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L. 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 warehousmg
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 LOS D
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 foliowmg roadway segment will be operating at
LOSF.

! For ease of reference in this report, “Napa County Airport Indusmal Park Specific Plan” area is shortened fo
*Airport Industrial Park” or “Specific Plan” area,
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In addition, the left turn lane on the northbound S.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 Dto LOS E.

The project would not be expected to produce anysignificant merge impacts by 2010 at
either the Green Island Road or Paoli 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 quening 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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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 Vallgjo and
American Canyon to the south, and the City of Napa and other Napa County commumities 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 furn 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).* 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 S.R.29 to Jameson
Canyon Road and changes names to North Kelly Road to the north of Jameson Canyon Road.

Devilin 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 Adirport 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.29/8outh 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 (5.R.12)/North Kelly Road-South Kelly Road: May 22, 2007

? Southbound S.R.29 at the Aifport Boulevard intersection has fwo left turn lanes.
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with deceleration, acceleration, stopping, and moving up in the quene. 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 anatyzed 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 8.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 Read 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 LOS D... on state highway facilities,
however, Caltrans acknowledges that this may not always be feasible and recommends that the
lead agency consult with Caltrans to 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 7 shows that currently, Jameson Canyon Road at the Napa/Solano county line is operating
at-level of service E (I.OS 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 8.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 S.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.’ 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).

3 Omni Means, Inc. (September 2007). :

6 County Board of Supervisers Resolution Number 90-152, 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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* 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. VYOLUMES

The Headwaters project is planned to be constructed and occupied by the year 2010, For this
reasom, year 2010 ambient Base 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: LOS E
*  S.R.29/Napa Junction Road: LOS E

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

Needed Improvement:

5.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.

8/6/08 Headwaters Page 11
MARK D). CRANE, PE. » CRANE TRANSPORTATION GROUP




VI. 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 earlier 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 consultant 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 Panattoni Napa Airport Corporate Center Phase 1 or
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 diamond 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/South 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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* If95th 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 queuing beyond available storage, the impact is considered
significant and would require mitigation.

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

* If Base 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.

* 1f95th percentile Base Case queuing in the turn lanes on the S.R.29 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 frips
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 mavements 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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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 S.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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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 8.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 years 2005 and 2015. The
following impacts were determined to be si gnificant. '

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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Table 1

SIGNALIZED INTERSECTION LOS CRITERIA

Level of Descrintion Average Confrol Delay
Service p {Seconds Per Vehicle)

Operations with very low delay occurring with favorable progression :

A <10.0
and/or short cycle lengths.

B Operations with low delay occurring ,w1th good progression and/or 10.1 t 20.0
short cycle lengths.
Operations with average delays resulting from fair progression and/or

C . . : 20.1 to 35.0
longer cycle lengths. Individual cycle fajlures 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 -4 1050
noticeable. -
Operations with high delay values indicating poor progression, long

E cycle lengths, and high V/C ratios. Individual cycle failures are 55.1 to 80.0
frequent occurrences. This is considered to be the limit of acceptable A 1o 8%
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, 2000).

Table 2

UNSIGNALIZED INTERSECTION LOS CRITERIA

Level of Average Control Dela
Service DESCRIPTION (Secox%ds Per Vehicle)y
A Little or no delays - <100
B Short traffic delays 10.1t0 15.0
C Average traffic delays 151 to 25.0
D Long traffic delays 25.1t035.0
E Very long traffic delays 35.1 to 50.0
Extreme traffic delays with intersection capacity exceeded
F {for an all-way stop), or wlith approach/turn movement > 50.0
capacity exceeded (for a side street stop controlled
intersection)

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

8/6/08 H eadwaters




Table 4

INTERSECTION LEVEL OF SERVICE

Diamond Interchange at
S.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

_(S_ignal)

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

{Signal)

PM PEAK HOUR
YEAR 2010 YEAR 2030
BASE CASE + BASE CASE +

LOCATION EXISTING BASE CASE PROJECT BASE CASE PROJECT
S.R.29/Jameson Canyon D-31.8 D-47.4 D-50.6

Rd.(S.R.1Z)/Airport Blvd.

Signal)

Jameson Canyon Rd. B-16.6" B-19.3 B-19.3 B-18.9 B-19.5
{S.R.12)/North Kelly

Rd./South Kelly Rd.

{Signal)

S.R.29/South Kelly Rd. D-38.3% E-69.7 BE-714 D-41.7 D-45.2
(Signal) '

S.R.29/Napa Junction Rd. C-25.5" D-47.20" D-48.4 D-50.7 D-51.0
(Signal) '

YEAR 2030

oy
(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

B/6/08 Headwaters



Table 6

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

AM PEAK HOUGR
YEAR 2010 YEAR 2030
BASE BASE CASE BASE BASE CASE
) EXISTING CASE + PROJECT CASE + PROJECT
Northbound S.R.29 Left Turn Lane
Storage 250° 2507 250 250° 250
Demand 136 200 256 265 275
Southbound S.R, Right Turn Lane
Storage 50° 50" 50° 507 50
Demand 13 24 37 51 54
PM PEAK HOUR
YEAR 2010 YEAR 2030
BASE BASE CASE || ~ BASE BASE CASE
EXISTING CASE + PROJECT CASE + PROJECTF
Northbound S.R.29 Left Turn Lane
Storage 250 250 25Q° 250 2507
Demand 32 183 217 93 131
Sonthbound S.R. Right Turn Lane
Storage 50 50 50° 50° 50°
Demand 8- 18 24 33 38

Source:

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 fect
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 warchouses, 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
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TECHNICAL APPENDIX

Capacity Worksheets




HCM Signalized intersection Capacity Analysis
1: Jameson Canyon & SR29

16/09/2007

Lane Configurations
s

‘ L { MR
1900 1900 1900 900

Rt %
1800

1900

[ R4

,. =0
1900 1900 4900 1900

Ffee Split

lncremental Delay d2
sl ,

Belays

LA

fSemice:

2357 1583
e

Existing Volumes 21/08/2007 PM Peak Hour
%user_name?%

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 16/08/2007

L e Conﬂguratlons

VolimeT{vphy _
[deal Flow (Vphpl} 1900 1900 1900 900 1900 1800 1900 1900
gy 3 e e frigasist oo e T

'Flt Protected
Sald: Fioa
Fit Permitted
SatdFiow: permy:
Peak-h hour factor PHF

0% 2%

m%"”f E s
Acfuated Green G (s)

Actuated gIC Ratio
Gleatance Time (8%
Vehicle Extension (s) 3.0 3.0

Lane Gib. Capvph) 00 i
v.'s Ratio Prot
w'c Ral[o

Progression Facior
Incirenial Deayz
Delay (s)
Tl SEE
Approach Delay (s)
e

Intersectlon Capac|ty Ufilization
Analsis Petiod (i
¢ Criical 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

A ey ¢ AN AN Y

Lane Configuraticns

00~ 19001900 1900

2693 1233 106 2820 1329

HCMAverige Control Delay
HEMValima T8 p@@jy;ﬁi
Actuated C cle Length (s}
Ellvinmiimisbeti x

Analysns Pericd (mln)

Tl

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




HCM Signalized Intersection Capacity Analysis

5: Jameson Canyon & Kelly St _ 16/09/2007
P ey AN b N

Lane onﬁguratlons N A4 'l ‘l; ' k] - 4 Fd N N

Volime (vph SouE PR 1)

[deal Flow (vphpl) 1 96&6 1900

Peak-hour {actor, PHF
Adj_Flow {vph). e > 97
RTOR Reduction (vph) ] 0 0 0 0 291 0
L'ang Grolp , :
Tum Type Prot
Eﬁmﬁﬁﬁﬂmmw U b
Permitled Phases
AGt V"’"’?”!d b

iafed Green; G:
Effective Green, g (s}
' I

. F'erni- . Prot Perm Prot

Uniform Delay, di w m
Brogréssion Facto

DelavisiEE
Leve] of Service

Actuated Cyc]é Lenath {sT )
iﬁ?’secha_ for

Existing Volumes AM Peak Hour 8ynchro 7 - Report
huser_name% Page 1



2010 Base Case
Level of Service
AM & PM Peak Hours




HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 20/05/2008

1000 1900 1900 1900

1900

1900

1900
%

Satd e oW (perm):
Peak—hour factor, PHF

RTOB Reduction (vph)
Lang'Grolp Flow (vph)
Heav Vehlcles

5 i
12% 0% 0%

i8 ggiT
12% 3% 1% 0% 3% 14%

IHGECENERS s
Aﬂgluated Green G )
EfeGe GIoBh 5
Actuated g/C Ratio
Clearance Tmel§) 2 A
Vehicle Extension {s)
LAneGrp Gap
vis Ratio Pret
Vs Rallo Pef

vlc Ratio

Dela s

e\fe GB -gggs:
Approach Delay( )
ﬁpxw achi oS

HCM Volume to Capacﬂy ratio

S S e N I
Intersectlon  Capacity Utilization
BralysisPetiod (i

¢ Crifical Lane Group

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



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

i 2R 20 N B S

1900 15(3}9% 1900 1900 1900 0 1900 1900 1900 1900 1900

o122 1220

Umform Delay, d1
ﬁgﬁm‘ewtﬂzs i

oo

g a it L L
Acluated Cyc!e ]_erlgth (s)
ntersection Capaeity Utiizaiio
Analysas Penod (min)

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




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

e ANt N Y

Flt Pemttedw
Satd:How (pe

Perm

Prot Perm Prot

Perm

Prog

Permli(—é'd 4Phas'es
Actuafé’a’@reén

Clearance T|me (

Vehicle Exténsior

Lane Grp Cap (vph)
Ve RatioiBrott
v/s Ratid Perm
VERaflo FET T
Uniform Delay, d1
ELgressT’é’igactﬁ

Sttty \-snx

AT A

HCM Average Control Delay
HOMVBlimeito Gapasty;

Analysis Period (mm)
HicalLane Broup

e T

2010 Base Case AM Peak Hour Synchiro 7 - Report
Yeuser_name?, Page 1




HCM Signalized Intersection Capaéity Analysié _
1. Jameson Canyon & SR29 23/05/2008

1900 1800 1900

Perm Prot

R T

Sum of lost time (s)

An Iys:s Penod imfn} : 15
g

gt

Cnilca

2010 Base Case 23/05/2008 PM Peak Hour

Synchro 7 - Repon
%suser_name%%

Page 1



HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29

29/05/2008

1900 1900 1900

ok

Fit Permrﬂed .
Saldirio

200

204
1900

36%  63%  12% 12% 0%

0%

12%

Progressmn Factor

IntrementallDelayi a7 5

Delay (s

Eeleibf Senvice i

Approach Delay (s)
i@g el

LA

1065 470

3y e o
Intersectlog Capacuty Ut|E|zatlon )
Rnalysis Perioamng

¢ Critical Lane Group

100

gt
0.41

~"‘3§:6=B*§f?§ A7

1.00

2010 Base Case + Project 23/05/2008 AM Peak Hour
%user_name%

Synchro 7 - Report
Page 1




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

S ot ‘
1900 1500 1900 1900

Perm Prot

Permmed Phases

s

Actiia

Sk BT

Unlform Delay, d1
P

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

1900 1900 1900 1900 1900 1900

Free  Split

pproach De ta

e “mm«.vwa_ﬁm-ﬁh

Approach LOS D c ‘ E

HCM Average Conlrol Delay
HCN Yelime s Gan:
Actuated Cycle !.ength (s)

Iwzgrsecti a" zalio)

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

1900 1900 1900 1900 - 1900 1900 1800 1900
3 )

1050 105.0

gofg"? Tty

flos
ECU Level of Service

G Crmca! Lane Group

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

Synchro 7 - Report
%user_name%
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HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29

2310512008

- Y ¥ s

Lane Conf igurations
i)

Y pRa i
fdeal Flow phpl)

Foedn

1900

1900 1900 1900 1900 1900 1900 1900

1900 1900 1900 1900

58 1050 1050 80 1072 1072
[t 0; ]

Approach _Delay (s)

R T

¢ Crmcél Lane Group

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

; 5704776 54
1900 1900 1900 1900 1900 1900 1800

095
A0

190 2032 909 -

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



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

2 N o= AN N

1900 4900 1900 1900 1900 1900

U.QL 091

pfn%ov Prot

Incremen%at Delay d2
d;%@f‘ﬁ@é@#@ 3

»mw-

Level of Serwce
?XW“"&" 7

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

27105/2008

Lane Conﬁguratlons

1900

1800
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Effective Green g(s) .

Ty et

Actlialed
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ApproachiDelayi(sy

Approach LOS
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%user_name%
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HCM Signalized Intersection Capacity Analysis
23: Napa Junction & SR29 02/06/2008

1900 1900 1900 1900 1900

pm+ov  Prot

CLev_aranvc_g( T me (s)
Vehicie Extengior

2152 1163 133 2362 912

Umforrn Deiay,_df
Progressmm
Incremental Delay, d2

Delayisiay

»zu.m

Level of Service
ApproachiDelayisr:

Bfieohyt

Approach LOS

HCM Average Congl ngay

HENVEVolUihe T Eapaci

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

1900 1900 1900 1900 4900

: hit a2 = 4 i o i

le Length 2 Sum of lost ime
anacity Uhliz 07 - Semvic
od |

Year 2030 Base Case 28/05/2008 PM Peak Hour. Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
2: Airport & SB 29 Ramps 28/05/2008

1900 1800 1900 1900 1300 1800 1900 1800 1900

gttt s n(-n—s\,—; ot

SatdTEiwnr
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HCM Signalized Intersection Capacity Analysis
23: Napa Junction & SR29 28/05/2008

N R Y,

s s etk
1900 1900 1900 4900 1900 4900 1500
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Year 2030 Base Case 28/05/2008 PM Peak Hour Synchro 7 - Report
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2030 Base Case + Project

Level of Service
AM & PM Peak Hours




HCM Signalized Intersection Capacity Analysis
3: Jameson Canyon & NB SR29 Ramp 02/06/2008

[ R S
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:‘Zﬂmm i ph) B L i
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HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 02/06/2008
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HCM Signalized Intersection Capacity Analysis
2: Airport & SB 29 Ramps 27/06/2008
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HCM Signalized intersection Capacity Analysis
5: Jameson Canyon & Kelly St 271062008
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HCM Signalized Intersection Capacity Analysis
3: Jameson Canyon & NB SR29 Ramp

R AR

29/05/2008
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Year 2030 Base Case + Project 28/05/2008 PM Peak Hour Synchro 7 - Report
Y%User_named Page 1



HCM Signalized Intersection Capacity Analysis
17: South Kelly & SR29 29/05/2008
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Merge
Level of Service
AM & PM Peak Hours




Heavy vehicle adjustment, £HV 0.980 0.980
Driver population factor, fFP 1.00 1.00
Flow rate, vp 2856 57 peph

Estimation of V12 Merge Areas

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

P = 1.000 Using Equation ¢
FM

v =v (P ) = 2856 pe/h

12 P FM

Capacity Checks

Actual Maximum LOS F?
v 2913 4700 No
FO
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 pe/mi/ln
R R 12 A .
Level of service for ramp-freeway junction areas of influence ¢

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, S = N/A mph
0

Space mean speed for all vehicles, 5 57.0 mph




Heavy vehicle adjustment, fHV 0.980 0.980

Driver peopulation factoxr, £P 1.00 1.00
Flow rate, vp 1294 68 pcph
_Estimation of V12 Merge Areas
L = {Egquation 25-2 or 25-3)
EQ
P = l.000 Using Equation 0
FM
v =v (P )} = 1294 pc/h
12 F M
Capacity Checks
. Actual Maximum LOS F?
v 1362 4700 No
FO
v 1362 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 12.0 pc/mi/lin

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

Speed Estimation

Intermediate speed variable, M = 0.291
S
Space mean speed in ramp influence area, S = 58.3 mph
R
Space mean speed in outer lanes, 5 = N/A mph
' 0

Space mean speed for all vehicles, 5 = 58.3 mph




Heavy vehicle adjustment, fHV 0.980 0.980
Driver population factor, fP 1.00 1.00
Flow rate, vp 1385 249 pecph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Eguation 0
FM
v =v (P )} = 1385 pe/h

12 F FM

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 pc/mi/1ln

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

Speed Estimation

Intermediate speed variable, M = 0.295

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, SO = 58.2 mph




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 o= 1.000 Using Equation 0

FM ’

v =w (P Yy = 2738 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?
v 2999 4700 No
FO
v 2999 4600 No
R1Z
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 b
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, M = 0.354

Space mean speed in ramp influence area, SS = 56.9 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 56.9 mph




Heavy vehicle adjustment, fHV 0.980 0.980

Driver population factor, fP 1.00 1.00
Flow rate, vp 3165 g1 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P o= 1.000 Using Equation 0
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 L = 26.8 pe/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.377
S

Space mean speed in ramp influence area, S = 56.3 mph
R

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

Space mean speed for all vehicles, S = 56.3 mph




Heavy vehicle adjustment, fHV 0.980 0.980
Driver population factor, 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 Equation 0
FM
v =v (P )y = 3193 pe/h

Capacity Checks

Actual Maximum . LOS F?
v 3284 4700 No
FO
v 3284 4600 No
R12
Level of Service Determination (if not Fr)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 27.0 pe/mi/1n

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

Speed Estimation

Intermediate speed variable, M = 0.380

Space meén speed in ramp influence area, SS = 56.3 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all wvehicles, S0 = 56.3 mph




Heavy vehicle adjustment, fHV 0.980 0.980

Priver population factor, fP 1.00 1.00
Flow rate, vp 1684 317 peph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
r o= 1.000 Using Equation 0
M
v =v (P )y = 1684 pe/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 2001 £700 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, SS = 58.0 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 58.0 mph




Heavy vehicle adjustment, fHV 0.980 0.%80
Driver 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 0
FM
v =v (P ) = 1696 pe/h

Capacity Checks

Actual Maximum LOS F?
v 2013 4700 No
FO
v 2013 4600 Ro
R12
Level of Service Determination (if not.F)
Density, D = 5.475 4+ 0.00734 v + 0.0078 v - 0.00627 L = 17.0 pe/mi/ln

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

Speed Estimation

Intermediate speed variabie, M = 0.305
s

Space mean speed in ramp influence area, 5 = 58.0 rph
R

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

Space mean speed for all vehicles, 5 = 58.0 mph




Heavy vehicle adjustment, f£HV 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 ©
M
v =v (P ) = 1535 pc/h
12 F M
Capacity Checks
Actual Maximum 1L0S F?
v 1637 4700 No
FO i
v . 1637 4600 No
R1l2
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 14.1 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.296
o ;

Space mean speed in ramp influence area, 5 = 58B.2 mph
R

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

Space mean speed for all vehicles, S = 58.2 mph




Heavy vehicle adjustment, fHV 0.980 0.580
Driver population factor, £P .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 =v (P ) = 1551 pc/h

12 F M

Capacity Checks

Actual Maximum LOS F?
v 1653 4700 No
rO
v 1653 4600 No
R1Z
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 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




f

Heavy vehicle adjustment, fHV 0.980 0.980

Priver population factor, £fP 1.00 1.00
Flow rate, vp 3052 329 pcph
Estimation of Vi2 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Egquation 0
FM
v =v (P ) = 3052 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 3381 4700 No
FO .
v 3381 4600 No
R12
Level of Service betermination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 27.6 pc/mi/ln

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

Speed Estimation

.Intermediate speed variable, M = 0.390

Space mean speed in ramp influence area, SS = 56.0 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 56.0 mph




Heavy vehicle adjustment, fHV 0.980 0.980
Driver population factor, fP 1.00 1.00
Flow rate, vp . 3081 329 peph

Estimation of V12 Merge Areas

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

P = 1.000 Using Eguation 0

M

v =v (P ) = 3081 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?
v 34190 4700 No
O
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 C

Speed Estimation

Intermediate speed variable, M = 0.394
s

Space mean speed in ramp influence area, 5§ = 55.9 mph
R

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

Space mean speed for all vehicles, 5 = 55.9 mph




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 0%/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 Class 1 -
Sheoulder width 4.0 ft Peak-hour factor,  PHF

Lane width 12.0 ft % Trucks and buses

Segment length 2.0 mi % Recreational vehicles

Terrain type Level % No-passing zones

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

Two-way hourly volume, V 2330 veh/h

Directional split 56 [/ 44 3

Average Travel Speed

Grade adjustment factor, f& 1.00

PCE for trucks, ET 2.0%

PCE for RVs, ER 1.5%*

Heavy-vehicle adjustment factor, 0.948

Two-way f£low rate, (note-1) wvp 2672 pc/h

Highest directional split proportion (note-2) 1496 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, f£LS 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, fap 1.0 mi/h

Average travel speed, ATS 31.5 mi/h



David Reed

HCS+: Twe-Lane Highways Release 5.2

Fheone: Fax:
E-Mail:

Two-Way Two-Lane Highway Segment Analysis
Analyst DRR
Agency/Co. CTG
Date Performed 08/11/2007
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 £t 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 Access points/mi
Up/down %
Two-way hourly volume, V 2820 veh/h
Directional split 58 / 42 %
Average Travel Speed

Grade adjustment factor, f£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 pc/h
Free-Flow Speed from Field Measurement:
Field measured speed, SFM - mi/h
Observed volume, Vf - veh/h
Estimated Free-Flow Speed: i
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



HCS+: Two-Lane Highways Release 5.2

Highway class (Class 1
Shoulder width 4.0
Lane width 12.0
Segment length 2.0
Terrain type Level
Grade: Length

Up/down

Two-way hourly volume, V
Directional split 60

ft
it
mi

mi
%

2731
/

Average Travel Speed

40

David Reed
Phone: Fax:
E-Mail:
Two-Way Two-Lane Highway Segment Analysis
Analyst DRR
Agency/Co. CTG
Date Performed 05/11/07
Analysis Time Period AM Peak Hour
Highway SR 12
From/To Napa County Line
" Jurisdiction Napa
Analysis Year ¥r 2010 Base Case
Description HReadwater

Input Data

Peak-hour factor, PHF

% Trucks and buses

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

veh/h
%

Grade adjustment factor, f£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 3098 pc/h
Highest directional split proporticn (note-2) 1859 pc/h
Free-Flow Speed from Field Measurement:

Field measured speed, SFM - mi/h
Observed volume, VI - 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 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 07/04/08
Analysis Time Period PM Peak Hour
Highway SR 12

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

Description Headwater

Input Data

Highway clags Class 1

Shoulder width 4.0 ft Peak-hour factor, PHF

Lane width 1z.0 ft % Trucks and buses

Segment length 2.0 mi % Recreational vehicles

Terrain type Level % No-passing zones

Grade: Length mi Accegs points/mi
Up/down %

Two-way hourly volume, V 3218 veh/h

Directional split 60 / 40 %

|
Average Travel Speed

Grade adjustment factor, fa 1.00

PCE for trucks, ET 2.0%*

PCE for RVs, ER . 1.5%*
Heavy-vehicle adjustment factor, 6.248
Two-way flow rate, (note-1) vp 3650 pc/h
Highest directional split proportion (note-2) 2214  pec/h

Free-Flow Speed from Field Measurement:

Field measured speed, SFM - mi/h
Observed volume, V£ - 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 §3.2 mi/h
Adjustment for no-passing zones, fnp mi/h

Average travel speed, ATS mi/h



HCS+: Multilane Highways Release 5.2

RESULTS

Phone: Fax:
| E-mail:
OPERATIONAL ANALYSIS
Analyst: DRR
Agency/Co: CTG
Date: o7/04/08
Analysis Periocd: AM Peak Hour
Highway: SR12
From/To: Napa/Sclanio County line
Jurisdiction: Napa
Analysis Year: 2030 Base Case
Project ID: Headwater
FREE-FLOW SPEED
Direction 1 2
Lane width 12.0 ft iz.0 fe
Lateral clearance:
Right edge 6.0 ft 6.0 ft
Left edge 6.0 ft 5.0 ft
Total lateral clearance 12.0 ft 12.0 ft
Ac¢cess points per mile 3 3
Median type Undivided Undivided
Free-flow speed: Base. Base
FFS or BFFS 60.0 mph 0.0 mph
Lane width adjustwment, FLW 0.0 meh G.0 mph
Lateral clearance adjustment, FLC 0.0 mph 0.0 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 7.7 mph
VOLUME
Direction 1 2
Volume, V 3171 vph 13290 vph
Peak-hour factor, PHF 0.95 0.95
|Peak 15-minute volume, v15 834 347
Trucks and buses 5 % 5 %
Recreational wvehicles 1 % 1 %
Terrain type Level Level
' Grade 0.00 % 0.00 %
Segment length 0.00 mi 0.00 mi
Number of lanes 2 2
Driver population adjustment, fP 1.00 1.00
Trucks and buses PCE, ET 1.5 1.5
Recreational vehicles PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 0.974 0.974
Flow rate, vp 1714 pcphpl 713 pcphpl




HCS+: Multilane Highways Release 5.2

Phone: Fax:
E-mail:
OPERATIONAL ANALYSIS
Analyst: DRR
Agency/Co: CTG
Date: 07/04/2008
Analysis Period: PM Peak Hour
Highway: SR12
From/To: : Napa/Sclanio County line
Jurisdicticn: Napa
Analysis Year: 2030 Base Case
Project ID: Headwatexr

FREE-FLOW SPEED

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
Peak-hour factor, PHF

.Peak 15-minute volume, v15

Trucks and buses -
Recreational wvehicles
Terrain type

Grade

Segment length
Number ©of lanes
Priver population adjustment, f£P
Trucks and buses PCE, ET
Recreational wvehicles PCE, ER
Heavy vehicle adjustment, fHV
Flow rate, wvp

1 2

12.0 ft 12.0 ft
6.0 £t 6.0 it
6.0 £t 6.0 ft
12.0 £t 12.0 ft
3 3

Undivided Undivided
Base Base

60.0 mph 60,0 mph
a.0 mph 0.0 mph
0.0 mph 0.0 mph
l.6 mph 1.6 mph
0.8 mph 0.8 mph
57.7 mph 5.7 mph
VOLUME

1 2

1665 vph 3298 vph
0.85 0.95

438 gg8

5 % 5 %

1 % 1 %
Level Level

0.00 % 0.0¢C %
0.00 mi 0.00 mi
2 2

1.00 1.00

1.5 1.5

1.2 1.2

0.974 0.974

859 pcphpl 1782 pcphpl

RESULTS




Queues
AM & PM Peak Hours




Queues _
17: South Kelly & SR29 20/05/2008

Total Delay

Quete Length 50h (1) 45
Queue Length 85th (ft) #1 A

Intgrnial Link Dist (ft) . 1208
Turn Bay Length (fty . 150 -

Base: Capacity;{vph) B R
Starvation Cap Reducin ¢
Spilback Cap Reducin -~~~ ... ".0:
Storage Cap Reductn A A
Reduced-w/c Ratio.. 515005

: 8 exceeds &apacity, queue istheorg
Queue shown is maximum after two cycles.
#- O5th'parcentile volums excéeds capacity, .
Queue shown is maximum after two cycles.

2010 Base Case + Project 23/05/2008 AM Peak Hour Synchro 7 - Report
Yhuser_.nameY, Page 1



Queues
17. South Kelly & SR29 20/0512008

BT B AT NEE T e
24 163 16 79 1805 74 53 2800 58

2181 2057 874 3090 .
e VU L 00 g
Total Delay 1965 218.1 215 3000
QuelteLength 80N ()~ - =166 _~218 . ~199"" - 48 - <105 . 5
Queue Length 95th (#) #3112 #3902 4 m#21?
Intetial Link Dist¥fy - . 1208 7 195 _
Turn Bay Length (fty 150 100 250

Base Capamty {veh)’ 6230 13

ceads capaciy, queue may bélonger,: il
] after two cycles.
i “Volume. for 85th perceniile qlieue s meterad by:pstream signal.

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



Queues :
17: South Kelly & SR29 02/06/2008

[5te Grotp:
yane Group Flow {“fP,h)

Interrial Link Dist (/)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reducin
Spillback Cap Redutin
Storage Cap Reductn
Reduéed Vig Rafigh =0 ol

Queue shown is maximum after two cycles

. 2030 AM Peak Hour 23/05/2008 BASE CASE + PROJECT Synchra 7 - Report
%user_names Page 1



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

e
Lang Group Flow (vph)
vicRatio: . 4

C_or!trul D I
Quieue Dela:
Total Delay

) i Quet oretrca!ly mﬁmte
Queue shovm is maxrmum aﬂer two cyc]es

Queue shown is maximum aﬂer two cycles

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



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

Quelie Délay -
Total Delay 184,
Queue Length 58Ih ()~ "~ 54
Queue Length 95th (#)
Internal Lirk Dist (fff -
Tum Bay Length {f)

Base Capaciy, (vph)
Starvation Cap Reductn
Spillback:Cap Reducin
Storage Cap Reductn
Reduced vic Ratio. - ©

- Volume exceeds capaciy, g .
Queue shown is maximum after two cycies

# - 85th percentile volime' exceeds capacity ique

Queue shown is maximum after two cycles,

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



