peak-hour factor, PHF
Lane width 12.0 ft % Trucks and buses
Segment length 2.0 mi % Recreational wvehicles
Terrain type Level % No-passing zones
Grade: Length mi Agcess points/mi

Up/down %
Two-way hourly volume, V 3243 veh/h
Directional split &0 / 40 %

Average Travel Speed

oo

e

~. o

Grade adjustment factor, f£g 1.00

PCE for trucks, ET 2.0%*

PCE for RVs, ER 1.5%
Heavy-vehicle adjustment factor, 0.248
Two-way flow rate, (note-1) wvp 3719 pe/h
Highesat directional split proportion (note-2) 2231 pe/h
Free-Flow Speed from Field Measurement:

1Field measured speed, SFM - mi/h
iobserved volume, V§E - veh/h
Estimated Free-Flow Speed:

Base free-flow speed, BFFS 55.0 mi/h
'8dj. for lane and shoulder width, fLS 1.3 mi/h
‘adj. for access points, fA 0.5 mi/h
Free-fiow speed, FFS 53.2 mi/h
Adjustment for no-passing zones, fnp mi/h

Average travel speed, ATS mi/h



Direction

Lane width
Lateral clearance:

Right edge

Left edge

Total lateral clearance
Access points per mile
Median type
Free-flow speed:

FFS or BFFS
Lane width adjustment, FLW
Lateral clearance adjustment, FLC
Median type adjustment, FM
Access points adjustment, FA
Free-flow speed

Direction

Volume, V
iPeak-hour factor, PHF
|peak 15-minute volume, v15
Trucks and buses
.Recreational wvehicles
Terrain type

Grade

Segment length
Number of lanes
Driver population adjustment, f£P
Trucks and buses PCE, ET
Recreational vehicles PCE, ER
Heavy vehicle adjustment, £HV
Flow rate, vp

Phone: Fax:
E-mail:
QOPERATIONAL ANALYSIS
Analyst: DRR
Agency/Co: CTG
Date: 07/04/08
Analysis Peried: AM Peak Hour
Highway: SR12
From/To: Napa/Sclanio County line
Jurisdiction: Napa
Analysis Year: 2030 Base Case
Project ID: Headwater

FREE-FLOW SPEED

HCS8+: Multilane Highways Release 5.2

3 2

12.0 ft 12.¢ ft
6.0 ft 6.0 ft
6.0 ft 6.0 £t
12.0 ft 12.0 ft
3 3

Undivided Undivided
Base Base

60.0 mph 60.0 mph
0.0 mph 0.0 mph
0.0 mph 0.0 meph
1.6 mph 1.6 mph
0.8 ‘tph 0.8 mph
57.7 mph 57.7 mph
VOLUME

1 2

3171 vph 1320 vph
0,895 0.85

834 347

5 % 5 %

1 % 1 ¥
Level Level

0.00 % 0.00 %
0.00 mi .00 mi
2 2

1.00 1.00

1.5 1.5

1.2 1.2

0.974 0.974

1714 pecphpl 713 pcphpl

RESULTS




HCS+: Multilane Highways Release 5.2

Phone: Fax:
E-mail:

OPERATIONAL ANALYSIS

RESULTS

Analyst: DRR
Agency/Co: CTG
Date: 07/04/08
Analysis Period: AM Peak Hour
Highway: SR12
From/To: Napa/Solanioc County line
Jurisdiction: Napza
Analysis Year: 2030 Base Case + Project
Project ID: HeadwateY
FREE-FLOW SPEED
Direction 1 2

Lane width 12.0 ft 1z2.0 ft
Lateral clearance:

Right edge 6.0 £t 6.0 ft

Left edge 6.0 ft 6.0 £t

Total lateral c¢learance 12.¢ ft 12.0 ft
Access points per mile 3 3
Median type Undivided Undivided
Free-flow speed: Base Base

FFS or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph 0.0 mph
Lateral clearance adjustment, FLC 0.0 mph 6.0 mph
Median type adjustment, FM 1.6 mph 1.6 mph
Access points adjustment, FA 0.8 mph 0.8 mph
Free-flow speed 57.7 mph 57.7 mph

VOLUME
Direction 1 2
Velume, V 3188 vph 1327 vph
Peak-hour factor, PHF 0.95 0.85
‘Peak 15-minute volume, v15 839 349
Trucks and buses S % 5 %
Recreational vehicles 1 % 1 %
Terrain type Level Level
Grade 0.00Q % 0.00 %

Segment langth 0.00 mi .00 mi
Number of lanes 2 2
Driver population adjustment, fP 1.00 1.00
Trucks and buseg PCE, ET 1.8 1.5
Recreational vehicles PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 0.974 0.974
Flow rate, vp 1723 pephpl 717 pephpl




HC8+: Multilane Highways Release 5.2

RESULTS

Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DRR
Agency/Co: CTG
Date: D7/04/2008
Analysis Period: PM Peak Hour
Highway: SR12
From/To: : Napa/Sclanio County line
Jurisdiction: Napa
Analysis Year: 2030 Base Case
Droject ID: Headwater
FREE-FLOW SPEED
Direction 1 2
Lane width 12.0 ft 12.0 ft
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 6.0 ft
Total laterzl clearance 12.90 ft 12.0 ft
Access points per mile 3 3
Median type Undivided Undivided
Free-flow speed: Base Base
FFE or BFFS 60.0 mph 60.0 mph
Lane width adjustment, FLW 0.0 mph c.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 mph
Median type adjustment, FM 1.8 mph 1.6 mph
Access points adjustment, FA 0.8 mph 0.8 mph
Free-flow speed 57.7 mph 57.7 mph
VOLUME
Direction 1 2
Volume, Vv 1665 vph 3298 vph
Peak-hour factor, PHF 0.985 0.95
.Peak 1l5-minute volume, v1i5 438 868
Trucks and buses 5 % 5 %
Recreational wehicles 1 % 1 %
Terrain type Level Level
Grade 6.00 % 0.00 %
Segment length 0.00 mi, 0.00 mi
Number of lanes 2 2
Driver populaticn adjustment, £P 1.00 1.00
Trucks and buges PCE, ET 1.5 1.5
Recreational vehicles DCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 0.374 0.974
Flow rate, wvp 899 pcphpl 1782 pcphpl




Directien
Lane width

Lateral clearance:

Right edge

Left edge

Total lateral clearance
Access points per mile
Median type

Free-flow speed:

FFS or BFFS

Lane width adjustment, FLW
Lateral clearance adjustment, FLC
Median type adjustment, FM
Rccess points adjustment, FA
Free-£flow speed

Direction

Volume, V
Peak-hour factor, PHF
Peak 15-minute volume, vi5
T'rucks and busges
Recreationral wvehicles
Ferrain type

Grade

Segment length
Tumber of laneg
Jriver population adjustment, P
frucks and busesg PCE, ET
ecreational vehicles PCE, ER
leavy vehicle adjustment, fHV
"low rate, vp

Phone: Fax;
E-mail:

OPERATIONAL ANALYSIS
Analyst: DRR
Agency/Co: CTG
Date: 07/04/2008
Analysis Pericd: PM Peak Hour
Highway: SR12
From/To: Napa/Solano County line
Jurisdiction: Napa
Analysis Year: 2030 Base Case + Project
Project ID: Headwater

FREE-FLOW SPEED

HCS8+: Multilane Highways Release 5.2

1 2
12.0 ft 12.0 ft
6.0 £t 6.0 ft
6.0 ft 6.0 £t
12.0 Tt 12.0 ft
3 3
Undivided Undivided
Base Base
60.0 mph 60.0 mph
0.0 mph 0.0 mph
0.0 mph 0.0 mph
1.6 mph 1.6 mph
0.8 mph 0.8 mph
57.7 mph 57.7 mph

VOLUME

1 2
le72 vph 3316 vph
0.95 0.95
440 873
5 % 5 %
1 % 1 %
Level Level
0.00 % 0.0¢0 %
0.00 mi 0.00 mi
2 2
1.00 1.00
1.5 1.5
1.2 1.2
0.974 0.974
903 pcphpl 1792 pcphpl

RESULTS




Quéues
AM & PM Peak Hours




Queues
17: South Keliy & SR289 27/06/2008

l‘ane Groug
Lane Group Flow (vph)
vigRally '

Controf Delay . 1177 455 1233 4568 569 5.4
Queue Delay 00 00 00 00 00 0
Total Delay 177 455 1233 458 569 5.4
Queue Length 50th. () 28 10 3% & 104 7
Queue Length 95th {ft) #96 #6  #117 27 #2300 24
Intefrial Link Dist () 1208 185

Tum Bay Length (ft} 1560 ’ 100 250 100
Base Gapacity (vph) B0 B 7 8 20 830
Starvation Cap Reductn 0 0 0 0 0 0
Spillbagk Cap Reductri i} 0 0 0 g 9
Storage Cap Reductn 0
Rediiced vic Ratio 0.07

Intersection Summary
~+ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
#' 95th percentile volume exceeds capadity, queue may be longer.
Queue shown is maximum after two cycles.

2010 Base Cage (14/07/2008 AM Peak Hour Synchro 7 - Report
%user_name% Page 1



Queues
17; South Kelly & SR29 29/05/2008

295
100 8% 0F7 085 012

Lane Group Flow {vph)
vigT aha 0.86:

Confrof Delay 1155 338 33 887 228 8.1
Qusue Delzy 0:0. 0.0- 00 00 00 of
Total Delay 1155 33 887 228 61
Qs Length 50th {ft) 45 38 3 M5 14
Queue Length 95th (R (f} #131 82 #91 558 37
Intereial ink Dist (ft 1842

Tum Bay Length (f) 150 250 100
Base Capacity (vph) 81 722018 83
Starvation Cap Reductn 0 0 0 0
Spifllback Cap Reduciry 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced vic Ratio; s 067 684 012

Intersaction Simmary

~  Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# g5t percentile volume exceeds capacity, queue may be Jonger.
Queve shown is maximum after two cycles.

2010 Base Case + Project 23/05/2008 AM Peak Hour Synchra 7 - Report
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Queues ‘
17: South Kelly & SR29 2710612008

Lane Group Flow (vph) 114 175 163 _

vicRatio’ 149 426 107 008 118 07 0.03
Control Delay 2080 1952 1537 64.3 2349 157 47
Ciieve Delay” 00 o0  OF 00 oo op 0.0
Tota! Delay 2080 1952 1537 643 2349 15.7 47
Quiguie Length 50th (f) ~13¢  ~161 ~175 2. 71 547 7
Queue Length 95th (#) #268  #323 #3209 35 #183 630 18
Infernial Link DISt{R)" 1208 145 54905

Turn Bay Length (ff) 150 N 100 100
Bage Capacily (vph. 96 163 1166
Starvation Cap Reductn 0 0 0
Spiltbiack Cap Reédueth 0. 0 0
Storage Cap Reductn 0 0

Reduged vic Ratio

Et’ersﬁéﬁé”ﬁ%ﬁﬁi’“tﬁé*‘
* Volume exceeds capacily, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# Ghth percentile volime exceeds capacily, queue may be longer,
Queue shown is maximum after two cycles.

2010 Base Case 27/06/2008 PM Peak Hour Synchro 7 - Repart
%user_name% ~ Page 1



Queues
17: South Kelly & SR29 ) 29/05/2068

t-ana: Group; ;&

5 007 052 108 005
Control Delay

Queue Delay
Total Delay 18 847 6941 45
Quiglie.L:éngth 50thi{Hy o] B ~1615 11

Queue Length 95f.h {#t)

Initeirial Lifik Dist (f) 1642

Tum Bay Length () 150 250 100
Base Capatity (vph) 128 120 1168
Starvation Cap Reducin 1] 0 0
Spillback Cap Redfuctn 0 0 0
Storage Cap Reductn 0 0 7
Retuced vic Ratio 0.07 ‘ 0.05

Intarsection Shmmary: e

~ Volume exceeds capaclty, queue is thearetically infini

. Queue shown is maximum after two cycles,

% 95th percentils vojume exceeds capacity, queue may be fongér,
Queue shown is maximum after two cycles.

m  Volume for §5th percentile queue is metered by Upstream signal,

2010 Base Case + Project 23/05/2008 PM Peak Hour Synchro 7 - Report
Shuser_name% Page 1



Queues
17: South Kelly & SR29 29/05/2008

/‘—»r*—*\Tr\ri*’

CEBTLIWBEEWE NBT NBR T sB
85 75 38 199 2110 130 10 3125 205

Lane Group Flow {vph) k

vigRafie’ 042 056 082 034 1.08 057 011 010 1 01 020
Control Delay 466 322 976 456 1301 7.2 15 442 308 45

Quetie:Delay: 000 00 00 - 00 00 0.0 00 0.0 0.0 0,0
Total Delay 466 322 978 456 1301 72 15 442 396 45
Queue Length 501 {#) 28 15 4% 18 ~131 186 {. 6 ~712 20
Queue Length 95th (ft) 46 #69  #125 50  #265 308 21 22 #804 51

Internal Link Dist{f) 1908 195" 805 4727

Turn Bay Length (ft) 180 ‘ ) 300 ) 150 300 _ 150

Base Capaciy (vph) 200 156 92 111, 184 3684 4208 101 3psd 1007
Starvation Cap Reductn ) 0 0] 9 | 0 0 ] 0 0 ]
Spillback Cap Reducti [{ I} 1] 0 i q o ] 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 o
Redtice

vic Ratio 0.41 054 082 034 108 05 011 010 101 040

intersection Summary
~  Volume exceeds capacity, queue is thegrefically infinite.
Queus shown is maximum after two ¢ycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

2030 AM Peak Hour 08/04/2008 BASE CASE Synchro 7 - Report
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Queues
17: South Kelly & SR29 (2/06/2008

Lane:Grolip:
Lane Group Flow (vph)

vic'Ratio 109 064 083 041 105 058 104 023
Control Delay 165.7 391 1023 482 11? 6 6.9 49,3 4.5
Quete Delay 00 o 00 00 00 00 0.0 0.0
Total Delay 1657 381 1023 492 1176 69 403 45
CGheue Lenath 50tk (ft) 62 18 43 25 R 57 ~712 22
#160  #88  #125 57 #2865 275 #304 54
Internial Lifk Dist () 1208 165 5805 4797
Tuim Bay Length {ft) 150 o N 0 150 300 190
Base Capicity {vph) 8 M6 o0 f0p 157 S i o7 Bher  osg
Starvation Cap Reductn 0 ¢ ¢ 0 0 0 0 0 ] 0
Spillback Cap Reducth 0 0 0 0 0 0 0 0 i) 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 | 0

Reduced v/c Ratio, 100 084 083 041 105 088 011 015 104 023

intersection Summary. -

~ Yplume exceeds capacily, quetie is theoretically infinite.
Queue shown is maxirmum after two cycles.

# 95th percentile volume exeeeds capacity, queile may be longer.
Queue shown is maximum after two cycles.

2030 AM Peak Hour 23/05/2008 BASE CASE + PROJECT Synchro 7 - Report
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Queues
17 South Kelly & SR29 ‘ 2710612008

20 N B

NBEE NBTNER

Eahe/Group 7
Lane Group Flow {vph) 150

56 3490 80
vic Rallo - . - 088 418 102 010 053 100 ¢ 007
Control Delay 1014 1559 1330 441 768 365 47
Queue Belay a0 0o 00 00 00 00 00
Total Delay 1014 1559 1330 441 766 . 4.7
Queli Length 50th (ft) 127 <206 =156 9 46 12
Queue Length 85th {f) #257  #380  #303 34 83 30
Intefnal Lirk Dist{ft)” 1208 195 80
Turn Bay Length (ft) 150 . _ 300 150
Base Capagify (vph) 170 213 186 175 115 3430 1080
Starvation Cap Reductn 0 0 0 0 0 0 o
Spillack Cap Reducty [ Byl i) il 0 0 1]
Storage Cap Reductn 0 0 0 0 0 0 o
Reduced v/c Ratio 088 118 102 010 049 100 007"

Intersection:Summary
~ Volume exceeds capacity, queve is theorelically infinite,
. Queue shown is maximum after two gycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles,

Year 2030 Base Case 27/06/2008 PM Peak Hour Synchro 7- Report
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Queues
17: South Kelly & SR29

29/05/2008

[gfie Grotp EBT=:0 W VBT T
Lang Group Flow {vph) 165 265 170 20 59 3480 80
vic Ratio, 078 140 1020 o4t 079 102 007
Control Defay 848 1308 1 35.0 491 1054 433 5.7
00. 00 00D 0O g0 06, 00
848 1308 1350 491 1054 433 5.7
145 231 ~186. 18 54 <40 15
#268  #15  #319 40 #4131 #1326 35
Intéffial Link Dist (f) ~ 1208 g5 5905 497
Tum Bay Length (ft) 150 - o 300 150 300 150
Basg Gapacity,(vph) A0 241 6T 177 84 M2 1087 52 3291 1051
Staryation Cap Redustn 0 0 0] 0 (] 0 0 0 0 0
Spillback Cap Reducih 0 0 0. g 0 0 0 0 0 0
Storage Cap Reductn 0 a 0 0 0 0 0 0 0 0
Rediiced v/c Ralio . 079 110 102 01 670, 407 007 048 081 000

Intersection Summary,

~  Volume sxceeds capacity,

Queue shown is maximum after two cycles.

# d5th percentile vglume exceeds capacity, quene may be fongsr:

Cluete shown is maximum after two cycles.

queue is theoretically infinite.

Year 2030 Base Case + Project 28/05/2008 PM Peak Hour

Yuser_name%

Synchro 7 - Report
Page 1



Queues
17: South Kelly & SR29 16/09/2007

Lzne Groll
l.ane G{_oqp Flow {vph)l‘

Centrol Delay 500 293 607 370 470 151 25

Qujede Delay 0. 00 00 00 00 00 0O

Total Delay 560 283 607 370 470 151 25

Queue Length 50th (1) 3 5 % .3 73 47

Queue Length 95t (ff) #5  #36  #95 13 #1386 #737 57

Internal Link Dist(fy 1208 195 5405

Tum Bay Length (ft) 150 100 250 150 100
Base, Capacity (vph) 78 105 105 124 262 2630, 1304 867
Starvaticn Cap Reductn 0 0 0 ] 0 0 0 0
Spilliack Cap Rediictn 6 0o .0 -0 0 . 0 ' 0
Storage Cap Reductn 0 0 0 0 0 0 0

d

Reduced vi¢ Ratio

Intersaction Simmary
#95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximurm after two cycles,

Existing Volumes 16/09/2007 AM Peak Hour Synchro 7 - Repart
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Queues
17: South Kelly & SR29 16/09/2007

Eane Grolp’ 'EB WET ENBT &
Lane Group Flow (vph) 84 131 147 5 42 1484 63 47 2484
vic Ratio. 091 0851027 003 OB3 061 006 045 1.02
Conlrol Delay 1843 840 2015 432 1136 92 {7 676 234
Quigue Délay Q0 00+ 00 "00 00 00 00 00 00
Total Delay _ 1843 840 2015 432 1136 92 17 676 231
Quieue Length 508 (#) 5438 ~107 3 77 69 1 & g0
Queue Length 95th (ft) #149  #144  #226 15 #82 335 15 67 #1039
Inteinal Link Dist (f) 1208 195, 5905 1642
Tum Bay Length (f) 150 100 250 250 100
Bage Capacity (vph). 82 O [ 106. 2437 1103
Starvation Cap Reductn ] 0 0
Spillback Cap Refluctn 0 0 0
Storage Cap Reductn 0 0 0 0
Rediged vcRatio i 044 102 00

Intersection Summiary
~' Volume exceeds capacily, qusue is theoretically infinite.
Queue shown is maximum after two cycles.
#  95th percentte volums exceeds capacity, queue may be longer.
Queve shown is maximum after two cycles.

Existing Velumes 21/08/2007 PM Peak Hour Synchro 7 - Report
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