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EXECUTIVE SUMMARY

The following transportation impact study (TIS) has been prepared to determine potential Vehicle Miles
Traveled (VMT) impacts and/or Level of Service (LOS) deficiencies associated with the Manabe Ow Road
East Parcel Building (“Project”), a 175,760 square-foot warehousing building. The proposed project would
be located in the Manabe-Ow Business Park Specific Plan Area located in Watsonville, California. The
Project site is located on the easternmost lot on the west side of Ohlone Parkway and to the south of
Manabe Ow Road. The Project proposes three unsignalized driveways on Manabe Ow Road and one right-
turn exit-only driveway on Ohlone Parkway. The site may be used by two tenants, in which case a
southbound right-turn pocket will be constructed at the Ohlone Parkway driveway to allow inbound trips.
This scenario will result in a change in trip assignment which should not impact any off-site intersections,
only the driveway trip assignment. Therefore, the off-site intersection level of service shall remain the same
as the single tenant scenario discussed in this report.

This TIS addresses both the Project’s VMT and LOS effects in order to assist the City of Watsonville (“City”)
with planning and the identification of conditions of approval and to mitigate the Project’s VMT impacts or
improve identified LOS deficiencies, if necessary.

TRIP GENERATION

The Project’s proposed trip generation was based on the equations for ITE Land Use 150 (Warehousing),
from the Institute of Transportation Engineer’s (ITE) publication, Trip Generation Manual, 11th Edition. A
Passenger Car Equivalent (PCE) of 3.0 was used for trips associated with trucks.

The Project is expected to generate 526 daily PCE trips, 53 AM peak hour PCE trips (38 inbound and 15
outbound), and 58 PM peak hour PCE trips (17 inbound and 41 outbound).

PROJECT IMPACTS AND DEFICIENCIES

The following summarizes the transportation impacts and project deficiencies related to the proposed
project and the study area. Transportation impacts are based on vehicle miles traveled and not intersection
level of service. Intersection level of service deficiencies under project conditions were also identified and
summarized.

VEHICLE MILES TRAVELED (VMT)

Per the City of Watsonville Draft VMT analysis guidelines, the threshold for employment-based VMT uses
is set at 15 percent below the regional average. Note that for the purposes of this analysis, the region is
defined as Santa Cruz County. Therefore, if the Project VMT were to exceed the 15 percent below the
regional average VMT, this would be considered a significant transportation impact.

Impact Analysis and Results

The Project produced 906 daily VMT. When combined with the number of jobs expected to be produced by
the Project (60 jobs), the Project is estimated to produce 15.1 daily VMT per employee. Based on the
threshold shown, the Project is expected to be in excess of the regional threshold. The Project does exceed
the threshold of significance for VMT/employee and as a result the project is determined to have a
significant transportation impact.
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Potential Reductions to Project VMT

The Project has prepared a transportation demand management (TDM) program to reduce the Project’s
VMT. In addition, the Project would pay into the City’s VMT Bank Program to further reduce the Project’s
VMT.

TDM Program

This program recommends TDM measures that would individually reduce the Project’s VMT and trips, with
the goal of obtaining a 21.9 percent VMT reduction. It should be noted, however, that a maximum 15 percent
VMT reduction can be achieved by the TDM program per the County’s VMT guidelines. Therefore, this
TDM program aims to achieve the maximum 15 percent VMT reduction, with the remaining 6.9 percent
VMT reduction coming from the VMT Bank Program, as discussed after this section.

For the TDM program, the following TDM measures are being proposed:

1. Travel Behavior Change Program
2. Preferential Carpool Parking Spaces
3. Telecommuting
4. Alternative Work Schedule
5. Bike Share
6. Bicycle Parking in excess of Code and Showers/Changing Rooms
7. Pedestrian Network Improvements

Based on the proposed TDM measures, the Project would be able to achieve the maximum 15 percent
VMT reduction allowed per the County’s VMT guidelines.

VMT Bank Program

The Watsonville VMT Mitigation Banking Fee Program is a programmatic approach to respond to the need
for feasible VMT mitigation programs. Programmatic approaches that rely on collectively funding larger
infrastructure projects allow a development project to obtain an amount of mitigation commensurate with
their impact, include only a single payment without the complexity of ongoing management, and do not
require on-going mitigation monitoring. Programmatic approaches can also provide a public benefit in terms
of funding transportation improvements that would not otherwise be constructed, resulting in improvements
to congestion, GHG emissions, increased transportation choices, and additional opportunities for active
transportation.

The VMT Mitigation Banking Fee Program calculates the cost per VMT reduction as $1,524.21. Therefore,
to achieve the 6.9 percent VMT reduction needed after implementation of the TDM program, the Project
would be responsible to pay $91,452.60. This is calculated as 6.9 percent being equivalent to a 1.0 VMT
per employee reduction. Since there are 60 employees and each employee needs to reduce by 1.0 VMT
at a cost of $1,524.21 per VMT the calculation is as follows:

VMT Banking Fee = 60 employees x 1.0 VMT per employee x $1,524.21 per VMT

Therefore, the combination of the TDM program and payment of the VMT Banking Fee Program
would minimize the Project’s VMT impact.
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PROJECT DEFICIENCIES

Although intersection level of service and queuing are not considered for CEQA impact, each of these
transportation measures were evaluated for transportation operational deficiencies. The development of
the proposed project and resulting trip generation would result in the following LOS operations and queuing
deficiencies shown in Table E-1, along with recommended improvements and a comparison of the Draft
and Final EIR deficiencies.

Project Deficiencies and Improvements

Based on the results of the traffic analysis, the following intersection project LOS deficiencies are noted:

· Intersection #10 – NB Highway 1 ramps/W Riverside Drive (Cumulative Plus Project AM and PM
peak hours)

No project queuing deficiencies were identified.

As shown in Table E-1, the Project results in one (1) project deficiency.

Per the City, the project is required to pay its fair share for the deficiencies identified in the Manabe-
Ow Business Park Specific Plan EIR instead of paying its traffic impact fee (TIF) contribution.  The
Project’s fair share contributions for these intersection improvements are shown Table E-2.
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Table E-1: Project Deficiencies
Int # Intersection Name Project Deficiency Scenarios Improvement Fair Share

Percentage

10 NB Hwy1 ramps/W
Riverside Drive

Cumulative Plus Project AM
Cumulative Plus Project PM Signalize 3.9%

Table E-2: Fair Share Percentage
# Intersection Mitigation Number Fair Share Percentage
1 Highway 1 Northbound Off Ramp/Harkins Slough Road MM 3.12-11 7.0%
2 Green Valley Road/Main Street MM 3.12-10 1.2%
3 Ohlone Parkway/Main Street MM 3.12-7 2.7%
4 Main Street/West Riverside Drive MM 3.12-4 2.0%
5 Ohlone Parkway/Loma Vista Way Install a Roundabout TBD A

6 Ohlone Parkway/Lighthouse Drive Install a Roundabout 0%B

8 West Beach/Walker Street MM 3.12-3 4.6%
9 Highway 1 Southbound Ramps/Highway 129 – Riverside Drive MM 3.12-6b 11.7%
10 Highway 1 Northbound Ramps/Highway 129 – Riverside Drive MM 3.12-6a 3.9%

A This project will construct the roundabout with funding from the adjacent project at 200 Manabe Ow Road.
B The Future East Business Park development will construct the roundabout with funding from the adjacent project at 200 Manabe Ow Road.
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1. INTRODUCTION

The following transportation impact study (TIS) has been prepared to determine potential Vehicle Miles
Traveled (VMT) impacts and/or Level of Service (LOS) deficiencies associated with the Manabe Ow Road
East Parcel Building (“Project”), a 175,760 square-foot warehousing building. The proposed project would
be located in the Manabe-Ow Business Park Specific Plan Area located in Watsonville, California. The
Project site is located on the easternmost lot on the west side of Ohlone Parkway and to the south of
Manabe Ow Road.

Figure 1 illustrates the location of the project site in relation to the adjacent roadway network. The Project
proposes three (3) unsignalized driveways on Manabe Ow Road and one (1) right-turn exit-only driveway
on Ohlone Parkway. The Project site plan is presented in Figure 2.

This TIS was prepared to address the Project’s VMT and LOS effects in order to assist the City of
Watsonville (“City”) with planning and the identification of conditions of approval and to mitigate the Project’s
VMT impacts or improve identified LOS deficiencies, if necessary.

STUDY METHODOLOGY

With the passage of Senate Bill (SB) 743, VMT is the indicator for determining if a new development will
result in a “significant transportation impact” under the California Environmental Quality Act (CEQA). This
report summarizes the VMT analysis and resultant findings for the proposed development.

VEHICLE MILES TRAVELED (VMT)

Based on the land use information provided, for the purposes of SB 743 analysis and the determination of
transportation related significant impacts, the Industrial land use was analyzed.

While the City of Watsonville has a VMT tool that can generally be used to determine the impact of a project,
this requires a similar land use to be already constructed in the same Traffic Analysis Zone (TAZ) of the
Project. However, because no industrial uses were coded within the Project’s TAZ, the Santa Cruz County
Travel Demand Model (SCC TDM) was used for this analysis. For employment-based uses, the SCC TDM
is used as the principal tool to determine VMT while the City of Watsonville’s draft VMT guidelines were
used as the basis for the analysis methodology. The SCC TDM’s base year was used for this analysis and
is representative of 2019 conditions.

Per the City of Watsonville Draft VMT analysis guidelines, the threshold for employment-based VMT uses
is set at 15 percent below the regional average. Note that for the purposes of this analysis, the region is
defined as Santa Cruz County. Therefore, if the project VMT were to exceed the 15 percent below the
regional average VMT, this would be considered a significant transportation impact.
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SUPPLEMENTAL TRAFFIC OPERATIONS ANALYSIS

A supplemental traffic operations analysis was conducted to evaluate the Project’s effect on intersection
LOS operations within the Project’s vicinity.

Study Area

The Project would generate new vehicular trips that would increase traffic volumes on the nearby street
network. To assess changes in traffic conditions associated with the proposed project, the intersections in
Table 1 were evaluated. Figure 1 illustrates the location of each intersection relative to the project site. The
four (4) project driveways are also included as study intersections.

Table 1: Study Intersections

# Control Intersection
1 SSSC Harkins Slough Road/NB Highway 1 off-ramp
2 Signal Main Street/S Green Valley Road
3 Signal Main Street/Ohlone Parkway
4 Signal Main Street/E Riverside Drive
5 SSSC Ohlone Parkway/Loma Vista Drive
6 SSSC Ohlone Parkway/Lighthouse Drive
7 Signal Ohlone Parkway/W Beach Street
8 AWSC Walker Street/W Beach Street
9 SSSC SB Highway 1 ramps/W Riverside Drive
10 SSSC NB Highway 1 ramps/W Riverside Drive
11 SSSC Manabe Ow Road/Driveway 1
12 SSSC Manabe Ow Road/Driveway 2
13 SSSC Manabe Ow Road/Driveway 3
14 SSSC Ohlone Parkway/Driveway 4

Note: SSSC = Side Street Stop Control; AWSC = All Way Stop Control

Analysis Scenarios

Five (5) scenarios were analyzed as part of the supplemental traffic operations analysis, listed below:

§ Existing conditions – Based on current traffic counts (i.e., 2021) adjusted to account for the impact
of COVID-19 and existing roadway geometry and traffic control.

§ Background conditions – Based on current traffic counts and the addition of traffic from pending
and approved projects, and specifically including the adjacent 200 Manabe Ow Road project This
scenario represents the opening day conditions for the project. The roadway geometry and traffic
control were updated to include any roadway improvements to be completed by the opening year.

§ Background plus Project traffic conditions – Based on Background conditions plus traffic generated
by the Project.

§ Cumulative conditions without the Project – Based on future year traffic forecasts from the Santa
Cruz County (County) travel demand model and the addition of the adjacent 200 Manabe Ow Road
project. Future roadway geometry and traffic control were based on City roadway improvements
that have been fully programmed and funded.
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§ Cumulative conditions plus Project – Based on Cumulative without project volumes and traffic
generated by the Project. Includes roadway improvements anticipated to be in place during the
Cumulative year.

Intersection Level of Service

The LOS of an intersection is a qualitative measure used to describe operational conditions. LOS ranges
from A (best), which represents minimal delay, to F (worst), which represents heavy delay and a facility that
is operating at or near its functional capacity. Levels of service for this study were determined using methods
defined in the Highway Capacity Manual, 6th Edition (HCM 6) within the Synchro 11 traffic analysis software.

The HCM includes procedures for analyzing side-street stop-controlled (SSSC), all-way stop-controlled
(AWSC), and signalized intersections. The SSSC procedure defines LOS as the highest delay of each
minor street movement or major street left turns. Conversely, the AWSC and signalized intersection
procedures define LOS as a function of average control delay for the entire intersection. Table 2 relates
the operational characteristics associated with each LOS category for signalized and unsignalized
intersections.

Table 2: Intersection Level of Service Definitions

Level of
Service Description

Signalized
(Avg. control

delay per vehicle
sec/veh.)

Unsignalized
(Avg. control

delay per vehicle
sec/veh.)

A Free flow with no delays. Users are virtually
unaffected by others in the traffic stream [ 10 [ 10

B Stable traffic. Traffic flows smoothly with few
delays. $ 10 – 20 $ 10 – 15

C
Stable flow but the operation of individual
users becomes affected by other vehicles.
Modest delays.

$ 20 – 35 $ 15 – 25

D

Approaching unstable flow. Operation of
individual users becomes significantly affected
by other vehicles. Delays may be more than
one cycle during peak hours.

$ 35 – 55 $ 25 – 35

E
Unstable flow with operating conditions at or
near the capacity level. Long delays and
vehicle queuing.

$ 55 – 80 $ 35 – 50

F
Forced or breakdown flow that causes reduced
capacity. Stop and go traffic conditions.
Excessive long delays and vehicle queuing.

$ 80 $ 50

Sources: Transportation Research Board, Highway Capacity Manual 6th Edition, National Research Council, 2016.
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The City of Watsonville does not have guidelines specifying intersection project impact criteria; therefore,
impacts were considered project deficiencies if:

· The addition of project traffic causes an intersection to:
o Operate at an overall LOS E or F for signalized and AWSC intersections or operate at LOS

E or F for the worst-case movement at SSSC intersection, or
o Add five seconds of average delay to an intersection already operating at LOS E or F under

the comparable No Project scenario

The following assumptions were included in the analysis:

· Peak-hour factor (PHF) based on the existing traffic data was used for the Existing (2021),
Background, and Cumulative (2040) scenarios.

· Traffic signal timing assumptions for Existing (2021) conditions were based on existing signal
phasing and traffic volumes.

· Percent of heavy vehicles (PHV) were based on a default value of two percent.

Vehicle Queuing

Queues that exceed the turn pocket length can create potentially hazardous conditions by blocking or
disrupting through traffic in adjacent travel lanes. The effect of vehicle queuing was analyzed by reporting
the 95th percentile queues for turning movements where the Project would add substantial number of trips.
The 95th percentile queue length represents a condition where 95 percent of the time during the peak hour,
traffic queues will be less than or equal to the queue length determine by the analysis. This is referred to
as the “95th percentile queue”. The 95th percentile queue is not typical of what an average driver would
experience as the 95th percentile queue will rarely be exceeded. For signalized intersections, the 95th

percentile queue length was determined based on queue length calculation within the Synchro 11 traffic
analysis software. For unsignalized intersections, the 95th percentile queue length was determined using
HCM 6 methodology. A queuing deficiency is identified when the queue cannot be contained within the
available storage or the Project increases the queue by more than one vehicle length (i.e., 25 feet or more)
for queue lengths already exceeding the available storage under no project conditions.
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2. EXISTING (2021) CONDITIONS

This chapter describes the existing conditions of the roadway network, traffic volumes, transit service,
pedestrian facilities, and bicycle facilities within the vicinity of the project site.

ROADWAY NETWORK

In the City of Watsonville 2005 General Plan, roadways within the study area are designated as freeway,
major arterial, minor arterial, collector, industrial street, parkway, or local road. This section provides a
description of the specific roadways included in this study.

FREEWAYS

Highway 1 is a north-south freeway spanning from Orange County to Mendocino County. Within the study
area, Highway 1 is a four-lane freeway divided with a median. The posted speed limit is 65 mph.

ARTERIALS

Harkins Slough Road is a four-lane roadway from Green Valley Road to Bayview Drive and a two-lane
from Bayview Drive to the Watsonville Slough. It becomes Walker Street from the Watsonville Slough to
Front Street. The roadway provides access to the commercial and residential areas near Highway 1. The
posted speed limit is 30 mph.

S Green Valley Road is a four-lane north-south major arterial between Harkins Slough Road and City
Limits. The roadway serves commercial land uses and is divided by a median between Harkins Slough
Road and Main Street. The posted speed limit is 45 mph north of Main Street and 30 mph south of Main
Street.

Riverside Drive (State Route 129) is an east-west major arterial providing access to industrial,
commercial, and residential uses within the study area. Riverside Drive spans from Lee Rd to the west and
Highway 101 to the east. Riverside Drive is a four-lane roadway east of the Highway 1 northbound ramp
intersection and two-lane roadway west of the Highway 1 southbound ramp intersection. Between Lee
Road and Sakata Lane, the posted speed limit of 45 mph. Between Sakata Lane and Blackburn Street, the
posted speed limit is 25 mph. Between Blackburn Street and Highway 101, the posted speed limit is 45
mph.

W Beach Street is an east-west major arterial providing access to industrial and residential uses within the
study area. The roadway connects to Palm Beach State Park to the west and Hushbeck Avenue to the
east. W Beach Street has four lanes west of Harvest Drive and two lanes east of Harvest Drive. The posted
speed limit for W. Beach Street from West of Lee Road to Industrial Road is 45 mph. The posted speed
limit for Beach Street from Industrial Road to Harvest Drive is 30 mph. The posted speed limit from Industrial
Drive to Walker Street is 30 mph. The posted speed limit on E. Beach Street from Walker Street to
Hushbeck Avenue is 25 mph.

Walker Street is a two-lane north-south minor arterial spanning from Harkins Slough Road to the Pajaro
River. The street provides access to industrial and residential uses within the study area. The posted speed
limit of 30 mph.
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COLLECTORS

Ohlone Parkway is a four-lane, north-south minor collector from Main Street to Harkins Slough Road and
a two-lane, north-south minor arterial from Harkins Slough Road to W Beach Street. Ohlone Parkway
provides access to industrial, commercial, and residential land uses. Within the study area, the posted
speed limit along is 35 mph.

LOCAL STREETS

Loma Vista Drive is a two-lane east-west local street. Loma Vista Drive connects to Paseo Drive to the
west and Paradiso Court to the east. The roadway serves residential land uses. The posted speed limit is
25 mph.

Lighthouse Drive is a two-lane east-west local street. Lighthouse Drive connects to Paseo Drive to the
west and Santa Victoria Avenue to the east. The roadway serves residential land uses. The posted speed
limit is 25 mph.

Manabe Ow Road is a two-lane east-west local street. The roadway serves industrial land uses. There is
no posted speed limit; therefore, the speed limit is assumed to be 25 mph.

TRUCK ROUTES

The following roadway segments are truck routes as stated in Section 4-10 of the City’s Municipal Code:

· State Route 1 in its entirety
· State Route 152 in its entirety, which includes:

o East Lake Avenue from Main Street to the northeastern City limits.

o East Beach Street from Main Street to Lincoln Street.

o Lincoln Street between East Beach Street and East Lake Avenue (northbound traffic only).

o Main Street from State Route 1 to East Beach Street.

· Riverside Drive (State Route 129) in its entirety
· Main Street from the Pajaro River Bridge to East Beach Street.

· Walker Street from Ford Street to West Front Street.

· West Lake Avenue from Main Street to Walker Street.

· West Beach Street from Walker Street to Main Street.

· West Beach Street east bound from Walker Street to Main Street.

· South Green Valley Road from State Route 1 to Main Street.

· Industrial Road in its entirety.

· Harvest Drive in its entirety.

· Airport Boulevard from Ranport Road to the City limits.

· Lee Road between the northern City limit boundary and the southern City limit boundary.

· Ford Street from Walker Street to Kearney Street.

· Kearney Street from Walker Street to Ford Street.
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· Ohlone Parkway (between West Beach Street and Slough Road West), Slough Road West from

Ohlone Parkway to its western limit and portion of Business Park Road North that is north of Slough

Road West and within Assessor Parcel Numbers 018-711-24 and 018-711-28.

Figure 3 shows the truck routes.

STUDY INTERSECTION LANE CONFIGURATION AND TRAFFIC CONTROL

The existing intersection lane configuration and traffic controls, as of October 2021, are illustrated in Figure
4.

PEAK-HOUR TURNING MOVEMENT VOLUMES

Intersection turning movement volumes for the study intersections were collected on Thursday, August 19,
2021, while local schools were in session and avoided summer break. Volumes were collected between
7:00 AM – 9:00 AM to capture the AM peak period, and between 4:00 PM – 6:00 PM for the PM peak
period. Traffic volumes collected were adjusted to account for the disruption caused by the novel
coronavirus (COVID-19).

To determine if the 2021 counts collected were impacted by COVID-19, the 2021 counts were compared
to historical counts collected from 2019, 2018, and 2008 at certain intersections where historical data was
available. In general, 2021 volumes were shown to be lower than the 2019 and 2018 counts. Therefore,
the 2019 or 2018 volume for each location provided was used to be conservative as a Pre-COVID volume.
For the intersections where there were no 2019 or 2018 volumes, a “COVID-adjustment factor” was
calculated by averaging the difference in volumes between 2021 and 2018 counts at the same intersections
and comparing the difference to 2021 volumes. Based on this comparison, the August 2021 volumes were
increased by an annual growth of 0.8 percent for the AM peak hour and 3.5 percent for the PM peak hour.
Adjusted Existing (2021) peak hour turning movement volumes are shown in Figure 5. Existing traffic
volume data sheets are provided in Appendix A.



Rive
rsi

de D
r

Main St

W Beach
 St

M
ain St

Loma Vista Dr

Lighthouse Dr

Manabe Ow

Road

S 
G

re
en

 V
al

le
y 

Rd

O
hl

on
e 

Pk
w

y
Harkins Slough Rd

C
lif

fo
rd

 D
r

Walker St

FIGURE 3
TRUCK ROUTES

Manabe Ow Road East Parcel - Warehousing Use TIS

1

2
3

4

5

6

10

7

8

AINROFILAC 1

NOT TO SCALE

EXISTING STUDY AREA
INTERSECTIONS

FUTURE STUDY AREA
INTERSECTIONS/DRIVEWAYS

X

X*

LEGEND

PROJECT SITE

9

N

TRUCK ROUTE

11*
12*13*

14*

STATE ROUTE



Rive
rsi

de D
r

S 
G

re
en

 V
al

le
y 

Rd

Main St

W Beach
 St

O
hl

on
e 

P
kw

y

Loma Vista Dr

Lighthouse Dr

Harkins Slough Rd

C
lif

fo
rd

 D
r

Walker St

M
ain St

Manabe Ow Rd

N

NOT TO SCALE

LEGEND

PROJECT SITE

X EXISTING STUDY AREA
INTERSECTIONS

X* FUTURE STUDY AREA
INTERSECTIONS/DRIVEWAYS

Manabe Ow Road East Parcel - Warehousing Use TIS

N

2

FIGURE 4
 EXISTING LANE GEOMETRY AND TRAFFIC CONTROL

1

3

4

5

6

7

8

9

10

AINROFILAC 1

1 2 3

6

7 8 9

10

STOP

260'

260'

10
5'

   250'

225'

150'

260'

   480'

16
0'

    100'

10
0'

50
'

100'

50'

120'

30'

  160'

#

    170'

550'

STOP160'

   250'

11*12*

DROP

225'

DROP LANEDROP

TRAFFIC SIGNAL

STOP SIGN

STORAGE LENGTH

STOP

XX'

   140'

200'

D
R

O
P

%

ST
OP

STOP

    130'

ST
OP

STOP

STOP

STOP

23
0'

DROP

13*

Loma Vista Dr

O
hl

on
e 

Pk
wy

Harkins Slough Rd

Hw
y 

1 
NB

 O
ff-

Ra
m

p Main St

Riverside Dr

M
ai

n 
St

S 
G

re
en

 V
al

le
y 

Rd

Cl
iff

or
d 

Dr
O

hl
on

e 
Pk

wy

Lighthouse Dr

W Beach St SB
 H

wy
 1

 O
ff-

Ra
m

p

NB
 H

wy
 1

 O
n-

Ra
m

p

Riverside Dr

O
hl

on
e 

Pk
wy

W Beach St

O
hl

on
e 

Pk
wy

Riverside Dr

SB
 H

wy
 1

 O
n-

Ra
m

p

W
al

ke
r S

t

Main St

NB
 H

wy
 1

 O
ff-

Ra
m

p Manabe Ow Rd Manabe Ow Rd

Manabe Ow Rd

STOP

11*

STOP

% = STRIPED AS SHARED
THROUGH/RIGHT TURN LANE,
ANALYZED AS SEPARATE DE FACTO
RIGHT TURN LANE

Dw
y 

1

Dw
y 

2

Dw
y 

3

STOP

# = STRIPED AS SHARED
LEFT/THROUGH/RIGHT TURN LANE,
ANALYZED AS SEPARATE DE FACTO
RIGHT TURN LANE

12*

13*

STOP

CHANNELIZED RIGHT-TURN

4

    170'

117'

270'

17
0'

170'

    *

140'

5

11
5'

*

115'
*

ST
OP

STOP

    45'

STOP

14*

O
hl

on
e 

Pk
wy

Dwy 4

14*



Rive
rsi

de D
r

S 
G

re
en

 V
al

le
y 

Rd

Main St

W Beach
 St

O
hl

on
e 

P
kw

y

Loma Vista Dr

Lighthouse Dr

Harkins Slough Rd

C
lif

fo
rd

 D
r

Walker St

M
ain St

Manabe Ow Rd

N

NOT TO SCALE

LEGEND

PROJECT SITE

EXISTING STUDY AREA
INTERSECTIONS

FUTURE STUDY AREA
INTERSECTIONS

Manabe Ow Road East Parcel - Warehousing Use TIS

N

Loma Vista Dr

O
hl

on
e 

Pk
wy

Harkins Slough Rd

Hw
y 

1 
NB

 O
ff-

Ra
m

p Main St

Riverside Dr

M
ai

n 
St

S 
G

re
en

 V
al

le
y 

Rd

Cl
iff

or
d 

Dr
O

hl
on

e 
Pk

wy

Lighthouse Dr

W Beach St

Riverside Dr

EXISTING PEAK HOUR TURNING MOVEMENT VOLUMES
O

hl
on

e 
Pk

wy

W Beach St

O
hl

on
e 

Pk
wy

Riverside Dr

W
al

ke
r S

t

AINROFILAC 1

Main St

652(441)

402(66)

41
5(

51
4)

56
(1

4)

1^

130(198)
555(600)
223(279)

280(317)
551(896)
186(342)

22
0(

22
5)

42
6(

43
3)

13
2(

12
7)

15
3(

12
0)

46
5(

44
7)

23
4(

33
5)

2#

125(128)
484(625)
43(48)

209(191)
602(959)
114(232)

63
(1

03
)

27
1(

18
3)

16
2(

14
2)

14
6(

11
8)

26
8(

29
3)

30
3(

33
0)

3#

265(392)
444(376)
54(43)

296(607)
339(496)

60(58)

50
(8

6)
41

0(
67

3)
24

(3
4)

28
5(

33
9)

75
7(

68
4)

36
9(

34
0)

4~

6(6)
0(3)
25(20)

10(12)
2(2)

92(38)

14
(2

6)
25

4(
26

6)
48

(8
8)

4(
17

)
27

7(
27

4)
9(

17
)

5^

9(5)
2(0)
28(22)

55(35)
0(2)

96(60)

19
(3

9)
21

7(
17

8)
35

(7
5)

8(
7)

16
7(

22
3)

23
(8

3)

6^

194(129)
165(213)

157(345)
75(144)

16
7(

14
4)

12
1(

95
)7^

38(48)
149(116)
33(61)

50(113)
161(269)
129(241)

64
(6

5)
21

9(
25

9)
20

8(
14

2)

21
(4

5)
20

2(
25

0)
50

(5
7)

8^
281(194)

144(211)
168(348)

40
8(

40
4)

21
8(

23
5)9^

317(345)
631(488)

440(620)
107(145)

34
2(

38
0)

3(
4)

15
4(

71
)

10^

FIGURE 5

Manabe Ow Rd Manabe Ow Rd

38(17)

13(39)

11*
38(17)

13(39)

12*

38(17)

13(39)

13*

Manabe Ow Rd

LEGEND

PROJECT SITE

X EXISTING STUDY AREA
INTERSECTIONS

X* FUTURE STUDY AREA
INTERSECTIONS/DRIVEWAYS

2

1

3

4

5

6

7

8

9

10

AINROFILAC 1

AM(PM) PEAK HOUR VOLUMEXX(YY)

11*12*13*

SB
 H

wy
 1

 O
ff-

Ra
m

p

NB
 H

wy
 1

 O
n-

Ra
m

p

SB
 H

wy
 1

 O
n-

Ra
m

p

NB
 H

wy
 1

 O
ff-

Ra
m

p

14*

28
8(

23
9)

24
0(

35
7)

14*

O
hl

on
e 

Pk
wy

^= 2021 ADJUSTED VOLUMES

~ = 2019 VOLUMES

# = 2018 VOLUMES



Transportation Impact Study │ Manabe Ow Road East Parcel – Warehousing Use
January 2023 │ Draft Final 13

BICYCLE FACILITIES

Figure 6 illustrates existing and proposed bicycle facilities in the study area. Class I bicycle facilities are
bike paths/trails, Class II bicycle facilities are defined as bike lanes, and Class III bicycle facilities are bike
routes.

Within the project study area, there are Class I, II, and III bicycle facilities along the following corridors:

· Class I bike paths:
o Ohlone Parkway from Harkins Slough Road to Manabe Ow Road
o Pennsylvania Drive from S Green Valley Road and Clifford Avenue
o Main Street from Pennsylvania Drive and Freedom Boulevard

· Class II bike lanes:
o W Beach Street from Highway 1 to Walker Street
o Walker Street from Harkins Slough Road to Riverside Drive
o Rodriguez Street from Main Street to Riverside Drive
o Freedom Boulevard from Main Street to Sudden Street
o S Green Valley Road from Harkins Slough Road to Holohan Road
o Airport Boulevard from Highway 1 to Green Valley Road

· Class III bike routes:
o Main Street from Holm Road to Pennsylvania Drive
o W Beach Street from San Andreas Road to Highway 1
o Auto Center Drive from Main Street to Freedom Boulevard
o Freedom Boulevard from Sudden Street to Airport Boulevard
o Riverside Drive from Walker Street to Bronte Avenue

In addition to existing facilities, there are future proposed bike facilities in the City’s Trails & Bicycle Master
Plan on Ohlone Parkway from Manabe Ow Road to W Beach Street and Riverside Drive from Lee Road to
Walker Street. Figure 7 illustrates existing and proposed trail facilities in the study area, including the
Monterey Bay Sanctuary Scenic Trail Network. Within the city limits, the Monterey Bay Sanctuary Scenic
Trail is proposed to run along W Beach Street, the Santa Cruz County Coastal Rail, and Walker Street.
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TRANSIT FACILITIES

Santa Cruz Metro provides transit services in the study area. Figure 8 illustrates the existing transit services
within the study area and are described in this section. Table 3 provides a summary of the existing transit
service in the study area.

Table 3: Existing Transit Service

Route Description
Weekdays Weekends

Operating Hours Headway1

(minutes) Operating Hours Headway1

(minutes)
69W Capitola/Cabrillo 6:37 AM – 10:35 PM 60 7:50 AM – 7:45 PM 20-30
69A Capitola/Airport 6:20 AM – 7:05 PM 60 7:50 AM – 7:45 PM 20-30
71 Soquel/Freedom 5:40 AM – 12:45 AM 30 5:58 AM – 12:45 AM 40-65

91X Cabrillo Express 5:55 AM – 5:17 PM 30-60 - -
72 Green Valley - Hospital 6:45 AM – 6:40 PM 60 - -

72W Green Valley- Corralitos - - 9:25 AM – 6:27 PM 120

74S PVHS/Hospital 7:00 AM – 8:02 AM
3:05 PM – 4:00 PM - - -

75 Green Valley - Wheelock 5:15 AM – 7:15 PM 60 6:05 AM – 6:45 PM 70
79 East Lake/Crestview 7:25 AM – 6:00 PM 60 8:30 AM – 5:06 PM 240

Notes:
1 Headways are defined as the time between transit vehicles on the same route.

Route 69W (Capitola/Cabrillo) operates between the Santa Cruz Metro Center to the Watsonville Transit
Center. Route 69W operates on weekdays between 6:37 AM and 10:35 PM on 60-minute headways and
on weekends between 7:50 AM and 7:45 PM on 20- to 30- minute headways. The route runs along Airport
Boulevard, Freedom Boulevard, and Main Street in Watsonville. The nearest bus stop to the project site is
the Watsonville Transit Center located at the intersection of Rodriguez Street and W. Lake Avenue.

Route 69A (Capitola/Airport) operates between the Santa Cruz Metro Center to the Watsonville Transit
Center. Route 69A operates on weekdays between 6:20 AM and 7:05 PM on 60-minute headways and on
weekends between 7:50 AM and 7:45 PM on 20- to 30- minute headways. The route runs along Main Street
and Rodriguez Street in Watsonville. The nearest bus stop to the project site is the Watsonville Transit
Center located at the intersection of Rodriguez Street and W Lake Avenue.

Route 71 (Soquel/Freedom) operates between Santa Cruz Metro Center to the Watsonville Transit Center.
Route 71 operates on weekdays between 5:40 AM and 12:45 AM of the next day on 30-minutes headways,
and on weekends between 5:58 AM and 12:45 AM of the next day on 40- to 65-minute headways. The
route runs along Freedom Boulevard, Main Street, and Clifford Avenue in Watsonville. The nearest bus
stop to the project site is the Watsonville Transit Center located at the intersection of Rodriguez Street and
W Lake Avenue.

Route 91X (Cabrillo Express) operates between Santa Cruz Metro Center to the Watsonville Transit
Center. On weekdays, Route 91X operates between 5:55 AM and 5:17 PM on 30- to 60-minute headways.
There is no weekend service. The route runs along Main Street and Rodriguez Street in Watsonville. The
nearest bus stop to the project site is the Watsonville Transit Center located at the intersection of Rodriguez
Street and W Lake Avenue.
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Route 72 (Green Valley - Hospital) operates on a loop to and from the Watsonville Transit Center. This
route services the Watsonville Community Hospital. The route runs along Main Street, Green Valley Road,
Airport Boulevard, Amesti Road, and Pioneer Road. On weekdays, Route 72 operates between 6:45 AM
and 6:45 PM on 60-minute headways. There is no weekend service. The nearest bus stop to the project
site is the Watsonville Transit Center located at the intersection of Rodriguez Street and W Lake Avenue.

Route 72W (Green Valley- Corralitos) operates between Browns Valley and Corralitos to the Watsonville
Transit Center. There is no weekday service. On weekends, Route 72W operates between 9:25 AM and
6:27 PM on 120-minute headways. The nearest bus stop to the project site is the Watsonville Transit Center
located at the intersection of Rodriguez Street and W Lake Avenue.

Route 74S (PVHS/Hospital) operates on a loop to and from the Watsonville Transit Center. This route
services Pajaro High School and the Watsonville Community Hospital. On weekdays, Route 74S operates
twice, one loop from 7:00 AM to 8:02 AM and one loop from 3:05 PM to 3:00 PM. The nearest bus stop to
the project site is at the intersection of Ohlone Parkway and Bree Lane.

Route 75 (Green Valley - Wheelock) operates between the Watsonville Transit Center and Wheelock and
Monte Vista Schools. On weekdays, Route 75 operates between 5:15 AM and 7:15 PM on 60-minute
headways. On weekends, the route operates between 6:05 AM to 6:45 PM on 70 minute headways. The
nearest bus stop to the project site is the Watsonville Transit Center located at the intersection of Rodriguez
Street and W Lake Avenue.

Route 79 (East Lake/Crestview) operates on a loop to and from the Watsonville Transit Center. This route
services Watsonville High School, East Lake Shopping Center, and Crestview Center. On weekdays, Route
79 operates between 7:25 AM and 6:00 PM on 60-minute headways. On weekends, the route operates
between 8:30 AM and 5:06 PM. The nearest bus stop to the project site is the Watsonville Transit Center
located at the intersection of Rodriguez Street and W Lake Avenue.
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3. PROJECT DESCRIPTION

This chapter presents a description of the proposed site use, trip generation, trip distribution, and trip
assignment.

PROPOSED SITE USE AND OPERATIONS

The proposed project consists of a 175,760 square-foot warehouse building. The proposed project would
be located in the Manabe-Ow Business Park Specific Plan Area located in Watsonville, California. The
Project site is located on the easternmost lot on the west side of Ohlone Parkway and to the south of
Manabe Ow Road. The Project proposes three full access unsignalized driveways on Manabe Ow Road
and one right-turn exit-only unsignalized driveway on Ohlone Parkway. The site plan for the Project is
shown in Figure 2.

TRIP GENERATION

The Project’s proposed trip generation was based on the equations for ITE Land Use 150 (Warehousing),
from the Institute of Transportation Engineer’s (ITE) publication, Trip Generation Manual, 11th Edition1. The
manual is a standard reference used by jurisdictions throughout the country for the estimation of trip
generation of proposed projects. A trip is defined in the Trip Generation Manual as a single or one-
directional vehicle movement with either the origin or destination at the project site. In other words, a trip
can be either “to” or “from” the site and therefore, a single visitor to a site is counted as two. A Passenger
Car Equivalent (PCE) of 3.0 was used for trips associated with trucks.

For purposes of determining the worst-case deficiencies of traffic on the surrounding street network, the
trips generated by a proposed project are estimated for the AM peak hour (between the hours of 7:00 AM
and 9:00 AM), and for the PM peak hour (between 4:00 PM and 6:00 PM) on a typical weekday. The Project
is expected to generate 526 daily PCE trips, 53 AM peak hour PCE trips (38 inbound and 15 outbound),
and 58 PM peak hour PCE trips (17 inbound and 41 outbound).

Table 4 shows the anticipated daily traffic as well as AM and PM peak hour traffic generated by the
proposed project.

1 Trip Generation Manual, 11th Edition, Institute of Transportation Engineers, 2021.
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Table 4: Project Trip Generation

ITE LU 150 – Warehousing

Vehicle Type Daily Rate/Eqn
AM Peak Hour PM Peak Hour

In% Out% Rate/Eqn In% Out% Rate/Eqn

Passenger Car
T=0.98 (x)

+38.29 77% 23%
T=0.1(x)
+23.62 28% 72%

T=0.09(x)
+26.48

Truck 0.60 52% 48% 0.02 52% 48% 0.03

Vehicle Type Daily
AM Peak Hour PM Peak Hour

In Out Total In Out Total
Passenger Car 211 32 9 41 11 32 43

Truck 105 2 2 4 2 3 5
Total Vehicles 316 34 11 45 13 35 48
Passenger Car 211 32 9 41 11 32 43

Truck (PCE) 315 6 6 12 6 9 15
Total Vehicles

(PCE) 526 38 15 53 17 41 58
ITE = Institute of Transportation Engineers
LU = Land Use
PCE= Passenger Car Equivalent; PCE = 3.0

PROJECT TRIP DISTRIBUTION AND ASSIGNMENT

The Project’s trip distribution was based on the County’s travel demand model. A select zone analysis was
completed for the Project site’s traffic analysis zone (TAZ) to determine the Project’s trip distribution. Figure
9 shows the resulting project trip distribution assumed for the LOS analysis for the Existing Plus Project,
Background Plus Project, and Cumulative Plus Project scenarios. The external trip distribution refers to the
percentage of trips that are representative of the origins and destinations. These percentages total to 100
percent. The internal trip distributions shown refer to specific percentages within the roadway network to
inform the reader. These internal trip distributions due not affect the 100 percent total for the external trip
distribution.

Based on the assumed trip distribution, the volumes generated by the project were assigned to the roadway
network. Trip assignment to the project driveways was based on vehicle type for each respective driveway.
It was assumed that trucks were assigned to Driveways 1 and 2, and passenger cars were assigned to
Driveway 3. Right-turn exit-only trucks and passenger cars were assigned to Driveway 4. All trucks were
assigned along the following truck routes:

· Riverside Drive along State Route 129 between Lee Road and Main Street
· West Beach Street between Walker Street to Lee Road
· Industrial Road in its entirety
· Walker Street between Riverside Drive (Highway 129) to Ford Street
· Kearney Street from Walker Street east to Gardner Court and west on Kearney Extension from

Walker Street in its entirety
· Ford Street from Walker Street westerly in its entirety
· West Lake Avenue from Walker Street east to Gardner Court



Transportation Impact Study │ Manabe Ow Road East Parcel – Warehousing Use
January 2023 │ Draft Final 21

· Harvest Drive in its entirety
· Lee Road between the northern City limit boundary and the southern City limit boundary
· Ohlone Parkway (between West Beach Street and Slough Road West)
· Slough Road West from Ohlone Parkway to its western limit and portion of Business Park Road

North that is north of Slough Road West and within Assessor Parcel Numbers 018-711-24 and 018-
711-28.

It is recommended that truck route signs be placed at the intersection of Manabe Ow Road and Ohlone
Parkway to direct truck traffic towards West Beach Street. CA Ventures will also prepare a communication
plan to ensure that truck drivers are aware of the established truck routes, with an emphasis on avoiding
the segment on Ohlone Parkway between Harkins Slough Road and Manabe Ow Road. Figure 3 shows
the truck routes.

Figure 10 presents the project passenger car peak hour trip assignment. Figure 11 presents the project
truck peak hour trip assignment. Figure 12 presents the total project peak hour trip assignment.
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4. VEHICLE MILES TRAVELED (VMT)

This chapter summarizes the Project’s VMT requirements.

VMT METHODOLOGY

The City of Watsonville has prepared Draft VMT analysis guidelines for determining VMT impacts. While
the City of Watsonville has a VMT tool that can generally be used to determine the impact of a project, this
requires a similar land use to be already constructed in the same TAZ of the Project. However, because no
industrial uses were coded within the Project’s TAZ (TAZ 1196), the Santa Cruz County Travel Demand
Model was used for this analysis. It should be noted that although the FedEx facility exists within TAZ 1196,
the travel demand model did not have any industrial jobs coded in TAZ 1196.  For employment-based uses,
the SCC Travel Demand Model is used as the principal tool to determine VMT while the City of Watsonville’s
draft VMT guidelines were used as the basis for the analysis methodology. The SCC TDM’s base year was
used for this analysis and is representative of 2019 conditions.

Per the City of Watsonville Draft VMT analysis guidelines, the threshold for employment-based VMT uses
is set at 15 percent below the regional average. Note that for the purposes of this analysis, the region is
defined as Santa Cruz County. During the time of analysis (November 2020), the City's VMT thresholds
were not available yet. Therefore, the County's VMT threshold for industrial uses at that time was used.
Therefore, if the project VMT were to exceed the 15 percent below the regional average VMT, this would
be considered a significant transportation impact.

VMT ANALYSIS

To determine the amount of VMT associated with the project, first the number of jobs for the Project needed
to be determined. As the SCC TDM only represents non-residential land uses as number of jobs, 60
employees for the Project were used based on applicant information.

In order to calculate the VMT per Employee produced by the Project, only home-based work trips attracted
to the Project’s TAZ were multiplied by each individual trip length to obtain the total home-based work VMT.
The external VMT for the non-residential land uses was determined by multiplying the calibrated external
trip distance by TAZ determined using big data (Teralytics2) by the total external-internal (X-I) home-based-
work trips for that TAZ. The share of industrial employee VMT was then calculated by dividing the trips
generated by industrial employees by the total trips generated by employees in the Project’s TAZ. Thus,
the total industrial home-base work VMT was calculated. The objective of the VMT analysis is to reduce
VMT for commuting to work, returning home or using retail services within the neighborhood by encouraging
alternative modes of travel such as walking, bicycling, transit or carpool. VMT analysis is not intended to
evaluate how goods and products are shipped and moved in the marketplace. Even though one particular

2 The Teralytics data is origin-destination data collected using cell phone towers to triangulate location for trips that either start or end
in Santa Cruz County collected in October 2019. This data is collected by Teralytics and provided using a census tract to identify the
trip’s origin and destination. An excel spreadsheet that was used to calculate the initial trip distances has been provided to the City.
These trips were aggregated by TAZ to determine a trip distance for model internal-external and external-internal trips. These
distances were subsequently factored using only trips internal to Santa Cruz County. The final, factored trips were then multiplied by
the respective external trips by TAZ to determine an external VMT that was then added to the VMT calculated using internal-internal
trips.
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project may generate a significant amount of truck trips, the number of truck trips and resulting VMT for an
individual project, is incidental when compared to the total VMT generated by residential and office uses.
Therefore, the VMT analysis did not account for truck trips.

As shown in Table 5, the Project produced 906 daily VMT. When combined with the number of jobs
expected to be produced by the Project (60 jobs), the Project is estimated to produce 15.1 daily VMT per
employee. Based on the regional threshold of 11.8 VMT per employee shown, the Project is expected to
be in excess of the regional threshold.

Table 5: Total Project Vehicle Miles Traveled (VMT)

Land Use Type Total VMT VMT/Employee
(Jobs: 60)

Regional
Threshold

Warehouse 906 15.1 11.8

POTENTIAL REDUCTIONS TO PROJECT VMT

The project has prepared a transportation demand management (TDM) program to reduce the project’s
VMT. In addition, the project would pay into the City’s VMT Bank Program to further reduce the project’s
VMT.

TDM Program

This program recommends TDM measures that would individually reduce the project’s VMT and trips, with
the goal of obtaining a 21.9 percent VMT reduction to make the Project’s VMT significant impact less than
significant with mitigation. It should be noted, however, that a maximum 15 percent VMT reduction can be
achieved by the TDM program per the County’s VMT guidelines. Therefore, this TDM program aims to
achieve the maximum 15 percent VMT reduction, with the remaining 6.9 percent VMT reduction coming
from the VMT Bank Program, as discussed after this section.

For the TDM program, the following TDM measures are being proposed:

1. Travel Behavior Change Program
2. Preferential Carpool Parking Spaces
3. Telecommuting
4. Alternative Work Schedule
5. Bike Share
6. Bicycle Parking in excess of Code and Showers/Changing Rooms
7. Pedestrian Network Improvements

Based on the proposed TDM measures, the project would be able to achieve the maximum 15 percent
VMT reduction allowed per the County’s VMT guidelines.  It should be noted that based on the County’s
VMT guidelines, no distinction is noted as to whether a TDM reduction can be taken if the proposed TDM
measure is fulfilling another requirement.  Since a TDM measure is increasing the likelihood of alternative
modes of transportation, whether it is required or not required by the City, a TDM reduction was taken.

VMT Bank Program

The Watsonville VMT Mitigation Banking Fee Program is a programmatic approach to respond to the need
for feasible VMT mitigation programs. Programmatic approaches that rely on collectively funding larger
infrastructure projects allow a development project to obtain an amount of mitigation commensurate with
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their impact, include only a single payment without the complexity of ongoing management, and do not
require on-going mitigation monitoring. Programmatic approaches can also provide a public benefit in terms
of funding transportation improvements that would not otherwise be constructed, resulting in improvements
to congestion, GHG emissions, increased transportation choices, and additional opportunities for active
transportation.

The VMT Mitigation Banking Fee Program calculates the cost per VMT reduction as $1,524.21. Therefore,
to achieve the 6.9 percent VMT reduction needed after implementation of the TDM program, the project
would be responsible to pay $91,452.60. This is calculated as 6.9 percent being equivalent to a 1.0 VMT
per employee reduction. Since there are 60 employees and each employee needs to reduce by 1.0 VMT
at a cost of $1,524.21 per VMT the calculation is as follows:

VMT Banking Fee = 60 employees x 1.0 VMT per employee x $1,524.21 per VMT

Therefore, the combination of the TDM program and payment of the VMT Banking Fee Program
would reduce the Project’s VMT.

5. SUPPLEMENTAL TRAFFIC OPERATIONAL ANALYSIS

This chapter discusses the supplemental traffic operational analysis to determine the effects of the
proposed project on the transportation system, including LOS and vehicle queuing analyses.

EXISTING (2021) CONDITIONS ANALYSIS

Existing (2021) conditions analysis is based on traffic counts (including a COVID-adjustment factor) shown
in Figure 4 as well as existing roadway geometry, and traffic controls, shown in Figure 3, as of October
2021. Table 6 displays the intersection LOS analysis results under Existing (2021) Conditions. All study
intersections function within acceptable LOS standards under this analysis scenario, except for the following
intersections:

· #3 – Main Street/Ohlone Parkway (PM peak hour)
· #8 – Walker Street/W Beach Street (PM peak hour)
· #10 – NB Highway 1 ramps/W Riverside Drive (AM and PM peak hours)

Appendix B contains the intersection LOS calculation worksheets.
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Table 6: Existing (2021) Peak Hour Level of Service Summary

# Intersection LOS Criteria Jurisdiction Control1
Existing

AM Peak PM Peak

LOS Delay2

(sec) LOS Delay2

(sec)

1 Harkins Slough Road/NB Hwy 1 off-ramp D Caltrans SSSC B 10.5 A 7.2
D 33.9 B 14.1

2 Main Street/S Green Valley Road D Caltrans Signal D 49.1 D 51.7
3 Main Street/Ohlone Parkway D Caltrans Signal D 51.0 E 60.4
4 Main Street/E Riverside Drive D Caltrans Signal D 38.8 D 45.8

5 Ohlone Parkway/Loma Vista Way D City SSSC A 3.8 A 2.0
C 21.2 C 16.4

6 Ohlone Parkway/Lighthouse Drive D City SSSC A 4.7 A 4.0
C 15.3 C 16.5

7 Ohlone Parkway/W Beach Street D City Signal B 14.3 B 12.6
8 Walker Street/W Beach Street D City AWSC C 19.6 E 36.3

9 SB Hwy 1 ramps/W Riverside Drive D Caltrans SSSC B 14.2 C 15.0
C 24.4 D 27.7

10 NB Hwy 1 ramps/W Riverside Drive D Caltrans SSSC A 8.0 A 4.2
E 46.2 F 50.3

11 Manabe Ow Road/Driveway 1 D City SSSC Future Intersection

12 Manabe Ow Road/Driveway 2 D City SSSC Future Intersection

13 Manabe Ow Road/Driveway 3 D City SSSC Future Intersection

14 Ohlone Parkway/Driveway 4 D City SSSC Future Intersection

Note: Intersections that are operating below acceptable levels are shown in BOLD.
1 SSSC = Side Street Stop Control; AWSC = All Way Stop Control

2 The average control delay is reported for signalized and AWSC intersections. The average control delay and the delay for the worst movement is reported for
SSSC intersections.
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BACKGROUND CONDITIONS ANALYSIS

Background Conditions analysis is based on traffic volumes from approved projects or projects currently
under construction and added to existing volumes. The traffic volumes from pending and approved projects
were based on the traffic studies if available. If unavailable, ITE trip generation and trip distribution from
studies with similar land uses were used to estimate traffic volumes. Trip estimates and assignments were
completed by Kimley-Horn.  It should be noted that the adjacent warehousing distribution center at 200
Manabe Ow Road is one of the pending projects included in this scenario.  It was assumed that the signal
timings would be optimized due to the ambient volume growth; therefore, some of the signalized
intersections show a decrease in delay from the Existing scenario. Figure 13 shows the location of all
pending and approved projects, as provided by the City. Figure 14 shows the volumes generated from the
pending and approved projects. Background volumes are shown in Figure 15. Existing roadway geometry,
and traffic controls, shown in Figure 3, were assumed for Background Conditions since the City mentioned
no roadway improvements that would change the existing lane geometries. Table 7 displays the
intersection LOS analysis results under Background Conditions. All study intersections function within
acceptable LOS standards under this analysis scenario, except for the following intersections:

· #1 – Harkins Slough Road/NB Highway 1 off-ramp (AM peak hour)
· #8 – Walker Street/W Beach Street (PM peak hour)
· #10 – NB Highway 1 ramps/W Riverside Drive (AM and PM peak hours)

Appendix B contains the intersection LOS calculation worksheets.

BACKGROUND PLUS PROJECT CONDITIONS ANALYSIS

LANE GEOMETRY AND CONTROL

Background Plus Project conditions assumed existing lane geometry as illustrated in Figure 3. The City
mentioned no roadway improvements that would change the existing lane geometries.

TRAFFIC VOLUMES

Background Plus Project volumes were determined by adding the total project traffic to the Background
Conditions volume. Background Plus Project peak hour volumes are shown in Figure 16.

INTERSECTION LEVEL OF SERVICE

Table 7 displays the intersection LOS analysis results under Background Plus Project Conditions. Traffic
operations were evaluated at the study intersections under Background conditions Plus traffic generated
by the project. The following intersections operate unacceptably, but are not considered a project deficiency
because the project adds fewer than five (5) seconds of delay:

· #1 – Harkins Slough Road/NB Highway 1 off-ramp (AM peak hour)
· #8 – Walker Street/W Beach Street (PM peak hour)

The following intersection operates unacceptably without the project and the increase in delay is more than
five (5) seconds. Therefore, it is considered a project deficiency:

· #10 – NB Highway 1 ramps/W Riverside Drive (AM and PM peak hours)
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Appendix B contains the intersection LOS calculation worksheets.
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Table 7: Background and Background Plus Project Level of Service Summary

# Intersection LOS
Criteria Jurisdiction Control1

Background Background Plus Project
AM Peak PM Peak AM Peak PM Peak

LOS Delay2

(sec) LOS Delay2

(sec) LOS Delay2

(sec)

Delay
Var

(sec)
LOS Delay2

(sec)

Delay
Var

(sec)

1 Harkins Slough Road/NB Hwy 1
off-ramp D Caltrans SSSC B 13.6 A 7.7 B 13.9 0.3 A 7.7 0.0

E 42.9 C 15.2 E 43.7 0.8 C 15.2 0.0

2 Main Street/S Green Valley
Road D Caltrans Signal D 51.1 D 54.1 D 51.1 0.0 D 54.2 0.1

3 Main Street/Ohlone Parkway D Caltrans Signal D 54.1 E 66.2 D 54.5 0.4 E 66.2 0.0
4 Main Street/E Riverside Drive D Caltrans Signal D 40.9 D 46.7 D 41.2 0.3 D 46.8 0.1

5 Ohlone Parkway/Loma Vista
Way D City SSSC A 5.0 A 2.2 A 5.0 0.0 A 2.2 0.0

D 27.8 C 18.9 D 28.7 0.9 C 19.3 0.4

6 Ohlone Parkway/Lighthouse
Drive D City SSSC A 6.0 A 4.5 A 6.0 0.0 A 4.5 0.0

C 19.4 C 19.9 C 19.9 0.5 C 20.4 0.5

7 Ohlone Parkway/W Beach
Street D City Signal B 16.0 B 13.7 B 16.8 0.8 B 14.3 0.6

8 Walker Street/W Beach Street D City AWSC D 28.4 E 43.9 D 29.2 0.8 E 44.5 0.6

9 SB Hwy 1 ramps/W Riverside
Drive D Caltrans SSSC C 17.7 C 15.8 C 18.1 0.4 C 16.4 0.6

D 29.6 D 29.1 D 30.3 0.7 D 30.2 1.1

10 NB Hwy 1 ramps/W Riverside
Drive D Caltrans SSSC B 10.2 A 4.9 B 11.2 1.0 A 5.4 0.5

F 64.3 F 57.5 F 69.9 5.6 F 62.8 5.3

11 Manabe Ow Road/Driveway 1 D City SSSC Future Intersection A 0.6 - A 0.8 -
A 8.5 - A 8.6 -

12 Manabe Ow Road/Driveway 2 D City SSSC Future Intersection A 0.8 - A 0.9 -
A 8.5 - A 8.7 -

13 Manabe Ow Road/Driveway 3 D City SSSC Future Intersection A 1.1 - A 1.0 -
A 8.5 - A 8.7 -

14 Ohlone Parkway/Driveway 4 D City SSSC Future Intersection A 0.1 - A 0.2 -
B 10.7 - B 10.0 -

Note:   Intersections that are operating below acceptable levels are shown in BOLD. Project caused deficiencies are shaded.
1 SSSC = Side Street Stop Control; AWSC = All Way Stop Control
2 The average control delay is reported for signalized and AWSC intersections. The average control delay and the delay for the worst movement is reported for SSSC intersections.
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CUMULATIVE (2040) CONDITIONS ANALYSIS

The Cumulative scenario represents the study area in the year 2040.

LANE GEOMETRY AND CONTROL

Cumulative (2040) conditions are assumed to be the same as Existing (2021) conditions since no roadway
improvements were identified by the City at the study intersections. Figure 3 illustrates the intersection
geometry and traffic control assumed for the Cumulative (2040) analysis since the City mentioned no
roadway improvements that would change the existing lane geometries. It was assumed that the signal
timings would be optimized due to the ambient volume growth; therefore, some of the signalized
intersections show a decrease in delay from the Existing scenario.

TRAFFIC VOLUMES

To account for future development and growth within the County, the Cumulative
(2040) traffic volumes were developed by determining a growth rate from the Santa Cruz County Travel
Demand Model. Existing and future year model outputs were generated for the roadway links in the study
area. These link volumes were then used to determine an annual growth rate that was applied to the
Existing (2021) volumes. The volumes were reviewed to ensure that there would be no decrease in volumes
from Existing or Background to the Cumulative year. For locations where the volumes would decrease, they
were conservatively assumed to equal the Existing volume and rounded up to the nearest 10 vehicles. In
addition, the pending adjacent warehousing distribution center project at 200 Manabe Ow Road was
manually added to the Cumulative scenario. Cumulative (2040) peak hour volumes are presented in Figure
17.

INTERSECTION LEVEL OF SERVICE

Table 8 displays the intersection LOS analysis results under Cumulative (2040) Conditions. All study
intersections function within acceptable LOS standards under this analysis scenario, except for the following
intersections:

· #1 – Harkins Slough Road/NB Highway 1 off-ramp (AM peak hour)
· #2 – Main Street/S Green Valley Road (PM peak hour)
· #3 – Main Street/Ohlone Parkway (PM peak hour)
· #4 – Main Street/Riverside Drive (PM peak hour)
· #5 – Ohlone Parkway/Loma Vista Way (AM and PM peak hours)
· #6 – Ohlone Parkway/Lighthouse Drive (PM peak hour)
· #8 – Walker Street/W Beach Street (AM and PM peak hours)
· #9 – SB Highway 1 ramps/W Riverside Drive (AM and PM peak hours)
· #10 – NB Highway 1 ramps/W Riverside Drive (AM and PM peak hours)

Appendix B contains the intersection LOS calculation worksheets.
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Table 8: Cumulative and Cumulative Plus Project Level of Service Summary

# Intersection LOS
Criteria Jurisdiction Control1

Cumulative Cumulative Plus Project
AM Peak PM Peak AM Peak PM Peak

LOS Delay2

(sec) LOS Delay2

(sec) LOS Delay2

(sec)
Delay
Var

(sec)
LOS Delay2

(sec)
Delay
Var

(sec)

1 Harkins Slough Road/NB Hwy
1 off-ramp D Caltrans SSSC C 18.9 A 8.1 C 19.4 0.5 A 8.1 0.0

F 57.7 C 16.4 F 59.0 1.3 C 16.4 0.0

2 Main Street/S Green Valley
Road D Caltrans Signal D 54.8 E 74.7 D 54.8 0.0 E 74.9 0.2

3 Main Street/Ohlone Parkway D Caltrans Signal D 58.6 E 72.1 E 59.0 0.4 E 72.2 0.1
4 Main Street/E Riverside Drive D Caltrans Signal D 45.9 E 61.7 D 46.4 0.5 E 62.1 0.4
5 Ohlone Parkway/Loma Vista

Way D City SSSC B 11.1 A 6.1 B 11.6 0.5 A 6.3 0.2
F 60.1 F 51.9 F 64.2 4.1 F 54.8 2.9

6 Ohlone Parkway/Lighthouse
Drive D City SSSC B 10.0 A 8.2 B 10.3 0.3 A 8.4 0.2

D 31.8 E 44.3 D 33.5 1.7 E 46.6 2.3
7 Ohlone Parkway/W Beach

Street D City Signal B 17.5 C 24.8 B 18.5 1.0 C 28.7 3.9

8 Walker Street/W Beach Street D City AWSC E 49.1 F 115.2 F 51.2 2.1 F 118.3 3.1
9 SB Hwy 1 ramps/W Riverside

Drive D Caltrans SSSC D 33.7 D 34.9 D 34.6 0.9 E 36.4 1.5
F 56.4 F 71.0 F 57.9 1.6 F 74.3 3.3

10 NB Hwy 1 ramps/W Riverside
Drive D Caltrans SSSC F 72.9 F 53.4 F 77.8 4.9 F 58.6 5.2

F 387.2 F 556.9 F 411.1 23.9 F 612.5 55.6
11 Manabe Ow Road/Driveway 1 D City SSSC Future Intersection A 0.6 - A 0.8 -

A 8.5 - A 8.6 -

12 Manabe Ow Road/Driveway 2 D City SSSC Future Intersection A 0.8 - A 0.9 -
A 8.5 - A 8.7 -

13 Manabe Ow Road/Driveway 3 D City SSSC Future Intersection A 1.1 - A 1.0 -
A 8.5 - A 8.7 -

14 Ohlone Parkway/Driveway 4 D City SSSC Future Intersection A 0.1 - A 0.2 -
B 10.9 - B 12.2 -

Note: Intersections that are operating below acceptable levels are shown in BOLD. Project caused deficiencies are shaded.
1 SSSC = Side Street Stop Control; AWSC = All Way Stop Control
2 The average control delay is reported for signalized and AWSC intersections. The average control delay and the delay for the worst movement is reported for SSSC intersections.



Transportation Impact Study │ Manabe Ow Road East Parcel – Warehousing Use
January 2023 │ Draft Final 40

CUMULATIVE (2040) PLUS PROJECT CONDITIONS ANALYSIS

LANE GEOMETRY AND CONTROL

The Cumulative (2040) Plus Project conditions assumed existing lane geometry as illustrated in Figure 3.
The City mentioned no roadway improvements that would change the existing lane geometries.

TRAFFIC VOLUMES

Cumulative Plus Project volumes were determined by adding the total project traffic to the Cumulative
Conditions volume. Cumulative Plus Project peak hour volumes are shown in Figure 18.

INTERSECTION LEVEL OF SERVICE

Table 8 displays the intersection LOS analysis results under Cumulative (2040) Plus Project Conditions.
Intersections operating unacceptably are not considered a project deficiency if the intersection is operating
unacceptably without the project and the project increases the delay by less than five (5) seconds. The
following intersections operate unacceptably, but each are not considered a project deficiency because the
project adds fewer than five (5) seconds of delay:

· #1 – Harkins Slough Road/NB Highway 1 off-ramp (AM peak hour)
· #2 – Main Street/S Green Valley Road (PM peak hour)
· #3 – Main Street/Ohlone Parkway (AM and PM peak hours)
· #4 – Main Street/Riverside Drive (PM peak hour)
· #5 – Ohlone Parkway/Loma Vista Way (AM and PM peak hours)
· #6 – Ohlone Parkway/Lighthouse Drive (PM peak hour)
· #8 – Walker Street/W Beach Street (AM and PM peak hours)
· #9 – SB Highway 1 ramps/W Riverside Drive (AM and PM peak hours)

The following intersection operates unacceptably without the project and the increase in delay is more than
five (5) seconds. Therefore, it is considered a project deficiency:

· #10 – NB Highway 1 ramps/W Riverside Drive (AM and PM peak hours)

Appendix B contains the intersection LOS calculation worksheets.
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VEHICLE QUEUING

Vehicle queuing that exceeds a turn pocket length can create potentially hazardous conditions by blocking
or disrupting through traffic in adjacent travel lanes. The effect of vehicle queuing was analyzed by reporting
the 95th percentile queues for turning movements where the project would add a significant number of trips
to existing or proposed turn pockets. The 95th percentile is defined as the queue length that has only a 5
percent probability of being exceeded during the analysis time period. The following movements were
evaluated:

· Intersection #3 – Main Street/Ohlone Parkway (eastbound right and westbound left)
· Intersection #4 – Main Street/E Riverside Drive (eastbound right and northbound left)
· Intersection #7– Ohlone Parkway/W Beach Street (eastbound left and westbound right)
· Intersection #10 – NB Hwy 1 ramps/W Riverside Drive (eastbound left and northbound left)

The 95th percentile queue lengths are summarized in Table 9. All queue lengths are either contained within
the available storage or the project does not increase the queue by more than one vehicle length (i.e., 25
feet or more) for queue lengths already exceeding the available storage under no project conditions.

Queuing analysis does not show the need for any left-turn or right-turn storage lanes at the proposed
entrances to the project site from adjacent public streets. Queuing analysis calculation sheets are provided
in Appendix B.
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Table 9: Vehicle Queuing Analysis

Note: NBL=northbound left, NBR=northbound right, SBL=southbound left, SBR=southbound right, EBL=eastbound left, EBR=eastbound right, WBL=westbound left, WBR=westbound right
Queue lengths greater than queue storage are bolded. Deficiencies are shaded in gray. Queue lengths less than 25 feet are reported as <25.

AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak
EBR 140 94 121 116 141 115 140 164 214 166 215
WBL 260 166 190 178 206 180 205 216 266 222 272
EBR 100 153 512 159 531 161 539 214 740 215 747
NBL 300 483 452 498 470 506 473 579 631 585 634
EBL 130 62 97 77 115 87 120 90 153 101 159
WBR 120 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25
EBL 170 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25

NBTL 550 108 63 138 73 148 78 468 345 485 358

7 Ohlone Parkway/W Beach Street Signal

10 NB Hwy 1 ramps/W Riverside Drive SSSC

3 Main Street/Ohlone Parkway Signal

4 Main Street/E Riverside Drive Signal

Backgroud Background Plus Project Cumulative Cumulative Plus Project
# Intersection Control Movement

Storage
Length (ft)

Existing
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6. SITE ACCESS

This section discusses site access, site circulation, pedestrian facilities, bicycle facilities, transit
recommendations, and sight distance analysis for the project.

The project proposes three unsignalized driveways on Manabe Ow Road and one right-turn exit-only
driveway on Ohlone Parkway. The following summarizes the project access locations:

· Manabe Ow Road & Driveway 1 – Truck Access
o Full access driveway
o Stop-controlled northbound movement for project driveway

· Manabe Ow Road & Driveway 2 – Passenger Car Access
o Full access driveway
o Stop-controlled northbound movement for project driveway

· Manabe Ow Road & Driveway 3 – Passenger Car Access
o Full access driveway
o Stop-controlled northbound movement for project driveway

· Ohlone Parkway & Driveway 4 – Truck and Passenger Car Access
o Right-turn exit-only driveway
o Stop-controlled eastbound movement for project driveway

Appendix B contains the queuing worksheets for the Project’s driveways. These AM and PM peak hour
worksheets are the results of the Cumulative (2040) Plus Project Conditions and show that the proposed
driveway throats are a sufficient length to accommodate the project queues during the site’s peak hours.
For Driveway 1, the throat depth was measured as 250 feet, which is the distance from the adjacent
roadway to the first parking space on the west side of the project site. As shown, the estimated outbound
vehicle queue is less than 25 feet, or less than one vehicle. This is less than the throat depth of 250 feet,
and therefore it is not anticipated inbound vehicles for this driveway would be blocked from making a
southbound left turn into the internal drive aisle and potentially result in inbound vehicles extending onto
Manabe Ow Road. For Driveway 2, the throat depth was measured as 50 feet, which is the distance from
the adjacent roadway to the parking spaces along the north side of the project site. As shown, the estimated
outbound vehicle queue is less than 25 feet, or less than one vehicle. This is less than the throat depth of
50 feet, and therefore it is not anticipated that any parked vehicles along the north side of the project site
would be blocked by the outbound vehicles. For Driveway 3, the throat depth was measured as 30 feet,
which is the distance from the adjacent roadway to the first drive aisle nearest to the project driveway. As
shown, the estimated outbound vehicle queue is less than 25 feet, or less than one vehicle. This is less
than the throat depth of 30 feet, and therefore it is not anticipated that any parked vehicles along the east
parking lot of the project site would be blocked by the outbound vehicles. For Driveway 4, the throat depth
was measured as 120 feet, which is the distance from the adjacent roadway to the first parking space on
the southside of the project driveway. As shown, the estimated outbound vehicle queue is less than 25 feet,
or less than one vehicle. This is less than the throat depth of 120 feet, and therefore it is not anticipated
that any parked vehicles along the south side of the project site would be blocked by the outbound vehicles.

SITE CIRCULATION

Internal circulation paths for each vehicle type are described below. For passenger vehicles, it is planned
for these vehicles to use the parking spaces on the eastern and northern portions of the project site, which
are the closest to Driveways 2 and 3. Passenger vehicles can park in these parking spaces and walk to the
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building’s office entrance along the eastern and northern side of the proposed building. For trucks, it is
planned for these vehicles to use the trailer parking spaces on the western and southern edge of the project
site. Access to these parking spaces would be inbound and outbound for Driveway 1 and Driveway 2.

TWO-TENANT SCENARIO

A speculative multi-tenant site plan is being developed. Currently, the Ohlone Parkway driveway is right-
out access only. In the case of multiple tenants, a southbound right-turn pocket will be constructed at the
Ohlone Parkway driveway to allow inbound trips. This scenario will result in a change in trip assignment
which should not impact any off-site intersections, only the driveway trip assignment. Therefore, the off-site
intersection level of service shall remain the same as the single tenant scenario discussed in this report. If
the multi-tenant option is implemented, a more in-depth study regarding parking and circulation analysis
will be required to be submitted to the City as part of the tenant improvement package.

PEDESTRIAN FACILITIES

There are currently paved sidewalks along the southern side of Manabe Ow Road, adjacent to the project
site. This existing sidewalk provides access for the employees and visitors of the project to access the
Class I trail along Ohlone Parkway, to the north of the Manabe Ow Road, as well as the nearby residential
and park uses along Ohlone Parkway. Along Ohlone Parkway to the south of Manabe Ow Road, the existing
paved sidewalks on both sides terminate approximately 140 feet to the south of West Slough Road.

Within the project site, on-site sidewalks are proposed along the edges of the eastern building frontage,
western building frontage, and northern building frontage for pedestrian access. There is a pedestrian path
from the northeast corner of the building that connects to the existing sidewalk along Manabe Ow Road.
Since there are gaps in the pedestrian facilities adjacent to the project along Ohlone Parkway, the project
will construct sidewalks along the project frontage and across the railroad tracks to connect to the nearest
adjacent sidewalk south of the track.

BICYCLE FACILITIES

There are many existing bicycle facilities within the study area that provide access to the project site. A
Class II bicycle lane exists in each direction along Manabe Ow Road between the project driveways and
the roundabout at Manabe Ow Road and Ohlone Parkway. At this intersection, the Class II bike lane
transitions into a shared Class III bicycle route in which bicyclists share the roadway with motorists. Along
Ohlone Parkway, to the north of Manabe Ow Road, there exists a Class I bicycle path to Harkins Slough
Road. Bicyclists can use these bicycle facilities to access the retail uses along Main Street to the north, as
well as the bus stops on Ohlone Parkway. In addition, a future bike trail adjacent to the south side of the
project site will be constructed by the City.

Within the project site, bicyclists can share the drive aisles with motorists. The site provides 11 short-term
bicycle parking spaces, which meets the requirement per the City Municipal Code section 14-17.113. 10
long-term bicycle parking spaces will be located within the office area.

TRANSIT

The Project area is currently served by Santa Cruz Metro. The project site is approximately 2,000-2,500
feet in walking distance to the nearest transit stop along Ohlone Parkway and Bree Lane (southbound bus
route) and Ohlone Parkway and Lighthouse Drive (northbound bus route). This bus stop only serves Route
74S, which is for Pajaro High School and the Watsonville Community Hospital. The other nearest bus stop
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for the project is located at the intersection of Main Street and Ohlone Parkway, which is approximately 1.3
miles to the north of the project site. This bus stop is outside of a typical walking distance (i.e., 0.5 miles).
The Watsonville Transit Center is located approximately 1.5 miles from the project site to the east. This
transit center is also outside of a typical walking distance and there are also gaps within the pedestrian
network to access the Watsonville Transit Center to the south and to the east.

Based on the distances of the nearest bus stop and the Watsonville Transit Center, it is unlikely that many
of the employees and visitors to the project would use transit. In addition, according to the United States
Census Bureau for the five-year average reported in 2019, approximately 1.1 percent of workers 16 years
and over use public transportation to commute. Therefore, given an estimated total of 316 daily trips, only
one (1) percent or three (3) employee trips would use transit even if it were easily accessible, which is
minimal. If the demand for transit were needed for this project in the future, the project could work with
Santa Cruz Metro to provide additional bus service at the existing nearby bus stops on Ohlone Parkway.

SIGHT DISTANCE

A sight distance analysis for each project driveway was conducted to determine if vehicles, vans, and trucks
exiting each driveway would have adequate sight distance to observe conflicting traffic along the major
roadways adjacent to the project site. Intersection sight distance for the project driveways were evaluated
following methodology from the American Association of State Highway and Transportation Officials
(AASHTO), A Policy on Geometric Design of Highway and Street, 7th Edition3. Sight distance for each
project driveway was determined based the proposed project site plan and the following AASHTO
intersection sight distance criteria formula:

Intersection Sight Distance = 1.47 x Vmajor x tg

Where Vmajor is the design speed of the major road and tg is the time gap for the vehicle to exit the project
driveway and enter the major road. No spot speed study was conducted; posted speed limits and design
speeds were used to determine sight distance.

Intersection #11 – Manabe Ow Road / Driveway 1

Driveway 1 provides access primarily to trucks to the site. The time gap for a single-unit truck to make a
left-turn and right-turn onto Manabe Ow Road is 9.5 seconds and 8.5 seconds, respectively. With a 25 mph
posted speed limit along Manabe Ow Road, the sight distance criteria for trucks making a right-turn is 315
feet and making a left-turn is 350 feet. As shown in the Figure 19, the sight triangles at Driveway 1 should
be clear of obstructions for a truck exiting the driveway to observe oncoming eastbound and westbound
vehicles along Manabe Ow Road.

Intersection #12 – Manabe Ow Road / Driveway 2

Driveway 2 provides access primarily to passenger cars to the site. The time gap for a passenger car to
make a left-turn and right-turn onto Manabe Ow Road is 7.5 seconds and 6.5 seconds, respectively. With
a 25 mph posted speed limit along Manabe Ow Road, the sight distance criteria for passenger cars making
a left-turn is 280 feet and making a right-turn is 240 feet. As shown in the Figure 20, the sight triangles at

3 A Policy on Geometric Design of Highway and Street, 7th Edition, American Association of State Highway
and Transportation Officials (AASHTO), 2018.
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Driveway 2 should be clear of obstructions for a passenger car exiting the driveway to observe oncoming
eastbound and westbound vehicles along Manabe Ow Road.

Intersection #13 – Manabe Ow Road / Driveway 3

Driveway 3 provides access primarily to passenger cars to the site. The time gap for a passenger car to
make a left-turn and right turn onto Manabe Ow Road is 7.5 seconds and 6.5 seconds, respectively. With
a 25 mph posted speed limit along Manabe Ow Road, the sight distance criteria for passenger cars making
a left-turn is 280 feet and making a right-turn is 240 feet. As shown in the Figure 21, the sight triangles at
Driveway 3 should be clear of obstructions for a passenger car exiting the driveway to observe oncoming
eastbound and westbound vehicles along Manabe Ow Road.

Intersection #14 – Ohlone Parkway / Driveway 4

Driveway 4 provides access to right-turn outbound trucks and passenger car. The time gap for a single-unit
truck to make a right-turn onto Ohlone parkway is 8.5 seconds. With a 35 mph posted speed limit along
Ohlone Parkway, the sight distance criterion for trucks making a right-turn is 440 feet. As shown in the
Figure 22, the sight triangles at Driveway 4 should be clear of obstructions for a truck exiting the driveway
to observe oncoming southbound vehicles along Ohlone Parkway.
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7. PARKING

This chapter summarizes the Project’s parking requirements.

WATSONVILLE PARKING REQUIREMENTS

Parking requirements for land uses within the City of Watsonville are provided in Chapter 14-17 of the
Watsonville Municipal Code. This section includes parking requirements for vehicles and bicycles.

VEHICLE PARKING REQUIRED

Required parking for vehicles is based on land use. In accordance with the Watsonville Municipal Code,
parking for warehousing and office shall be provided at the following rates:

· Wholesaling with stock (with warehousing): 5 spaces, plus 1 space for each employee on the shift
with the maximum number of personnel

· Office: 1 space per 300 square feet

Assuming the project site has an office area of 10,000 square feet and would have a maximum number of
60 employees on a shift, a minimum of 99 vehicle parking spaces would be required.

The site plan provided by the project applicant includes a breakdown of vehicle parking provided:

· Passenger car parking spaces = 100 parking spaces
· Truck trailer stalls = 99 trailer spaces

The project provides a total of 199 parking spaces, which provides adequate parking as required by the
City.

BICYCLE PARKING REQUIRED

Required parking for bicycles is based on the number of required vehicle parking spaces. Bicycle parking
is to be provided at five (5) percent of the vehicle parking required. This results in 5 required bicycle parking
spaces. Each bicycle parking space shall be no less than six (6) feet long by two (2) feet wide and shall
have a parking rack capable of supporting bicycles of various sizes in a vertical position. Parking spaces
shall be clustered in lots not to exceed 10 spaces each.

The site provides 11 short-term bicycle parking spaces, which meets the City’s requirement. 10 long-term
bicycle parking spaces will be located within the office area.
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8. CONCLUSIONS AND RECOMMENDATIONS SUMMARY

This section summarizes the results and recommendations of this TIS and subsequent project frontage and
access recommendations.

PROJECT RECOMMENDATIONS

OFF-SITE ROADWAY IMPROVEMENTS

The project does not propose any off-site roadway improvements associated with the project design.
Recommended roadway improvements to improve on roadway deficiencies are discussed later.

PEDESTRIAN FACILITIES

There are gaps in the existing sidewalks along the project frontage on Ohlone Parkway. It is recommended
that the project construct sidewalks along the project frontage and across the railroad tracks to connect to
the nearest adjacent sidewalk south of the track.

BICYCLE FACILITIES

There are Class II bicycle facilities existing along the project frontage and on Manabe Ow Road. In addition,
the City is proposing a future Class I bicycle path along the south side of the site. The site provides 11
short-term bicycle parking spaces, which meets the City’s requirement. 10 long-term bicycle parking spaces
will be located within the office area.

PARKING REQUIREMENTS

The project is proposing to provide 100 vehicle parking spaces. The project provides more than the
minimum of 99 parking spaces required by the City.

PROJECT DRIVEWAYS

The development of the Project proposes the construction of three unsignalized driveways on Manabe Ow
Road and one exit-only driveway on Ohlone Parkway:

· Manabe Ow Road & Driveway 1 – Truck Access
o Full access driveway
o Stop-controlled northbound movement for project driveway

· Manabe Ow Road & Driveway 2 – Passenger Car Access
o Full access driveway
o Stop-controlled northbound movement for project driveway

· Manabe Ow Road & Driveway 3 – Passenger Car Access
o Full access driveway
o Stop-controlled northbound movement for project driveway

· Ohlone Parkway & Driveway 4 – Truck and Passenger Car Access
o Right-turn exit-only driveway
o Stop-controlled eastbound movement for project driveway
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PROJECT IMPACTS AND MITIGATIONS

As discussed previously in the Section 4, the project VMT/employee (i.e. 15.1) is expected to exceed the
threshold of significance for VMT/employee (i.e. 11.8) and as a result the project is determined to have a
significant transportation impact.

POTENTIAL IMPROVEMENT

The project plans to prepare a transportation demand management (TDM) program to reduce the project’s
VMT. In addition, the project would pay into the City’s VMT Bank Program to further reduce the project’s
VMT impact.

TDM Program

This program plans to recommend TDM measures that would individually reduce the project’s VMT and
trips, with the goal of obtaining a 21.9 percent VMT reduction to make the Project’s VMT significant impact
less than significant with mitigation. It should be noted, however, that a maximum 15 percent VMT reduction
can be achieved by the TDM program per the County’s VMT guidelines. Therefore, this TDM program will
aim to achieve the maximum 15 percent VMT reduction, with the remaining 6.9 percent VMT reduction
coming from the VMT Bank Program, as discussed after this section.

For the TDM program, the following TDM measures are being proposed:

1. Travel Behavior Change Program
2. Preferential Carpool Parking Spaces
3. Telecommuting
4. Alternative Work Schedule
5. Bike Share
6. Bicycle Parking in excess of Code and Showers/Changing Rooms
7. Pedestrian Network Improvements

Table 10 provides a brief description of each proposed TDM measure and also the individual percent VMT
reduction for each measure based on the VMT tool. Based on the proposed TDM measures, the project
would be able to achieve the maximum 15 percent VMT reduction allowed per the County’s VMT guidelines.
It should be noted that based on the County’s VMT guidelines, no distinction is noted as to whether a TDM
reduction can be taken if the proposed TDM measure is fulfilling another requirement.  Since a TDM
measure is increasing the likelihood of alternative modes of transportation, whether it is required or not
required by the City, a TDM reduction was taken.

VMT Bank Program

The Watsonville VMT Mitigation Banking Fee Program is a programmatic approach to respond to the need
for feasible VMT mitigation programs. Programmatic approaches that rely on collectively funding larger
infrastructure projects allow a development project to obtain an amount of mitigation commensurate with
their impact, include only a single payment without the complexity of ongoing management, and do not
require on-going mitigation monitoring. Programmatic approaches can also provide a public benefit in terms
of funding transportation improvements that would not otherwise be constructed, resulting in improvements
to congestion, GHG emissions, increased transportation choices, and additional opportunities for active
transportation.
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The VMT Mitigation Banking Fee Program calculates the cost per VMT reduction as $1,524.21. Therefore,
to achieve the 6.9 percent VMT reduction needed after implementation of the TDM program, the project
would be responsible to pay $91,452.60. This is calculated as 6.9 percent being equivalent to a 1.0 VMT
per employee reduction. Since there are 60 employees and each employee needs to reduce by 1.0 VMT
at a cost of $1,524.21 per VMT the calculation is as follows:

VMT Banking Fee = 60 employees x 1.0 VMT per employee x $1,524.21 per VMT

Therefore, the combination of the TDM program and payment of the VMT Banking Fee Program
would minimize the Project’s VMT impact.

Table 10: Potential TDM Measure Summary

# TDM Measure Description
VMT

Reduction
(%)

1
Mandatory Travel
Behavior Change
Program

Development of a travel behavior change program that targets
individual’s attitudes, goals, and travel behaviors, educating
participants on the impacts of their travel choices and the
opportunities to alter their habits.
Provide a website that allows employees to research other
modes of transportation for commuting. Also includes the use
of marketing and promotional tools to educate and inform
travelers about site-specific transportation options and the
effects of their travel choices with passive educational and
promotional materials.

1%

2 Preferential Carpool
Parking Spaces

Reserved parking spaces for carpool vehicles that are closer to
the building entrances.

1%

3 Telecommuting Use of telecommunications as a substitute for physical travel. 2%

4 Alternative Work
Schedule

Flextime, Compressed Work Week (CWW), and staggered
shifts

2%

5 Bike Share
Subsidize shared bicycle or shared mobility memberships and
provide parking facilities for shared mobility if applicable.

7%

6 Bicycle Parking excess
of Code

Implement long-term bicycle parking in excess of the County
Code to support safe and comfortable bicycle travel by
providing parking facilities at destinations.

2%

7 Pedestrian Network
Improvements

Implement pedestrian network improvements throughout and
around the project site that encourage people to walk. The
project will construct sidewalks along the project frontage along
Ohlone Parkway and across the railroad tracks to connect to the
nearest adjacent sidewalk south of the track.

2%

Total 17%
Maximum Reduction 15%
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PROJECT DEFICIENCIES

In cases when the project traffic worsens an intersection from an acceptable LOS to an unacceptable LOS
or if the project traffic increases the intersection delay by five (5) or more seconds for an intersection that
is already operating unacceptably without the project, this is considered a project deficiency. For each
project deficiency, improvements have been identified to improve the intersection to an acceptable LOS or
to better than pre-project conditions.

Based on the results of the traffic analysis, the following intersection project LOS deficiencies are noted:

· Intersection #10 – NB Highway 1 ramps/W Riverside Drive (Background Plus Project and
Cumulative Plus Project AM and PM peak hours)

No project queuing deficiencies were identified.

For the project LOS deficiencies, the following Project Improvements were identified and recommended:

PROJECT LOS DEFICIENCY: NB HIGHWAY 1 RAMPS/W RIVERSIDE DRIVE
(INTERSECTION #10)

The intersection of NB Highway 1 ramps/W Riverside Drive will have an LOS deficiency in the Background
plus Project and Cumulative Plus Project scenarios for both the AM and PM peak hours.

Background Plus Project

In the Background plus Project conditions, the intersection of NB Highway 1 ramps/W Riverside Drive will
operate at an unacceptable LOS F with a delay of 69.9 seconds for the worst approach in the AM peak
hour and a delay of 62.8 seconds for the worst approach in the PM peak hour. The intersection operates
at an unacceptable LOS F without the project in the AM and PM peak hours, and the project increases the
delay by 5.6 seconds and 5.3 seconds in the AM and PM peak hours, respectively. Since each peak hour
increase is more than five (5) seconds, this is a project deficiency.

Recommended Intersection Improvement. To improve the intersection to an acceptable LOS, it is
recommended that the intersection be signalized or to install a roundabout. Signalizing the intersection
would improve the intersection level of service to an acceptable LOS B in the AM and PM peak hours in
the Background plus Project condition. It should be noted that the intersection meets the peak hour signal
warrant during this condition. Alternatively, installing a one-lane roundabout at the intersection would
improve the intersection level of service to an acceptable LOS A in the AM and PM peak hours in the
Background plus Project condition.

Traffic signal control analysis sheets can be found in Appendix C. Roundabout analysis sheets can be
found in Appendix E.

Cumulative Plus Project

In the Cumulative Plus Project conditions, the intersection of NB Highway 1 ramps/W Riverside Drive will
operate at an unacceptable LOS F with a delay of 411.1 seconds in the AM peak hour and an unacceptable
LOS F with a delay of 612.5 seconds in the PM peak hour. The intersection operates at an unacceptable
LOS F without the project in the AM and PM peak hours, and the project increases the delay by 21.1
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seconds and 49.2 seconds in the AM and PM peak hours, respectively. Since each peak hour increase is
more than five (5) seconds, this is a project deficiency.

Recommended Intersection Improvement. To improve the intersection to an acceptable LOS, it is
recommended that the intersection be signalized or to install a one-lane roundabout. Signalizing the
intersection would improve the intersection level of service to an acceptable LOS B in the AM peak hour
and an acceptable LOS C in the PM peak hour in the Cumulative Plus Project condition. It should be noted
that the intersection meets the peak hour signal warrant for this intersection in the Cumulative Plus Project
condition. Alternatively, installing a one-lane  roundabout at the intersection would improve the intersection
level of service to an acceptable LOS A in the AM and PM peak hours in the Cumulative Plus Project
condition. Traffic signal control analysis sheets can be found in Appendix C. Roundabout analysis sheets
can be found in Appendix E.

Fair Share Costs

Since the intersection operates unacceptably without the project traffic added and the improvements
improve the intersection to an acceptable LOS, the project is responsible to pay its fair share contribution
of the improvement costs. The project’s fair share contribution for this intersection improvement is
calculated to be 3.9 percent.

Intersection Control Evaluation (ICE)

It should be noted that this intersection is operated by Caltrans. Per the Caltrans Intersection Control
Evaluation (ICE) Traffic Operations Policy Directive 13-02, an analysis to consider and determine the best
intersection control at an impacted Caltrans intersection must be performed during the transportation
planning or project initiation process. Therefore, a planning level analysis was completed for the intersection
of NB Highway 1 ramps/W Riverside Drive to determine the optimal intersection control in the Cumulative
Plus Project conditions. The potential options are:

1) Side-street stop-control (Existing)
2) All-way stop-control
3) Roundabout
4) Traffic Signal

The intersection currently operates as side-street stop-control and therefore can be found in Appendix B.
All-way stop-control analysis sheets can be found in Appendix D. Roundabout analysis sheets can be
found in Appendix E. Traffic signal control was analyzed as part of the deficiency improvements, and
therefore can be found in Appendix C. Signal warrant calculations can be found in Appendix F.

Side-Street Stop Controlled Intersection

The side-street stop-controlled operation does not operate acceptably considering the LOS D threshold.
The intersection operates at a LOS F in the AM and PM peak hours.

All-Way Stop Controlled Intersection

The all-way stop-controlled operation does not operate acceptably considering the LOS D threshold. The
intersection operates at a LOS F in the AM and PM peak hours.
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Roundabout

A roundabout was considered for traffic control. The roundabout would require at a minimum a 100-foot
inscribed diameter for a one-lane roundabout, and a minimum 150-foot inscribed diameter for a two-lane
roundabout, per Federal Highway Administration (FHWA)4 standards. These diameters were selected to
accommodate a WB-50 vehicle (i.e., a truck). The intersection of NB Highway 1 ramps/W Riverside Drive
appears to have sufficient right-of-way and therefore, this traffic control would be feasible.

The proposed roundabout was analyzed with the Cumulative Plus Project AM and PM peak hour volumes.
The roundabout was modeled in SIDRA software, which is typical of the industry standard. The intersection
would operate at an acceptable LOS A in the AM and PM peak hours.

Traffic Signal

A traffic signal was considered for traffic control. The intersection of NB Highway 1 ramps/W Riverside Drive
appears to have sufficient right-of-way and therefore, this traffic control would be feasible.

The proposed traffic signal was modeled in Synchro software using the same methodology as the signalized
intersection methodology for other intersections. The intersection would operate at an acceptable LOS B in
the AM peak hour and an acceptable LOS C in the PM peak hour. Analysis sheets are shown in Appendix
B.

Conclusions

The ICE compared multiple potential traffic controls for the intersection of NB Highway 1 ramps/W Riverside
Drive. Table 11 summarizes the parameters considered for each traffic control at the intersection.

Table 11: Intersection Control Comparison Summary – Intersection #10

Intersection Traffic Control Meets ROW Meets LOS Meets All
Requirements

NB Hwy 1 ramps/
W Riverside Drive

SSSC Yes No No
AWSC Yes No No

RAB (1 Lane) Yes Yes Yes
Signal Yes Yes Yes

Notes:
 SSSC – Side-street stop-controlled
 AWSC – All-way stop-controlled
 RAB – Roundabout
 ROW – Right-of-way
 Traffic controls bolded meet all the requirements.

For the intersection of NB Highway 1 ramps/W Riverside Drive, there are two feasible options for the future
traffic control at this intersection, a one-lane roundabout and a traffic signal. Prior to implementation of
either traffic control, a more comprehensive ICE will be prepared by the City.

4 Roundabouts: An informational Guide, Federal Highway Administration, 2000.
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INTERSECTION DEFICIENCIES

Per the City, the scenarios and peak hours in which intersections #5 and #6 will operate unacceptably were
identified:

· #5 – Ohlone Parkway/Loma Vista Way
o Cumulative AM and PM peak hours
o Cumulative plus Project AM and PM peak hours

· #6 – Ohlone Parkway/Lighthouse Drive
o Cumulative PM peak hour
o Cumulative plus Project PM peak hour

Traffic signal control analysis sheets can be found in Appendix D. Roundabout analysis sheets can be
found in Appendix E. For the intersection deficiencies noted above, the following Intersection
Improvements were identified and recommended:

INTERSECTION LOS DEFICIENCY: OHLONE PARKWAY/LOMA VISTA WAY
(INTERSECTION #5)

The intersection of Ohlone Parkway/Loma Vista Way will operate at an unacceptable LOS in the Cumulative
and Cumulative plus Project conditions for the AM and PM peak hours. The following describes the
recommended intersection improvements to improve the intersection LOS to an acceptable LOS.

Cumulative

In the Cumulative conditions, the intersection of Ohlone Parkway/Loma Vista Way will operate at an
unacceptable LOS F with a delay of 61.7 seconds in the AM peak hour and with a delay of 53.3 seconds in
the PM peak hour for the worst approach.

Recommended Intersection Improvement. To improve the intersection to an acceptable LOS, it is
recommended that a one-lane roundabout be installed at this intersection. It should be noted that this
intersection does not meet the peak hour signal warrant for any scenario. This recommended improvement
at the intersection would improve the intersection level of service to an acceptable LOS A in the AM and
PM peak hours in the Cumulative condition.

Cumulative Plus Project

In the Cumulative Plus Project conditions, the intersection of Ohlone Parkway/Loma Vista Way will operate
at an unacceptable LOS F with a delay of 64.2 seconds in the AM peak hour and with a delay of 54.8
seconds in the PM peak hour for the worst approach.

Recommended Intersection Improvement. To improve the intersection to an acceptable LOS, it is
recommended that a one-lane roundabout be installed at this intersection. It should be noted that this
intersection does not meet the peak hour signal warrant for any scenario. This recommended improvement
at the intersection would improve the intersection level of service to an acceptable LOS A in the AM and
PM peak hours in the Cumulative plus Project condition.
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Trigger Analysis

Since this intersection was previously identified for mitigation, a trigger analysis was completed to estimate
when the intersection would likely transition from an acceptable LOS to an unacceptable LOS. The
recommended one-lane roundabout for this intersection could then be implemented to improve the
intersection LOS.

To determine when the intersection would fail operationally, the traffic volumes for the intersection were
grown annually based on the volumes from the Background and Cumulative conditions. This was completed
for both the without and with Project volumes added. Without and with the project volumes added, it is
anticipated that the intersection of Ohlone Parkway/Loma Vista Way would fail in year 2029. The project
will be responsible for constructing this one-lane roundabout with funding from the adjacent 200 Manabe
Ow Road project.

INTERSECTION LOS DEFICIENCY: OHLONE PARKWAY/LIGHTHOUSE DRIVE
(INTERSECTION #6)

The intersection of Ohlone Parkway/Lighthouse Drive will operate at an unacceptable LOS in the
Cumulative and Cumulative plus Project conditions for the PM peak hour. The following describes the
recommended intersection improvements to improve the intersection LOS to an acceptable LOS.

Cumulative

In the Cumulative conditions, the intersection of Ohlone Parkway/Lighthouse Drive will operate at an
unacceptable LOS E with a delay of 45.4 seconds in the PM peak hour for the worst approach.

Recommended Intersection Improvement. To improve the intersection to an acceptable LOS, it is
recommended that a one-lane roundabout be installed at this intersection. It should be noted that this
intersection does not meet the peak hour signal warrant for any scenario. This recommended improvement
at the intersection would improve the intersection level of service to an acceptable LOS A in the AM and
PM peak hours in the Cumulative condition.

Cumulative Plus Project

In the Cumulative Plus Project conditions, the intersection of Ohlone Parkway/Lighthouse Drive will operate
at an unacceptable LOS E with a delay of 46.6 seconds in the PM peak hour for the worst approach.

Recommended Intersection Improvement. To improve the intersection to an acceptable LOS, it is
recommended that a one-lane roundabout be installed at this intersection. It should be noted that this
intersection does not meet the peak hour signal warrant for any scenario. This recommended improvement
at the intersection would improve the intersection level of service to an acceptable LOS A in the AM and
PM peak hours in the Cumulative plus Project condition. The future East Business Park development will
be responsible for constructing this one-lane roundabout with funding from the adjacent 200 Manabe Ow
Road project.

Trigger Analysis

Since this intersection was previously identified for mitigation, a trigger analysis was completed to estimate
when the intersection would likely transition from an acceptable LOS to an unacceptable LOS. The
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recommended one-lane roundabout for this intersection could then be implemented to improve the
intersection LOS.

To determine when the intersection would fail operationally, the traffic volumes for the intersection were
grown annually based on the volumes from the Background and Cumulative conditions. This was completed
for both the without and with Project volumes added. Without the project volumes added, it is anticipated
that the intersection of Ohlone Parkway/Lighthouse Drive would fail in year 2036, and with the project
volumes added, it is anticipated that the intersection of Ohlone Parkway/Lighthouse Drive would fail in year
2035. The project will be responsible for constructing this one-lane roundabout with funding from the
adjacent 200 Manabe Ow Road project.

FAIR SHARE COSTS

Per the City, the project will be required to pay fair share contributions toward the traffic
improvement projects identified in the Manabe-Ow Business Park Specific Plan Environmental
Impact Report Mitigation Measures (MM) instead of paying its traffic impact fee (TIF) contribution.
If the intersection was identified to operate deficiently in only one park hour in the previous EIR, the fair
share percentage was based on that respective AM or PM peak hour. If the intersection was identified to
operate deficiently in both the AM and PM peak hours in the previous EIR, the fair share percentage was
based on the higher percentage for the AM or PM peak hours. Table 12 summarizes the fair share
percentages.

Table 12: Fair Share Percentage Summary

# Intersection Mitigation Number Fair Share
Percentage

1 Highway 1 Northbound Off Ramp/Harkins Slough Road MM 3.12-11 7.0%

2 Green Valley Road/Main Street MM 3.12-10 1.2%
3 Ohlone Parkway/Main Street MM 3.12-7 2.7%
4 Main Street/West Riverside Drive MM 3.12-4 2.0%
5 Ohlone Parkway/Loma Vista Way Install a Roundabout TBD A

6 Ohlone Parkway/Lighthouse Drive Install a Roundabout 0%B

8 West Beach/Walker Street MM 3.12-3 4.6%
9 Highway 1 Southbound Ramps/Highway 129 – Riverside Drive MM 3.12-6b 11.7%
10 Highway 1 Northbound Ramps/Highway 129 – Riverside Drive MM 3.12-6a 3.9%

A This project will construct the roundabout with funding from the adjacent project at 200 Manabe Ow Road.
B The Future East Business Park development will construct the roundabout with funding from the adjacent project at
200 Manabe Ow Road.
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APPENDIX

A – EXISTING TRAFFIC VOLUME DATA SHEETS

B – LEVEL OF SERVICE AND VEHICLE QUEUING CALCULATION SHEETS

C – IMPROVEMENT OUTPUTS

D – ICE OUTPUTS

E – SIDRA OUTPUTS
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A – Existing Traffic Volume Data Sheets



Year INTID NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU Total
Harkins Slough Rd/NB Hwy 1 2021 1 54 0 405 0 0 0 0 0 0 392 0 0 0 637 0 0 1489
Main Street/S Green Valley Road 2021 2 219 484 178 1 190 423 127 0 170 532 214 10 147 616 204 4 3521
Main Street/Ohlone Parkway 2021 3 242 252 121 0 45 233 171 0 146 605 166 1 108 572 32 2 2699
Main Street/E Riverside Drive 2021 4 377 753 317 0 42 328 45 0 58 366 276 4 265 461 52 0 3348
Ohlone Parkway/Loma Vista 2021 5 6 270 3 1 13 248 46 0 89 1 9 0 5 0 24 0 720
Ohlone Parkway/Lighthouse Drive 2021 6 18 163 7 3 16 212 34 1 93 0 53 0 8 1 27 0 642
Ohlone Parkway/W Beach Street 2021 7 0 0 0 0 163 0 118 0 73 153 0 0 0 189 161 0 864
Walker Street/W Beach Street 2021 8 48 197 20 0 62 214 203 0 126 157 48 0 37 145 32 0 1297
SB Hwy 1 ramps/W Riverside Drive 2021 9 0 0 0 0 396 1 213 0 0 164 140 0 2 274 0 0 1199
NB Hwy 1 ramps/W Riverside Drive 2021 10 150 2 334 0 0 0 0 0 104 430 0 0 0 309 616 0 1955

Year INTID NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU Total
Harkins Slough Rd/NB Hwy 1 1
Main Street/S Green Valley Road 2019 2 234 465 153 0 220 426 132 0 172 551 280 14 129 555 223 1 3557
Main Street/Ohlone Parkway 2019 3 303 268 146 0 63 271 162 0 114 602 209 0 124 484 43 1 2793
Main Street/E Riverside Drive 2018 4 369 757 285 0 50 410 24 0 56 339 296 4 264 444 54 1 3357
Ohlone Parkway/Loma Vista 2008 5 1 277 3 0 10 251 46 0 84 1 6 0 10 0 37 0 731
Ohlone Parkway/Lighthouse Drive 2008 6 25 128 3 0 15 217 34 0 126 0 70 0 9 0 25 0 658
Ohlone Parkway/W Beach Street 2008 7 0 0 0 0 149 0 120 0 40 199 0 0 0 185 88 0 788
Walker Street/W Beach Street 8
SB Hwy 1 ramps/W Riverside Drive 2008 9 0 0 0 0 393 0 260 0 0 132 149 0 0 228 0 0 1171
NB Hwy 1 ramps/W Riverside Drive 2008 10 96 0 202 0 0 0 0 0 88 437 0 0 0 354 667 0 1854

Average AM COVID Factor 0.76%

EXISTING ADJ COUNTS AM
Year INTID NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU Total

Harkins Slough Rd/NB Hwy 1 2021 Adj 1 56 0 415 0 0 0 0 0 0 402 0 0 0 652 0 0 1524
Main Street/S Green Valley Road 2019 2 234 465 153 0 220 426 132 0 172 551 280 14 129 555 223 1 3557
Main Street/Ohlone Parkway 2019 3 303 268 146 0 63 271 162 0 114 602 209 0 124 484 43 1 2793
Main Street/E Riverside Drive 2018 4 369 757 285 0 50 410 24 0 56 339 296 4 264 444 54 1 3357
Ohlone Parkway/Loma Vista 2021 Adj 5 7 277 4 2 14 254 48 0 92 2 10 0 6 0 25 0 737
Ohlone Parkway/Lighthouse Drive 2021 Adj 6 19 167 8 4 17 217 35 2 96 0 55 0 9 2 28 0 657
Ohlone Parkway/W Beach Street 2021 Adj 7 0 0 0 0 167 0 121 0 75 157 0 0 0 194 165 0 884
Walker Street/W Beach Street 2021 Adj 8 50 202 21 0 64 219 208 0 129 161 50 0 38 149 33 0 1327
SB Hwy 1 ramps/W Riverside Drive 2021 Adj 9 0 0 0 0 406 2 218 0 0 168 144 0 3 281 0 0 1227
NB Hwy 1 ramps/W Riverside Drive 2021 Adj 10 154 3 342 0 0 0 0 0 107 440 0 0 0 317 631 0 2001

AM



Year INTID NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU Total
Harkins Slough Rd/NB Hwy 1 2021 1 12 0 464 0 0 0 0 0 0 59 0 0 0 398 0 0 934
Main Street/S Green Valley Road 2021 2 203 401 115 2 217 366 110 0 299 823 270 10 164 586 220 6 3794
Main Street/Ohlone Parkway 2021 3 272 339 129 0 104 168 123 0 203 903 213 2 113 543 45 4 3164
Main Street/E Riverside Drive 2021 4 314 771 303 0 83 720 25 0 56 416 573 2 330 340 46 1 3984
Ohlone Parkway/Loma Vista 2021 5 13 247 15 1 23 240 79 0 34 1 10 0 5 2 18 0 693
Ohlone Parkway/Lighthouse Drive 2021 6 64 201 6 10 33 160 67 1 54 1 31 0 4 0 19 0 657
Ohlone Parkway/W Beach Street 2021 7 0 0 0 0 130 0 85 0 130 311 0 0 0 116 192 0 971
Walker Street/W Beach Street 2021 8 51 225 40 0 58 233 128 0 217 242 102 0 43 104 55 0 1506
SB Hwy 1 ramps/W Riverside Drive 2021 9 0 0 0 0 364 2 212 0 0 314 190 0 1 175 0 0 1267
NB Hwy 1 ramps/W Riverside Drive 2021 10 64 3 343 0 0 0 0 0 129 559 0 1 0 311 440 0 1860

Year INTID NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU Total
Harkins Slough Rd/NB Hwy 1 1
Main Street/S Green Valley Road 2019 2 329 447 120 6 225 433 127 0 323 896 317 19 190 600 279 8 4321
Main Street/Ohlone Parkway 2019 3 330 293 118 0 103 183 142 0 231 959 191 1 127 625 48 1 3355
Main Street/E Riverside Drive 2018 4 340 684 339 0 86 673 34 0 55 496 607 3 391 376 43 1 4132
Ohlone Parkway/Loma Vista 2008 5 6 243 8 0 34 203 85 0 52 2 7 0 7 4 26 0 682
Ohlone Parkway/Lighthouse Drive 2008 6 77 182 5 0 23 140 55 0 49 5 33 0 9 0 23 0 607
Ohlone Parkway/W Beach Street 2008 7 0 0 0 0 80 0 69 0 136 317 0 0 0 94 168 0 871
Walker Street/W Beach Street 8
SB Hwy 1 ramps/W Riverside Drive 2008 9 0 0 0 0 405 0 138 0 0 253 156 0 0 187 0 0 1148
NB Hwy 1 ramps/W Riverside Drive 2008 10 100 0 239 0 0 0 0 0 141 517 0 0 0 363 476 0 1846

Average PM COVID Factor 3.46%

EXISTING ADJ COUNTS PM
Year INTID NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU Total

Harkins Slough Rd/NB Hwy 1 2021 Adj 1 14 0 514 0 0 0 0 0 0 66 0 0 0 441 0 0 1035
Main Street/S Green Valley Road 2019 2 329 447 120 6 225 433 127 0 323 896 317 19 190 600 279 8 4321
Main Street/Ohlone Parkway 2019 3 330 293 118 0 103 183 142 0 231 959 191 1 127 625 48 1 3355
Main Street/E Riverside Drive 2018 4 340 684 339 0 86 673 34 0 55 496 607 3 391 376 43 1 4132
Ohlone Parkway/Loma Vista 2021 Adj 5 15 274 17 2 26 266 88 0 38 2 12 0 6 3 20 0 768
Ohlone Parkway/Lighthouse Drive 2021 Adj 6 71 223 7 12 37 178 75 2 60 2 35 0 5 0 22 0 728
Ohlone Parkway/W Beach Street 2021 Adj 7 0 0 0 0 144 0 95 0 144 345 0 0 0 129 213 0 1076
Walker Street/W Beach Street 2021 Adj 8 57 250 45 0 65 259 142 0 241 269 113 0 48 116 61 0 1669
SB Hwy 1 ramps/W Riverside Drive 2021 Adj 9 0 0 0 0 404 3 235 0 0 348 211 0 2 194 0 0 1404
NB Hwy 1 ramps/W Riverside Drive 2021 Adj 10 71 4 380 0 0 0 0 0 143 620 0 2 0 345 488 0 2061

PM
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ìæïë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ìæíð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ìæìë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæðð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæïë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæíð ÐÓ ð ï ð ð ð ð ð ð ð ð ð ð ð ð ð ð ï

ëæìë ÐÓ ð ï ð ð ð ð ð ð ð ð ð ð ð ð ð ð ï

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð í ð ð ð ð ð ð ð ð ð ð ð ð ð ð í

ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ðòððû ðòððû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ï ð ð ð ð ð ð ð ð ð ð ð ð ð ð ï

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð

îïóðçððêçóððï

èñïçñîðîï

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòîëð
ðòîëð

ðéæïë ßÓ ó ðèæïë ßÓ

ðòìðð

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ðòìðð

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Þ·µ»

Ø¿®µ·² Í´±«¹¸ Î¼ Ø¿®µ·² Í´±«¹¸ Î¼ ÒÞ Ø©§ ï Ñºº Î¿³° ÒÞ Ø©§ ï Ñºº Î¿³°



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹

Ó±ª»³»²¬ Ý±«²¬
Ô±½¿¬·±²æ Ø¿®µ·² Í´±«¹¸ Î¼ ú ÒÞ Ø©§ ï Ñºº Î¿³° Ð®±¶»½¬ ×Üæ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ð ð ð ð

éæïë ßÓ ð ð ð ï ð ï ð ð î

éæíð ßÓ ð ð ð ð ð ð ð ð ð

éæìë ßÓ ð ï ð ð ð ð ð ð ï

èæðð ßÓ ð ð ð ð ð ð ð ð ð

èæïë ßÓ ð ð ð ð ð ð ð ð ð

èæíð ßÓ ð ð ð ð ð ð ð ð ð

èæìë ßÓ ð ð ð ð ð ð ð ð ð

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ï ð ï ð ï ð ð í
ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ðòððû ïððòððû ðòððû ïððòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íé óï óï ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ï ð ï ð ï ð ð í

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòîëð ðòîëð ðòîëð

Ø»¿¼»® ÒÛÞ ÒÉÞ ÍÛÞ ÍÉÞ ÛÒÍ ÛÍÞ ÉÒÞ ÉÍÞ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ìæðð ÐÓ ð ð ð ð ð ð ð ð ð

ìæïë ÐÓ ð ð ð ð î ð ð ð î

ìæíð ÐÓ ð ð ð ì ð ì ð ð è

ìæìë ÐÓ ð ð ð ð ð ð ð ð ð

ëæðð ÐÓ ð ð ð ð ð ð ð ð ð

ëæïë ÐÓ ð ð ð ð ð ð ð ð ð

ëæíð ÐÓ ð ð ð ð ð ð ð ð ð

ëæìë ÐÓ ð ð ð ð ð ð ð ð ð

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ì î ì ð ð ïð

ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ííòííû êêòêéû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèê óí óí ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ì î ì ð ð ïð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòîëð ðòîëð ðòîëð

îïóðçððêçóððï

èñïçñîðîï

ðòíïí
ðòîëð ðòíéë

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòíéë
ðòîëð

ÐÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

ðòîëð ðòîëð

ðéæïë ßÓ ó ðèæïë ßÓ

ßÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

Ü¿¬¿ ó Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ø¿®µ·² Í´±«¹¸ Î¼ Ø¿®µ·² Í´±«¹¸ Î¼ ÒÞ Ø©§ ï Ñºº Î¿³° ÒÞ Ø©§ ï Ñºº Î¿³°



Ð®»°¿®»¼ ¾§ Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»

×Üæ îïóðçððêçóððï Ü¿§æ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ßÓ ð êíé ð ð ßÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ÐÓ ð íçè ð ð ÐÓ

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ð ï ð ð
ï ìêì ð ìðë

ð ð ð ð

ð ð ð ð ï ïî ð ëì

ð ð ð ð ÌÛÊ ïìèè ð çíí ð ð ð ð

ð ð ð ð ÐØÚ ðòèë ðòèè

ð ð ð ð
ð ð ï ð

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ÐÓ ð ð ëç ð ÐÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ßÓ ð ð íçî ð ßÓ

ð ÒÑÒÛ

ðìæðð ÐÓ ó ðëæðð ÐÓ ëîí

Ø¿®µ·² Í´±«¹¸ Î¼ ú ÒÞ Ø©§ ï Ñºº Î¿³°

Ð»¿µ Ø±«® Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ø¿®µ·² Í´±«¹¸ Î¼
Ì¸«®¼¿§

ÍÑËÌØÞÑËÒÜ èñïçñîðîï

ìæðð ÐÓ ó ðêæðð ÐÓ

ðéæïë ßÓ ó ðèæïë ßÓ éçé éæðð ßÓ ó ðçæðð ßÓ

ÒÑÒÛ

ð ð ð

Ì±¬¿´ øßÓ÷ ìïð Ì±¬¿´ Þ·µ» øßÓ÷

ð ð ð

ÝÑÒÌÎÑÔ

ïóÉ¿§ Í¬±°øÉÞ÷

Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ì±¬¿´ øÐÓ÷ Ì±¬¿´ Þ·µ» øÐÓ÷

ð

êçï

ÒÑÎÌØÞÑËÒÜ

Ø¿®µ·² Í´±«¹¸ Î¼

Ì±¬¿´ øÒÑÑÒ÷ Ì±¬¿´ Þ·µ» øÒÑÑÒ÷

ÒÑÑÒßÓ ÐÓ

ÐÓ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÐÓ

ÒÑÑÒ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÒÑÑÒ

ð
ð
ð

ð
ð
ð

î
ð
ð

ì
ð
ï

ð

ð

ðð

ð

ð

ð

ð

ðð

ð

ð

ð

ð

ðð

ð

ð

ìêì

ð

ïîð

ð

ð

ð

ð

ðð

ð

ð

ìðë

ð
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Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Í Ù®»»² Ê¿´́ »§ Î¼ ú Ó¿·² Í¬

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ Í·¹²¿´·¦»¼ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ïòë îòë ð ð ðòë ïòë ï ð î î ï ð î î ï ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ èî éï ïí ð ïç èë ëï ð ïí êï ìí ð ïé îîç îî ð éðê

éæïë ßÓ êê çè íè ð íï ïëî ìç ð íç ïïî ëë ï ëí îðí îç ð çîê

éæíð ßÓ ëð ïïî ëï ð íè ïðê îê ð ìì ïìì éî î ëì ïêì ìì ï çðè

éæìë ßÓ ìç ïîê ëë ð êî èê îí ð ëê ïéè ìì ë îì ïíî êê ï çðé

èæðð ßÓ ëì ïìè íì ï ëç éç îç ð íï çè ìí î ïê ïïé êë î ééè

èæïë ßÓ íë éç ïê ï êé çî îì ð ìç ïîê íè î îð ïïï ìí ï éðì

èæíð ßÓ íé êè ïç ð ìì éî íì ð îç ïïî ìï î ïé ïîë íç ð êíç

èæìë ßÓ íð ëì ïì ð ìí ëè íî ð ìï ïìê íð î ïè ïïð ìì ð êîî

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ìðí éëê îìð î íêí éíð îêè ð íðî çéé íêê ïê îïç ïïçï íëî ë êïçð

ßÐÐÎÑßÝØ ûù æ îèòééû ëíòçêû ïéòïíû ðòïìû îêòêéû ëíòêìû ïçòêçû ðòððû ïèòïèû ëèòèîû îîòðíû ðòçêû ïîòíçû êéòìðû ïçòçîû ðòîèû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ îïç ìèì ïéè ï ïçð ìîí ïîé ð ïéð ëíî îïì ïð ïìé êïê îðì ì íëïç

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòèíð ðòèïè ðòèðç ðòîëð ðòéêê ðòêçê ðòêìè ðòððð ðòéëç ðòéìé ðòéìí ðòëðð ðòêèï ðòéëç ðòééí ðòëðð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ïòë îòë ð ð ðòë ïòë ï ð î î ï ð î î ï ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ëï ïíé îï î ëç ïðç íë ð ëç îïð ëê í íè ïíç ëí ï çéí

ìæïë ÐÓ ëê çì îé ð ëí ïðè íì ð êì îïê ëç ì ëï ïíï ëí ï çëï

ìæíð ÐÓ êï ïïé íè ï ëï éð îî ð èè îïé éð ì íç ïëê ëî ð çèê

ìæìë ÐÓ íç èì îì ï ëí çï îë ð ëé ïèï êð ï íì ïìç ëí í èëë

ëæðð ÐÓ ìé ïðê îê ð êð çé îç ð çð îðç èï ï ìð ïëð êî î ïððð

ëæïë ÐÓ ìï èð îì ï êî èì íî ð éí ïéè ëè ë ìê ïéð éé ë çíê

ëæíð ÐÓ ìì èë îí î ëì êè ïç ð êï îðë éí í îê ïïé ìï ï èîî

ëæìë ÐÓ íç èç îè ï ëï ïðë ïï ð éì ïçí ëç î ìï ïëì ëê ë çðè

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ íéè éçî îïï è ììí éíî îðé ð ëêê ïêðç ëïê îí íïë ïïêê ììé ïè éìíï

ßÐÐÎÑßÝØ ûù æ îéòîïû ëéòðîû ïëòïçû ðòëèû íîòðëû ëîòçéû ïìòçèû ðòððû îðòèëû ëçòîçû ïçòðïû ðòèëû ïêòïçû ëçòçîû îîòçéû ðòçîû

ÐÛßÕ ØÎ æ ðìæïë ÐÓ îçð ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ îðí ìðï ïïë î îïé íêê ïïð ð îçç èîí îéð ïð ïêì ëèê îîð ê íéçî

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòèíî ðòèëé ðòéëé ðòëðð ðòçðì ðòèìé ðòèðç ðòððð ðòèíï ðòçìè ðòèíí ðòêîë ðòèðì ðòçíç ðòèèé ðòëðð

îïóðçððêçóððî

èñïçñîðîï

ðìæïë ÐÓ ó ðëæïë ÐÓ

ðòçìè
ðòèíï ðòèèè ðòçîð ðòçêï

ðéæïë ßÓ ó ðèæïë ßÓ

ðòçëð

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ðòçíð ðòéçé ðòèïè ðòèëî

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Ì±¬¿´

Í Ù®»»² Ê¿´´»§ Î¼ Í Ù®»»² Ê¿´´»§ Î¼ Ó¿·² Í¬ Ó¿·² Í¬



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Í Ù®»»² Ê¿´́ »§ Î¼ ú Ó¿·² Í¬

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ Í·¹²¿´·¦»¼ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ïòë îòë ð ð ðòë ïòë ï ð î î ï ð î î ï ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

éæïë ßÓ ð ð ð ð ð ï ð ð ð ð ð ð ð ð ð ð ï

éæíð ßÓ ð ð ð ð ð î ð ð ð ð ð ð ð ð ð ð î

éæìë ßÓ ð ð ð ð ð ì ð ð ð ð ð ð ð ï ð ð ë

èæðð ßÓ ð ð ð ð ð ï ð ð ð ð ð ð ð ð ð ð ï

èæïë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæíð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ï ð ï

èæìë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ð ð è ð ð ð ð ð ð ð ï ï ð ïð

ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ðòððû ðòððû ðòððû ëðòððû ëðòððû ðòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð ð è ð ð ð ð ð ð ð ï ð ð ç

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòððð ðòððð ðòððð ðòððð ðòëðð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ïòë îòë ð ð ðòë ïòë ï ð î î ï ð î î ï ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ð ð ï ð ð ð ð ð ð ð ð ð ð ð ð ð ï

ìæïë ÐÓ ð ð ð ð ï ð ð ð ð ð ð ð ð ð ð ð ï

ìæíð ÐÓ ð ð ð ð ð ð ð ð ð ï ð ð ð ð ð ð ï

ìæìë ÐÓ ð î ð ð ð ð ð ð ð ð ð ð ð ð ð ð î

ëæðð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæïë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæíð ÐÓ ð ð ð ð ï ð ï ð ð ð ð ð ð ð ï ð í

ëæìë ÐÓ ð ï ð ð ð ï ð ð ð ð ð ð ð ð ð ð î

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð í ï ð î ï ï ð ð ï ð ð ð ð ï ð ïð

ßÐÐÎÑßÝØ ûù æ ðòððû éëòððû îëòððû ðòððû ëðòððû îëòððû îëòððû ðòððû ðòððû ïððòððû ðòððû ðòððû ðòððû ðòððû ïððòððû ðòððû

ÐÛßÕ ØÎ æ ðìæïë ÐÓ îçð ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð î ð ð ï ð ð ð ð ï ð ð ð ð ð ð ì

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòîëð ðòððð ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð

îïóðçððêçóððî

èñïçñîðîï

ðìæïë ÐÓ ó ðëæïë ÐÓ

ðòëðð
ðòîëð ðòîëð ðòîëð

ðéæïë ßÓ ó ðèæïë ßÓ

ðòìëð

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ðòëðð ðòîëð

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Þ·µ»

Í Ù®»»² Ê¿´´»§ Î¼ Í Ù®»»² Ê¿´´»§ Î¼ Ó¿·² Í¬ Ó¿·² Í¬



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹

Ó±ª»³»²¬ Ý±«²¬
Ô±½¿¬·±²æ Í Ù®»»² Ê¿´´»§ Î¼ ú Ó¿·² Í¬ Ð®±¶»½¬ ×Üæ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

éæðð ßÓ ð î ð ð ð ï ð ç ïî

éæïë ßÓ ð è ð í ð î ð íê ìç

éæíð ßÓ ð ç ï ï ï ë ì íç êð

éæìë ßÓ ð î ð î í ï î ïï îï

èæðð ßÓ ð ð ð ð ð ð ð î î

èæïë ßÓ ð ð ð ï ð ï ð í ë

èæíð ßÓ ð ï ð ð ð ð ð ï î

èæìë ßÓ ð ð ð ð ð ð ð ð ð

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð îî ï é ì ïð ê ïðï ïëï
ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ïîòëðû èéòëðû îèòëéû éïòìíû ëòêïû çìòíçû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íé óï óï ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ïç ï ê ì è ê èè ïíî

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòëîè ðòîëð ðòëðð ðòííí ðòìðð ðòíéë ðòëêì

Ø»¿¼»® ÒÛÞ ÒÉÞ ÍÛÞ ÍÉÞ ÛÒÍ ÛÍÞ ÉÒÞ ÉÍÞ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ìæðð ÐÓ ð ð ï ï ð ï ï ï ë

ìæïë ÐÓ ð ð ð ï ð ð ð ð ï

ìæíð ÐÓ ð ð ð ï î ì î ð ç

ìæìë ÐÓ ï î ï ð í î ï ð ïð

ëæðð ÐÓ ð ð ì ð ð ï ï ð ê

ëæïë ÐÓ ð ð ï ï ï ï ð ð ì

ëæíð ÐÓ ð ð ð ð ð ð ï ð ï

ëæìë ÐÓ ï ð ð ð ð ð î ð í

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ î î é ì ê ç è ï íç

ßÐÐÎÑßÝØ ûù æ ëðòððû ëðòððû êíòêìû íêòíêû ìðòððû êðòððû èèòèçû ïïòïïû

ÐÛßÕ ØÎ æ ðìæïë ÐÓ îèé óí óí ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ï î ë î ë é ì ð îê

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòîëð ðòîëð ðòíïí ðòëðð ðòìïé ðòìíè ðòëðð

îïóðçððêçóððî

èñïçñîðîï

ðòêëð
ðòîëð ðòìíè ðòëðð ðòëðð

ðìæïë ÐÓ ó ðëæïë ÐÓ

ðòëëð
ðòëîè

ÐÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

ðòëèí ðòëðð ðòëìé

ðéæïë ßÓ ó ðèæïë ßÓ

ßÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

Ü¿¬¿ ó Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Í Ù®»»² Ê¿´´»§ Î¼ Í Ù®»»² Ê¿´´»§ Î¼ Ó¿·² Í¬ Ó¿·² Í¬



Ð®»°¿®»¼ ¾§ Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»

×Üæ îïóðçððêçóððî Ü¿§æ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ßÓ ïîé ìîí ïçð ð ßÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ÐÓ ïïð íêê îïé ð ÐÓ

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ï ïòë ðòë ð
ï îîð ð îðì

î ëèê ð êïê

ïð ð ïð ð î ïêì ð ïìé

ïéð ð îçç î ÌÛÊ íëïç ð íéçî ð ê ð ì

ëíî ð èîí î ÐØÚ ðòçë ðòçë

îïì ð îéð ï
ð ïòë îòë ð

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ÐÓ î îðí ìðï ïïë ÐÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ßÓ ï îïç ìèì ïéè ßÓ

ð ÒÑÒÛ

ðìæïë ÐÓ ó ðëæïë ÐÓ çîð

Í Ù®»»² Ê¿´´»§ Î¼ ú Ó¿·² Í¬

Ð»¿µ Ø±«® Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Í Ù®»»² Ê¿´´»§ Î¼
Ì¸«®¼¿§

ÍÑËÌØÞÑËÒÜ èñïçñîðîï

ìæðð ÐÓ ó ðêæðð ÐÓ

ðéæïë ßÓ ó ðèæïë ßÓ èëè éæðð ßÓ ó ðçæðð ßÓ

ÒÑÒÛ

ïïêï ð çðì

Ì±¬¿´ øßÓ÷ èðî Ì±¬¿´ Þ·µ» øßÓ÷

çéî ð çðç

ÝÑÒÌÎÑÔ

Í·¹²¿´·¦»¼

Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ì±¬¿´ øÐÓ÷ Ì±¬¿´ Þ·µ» øÐÓ÷

ð

éèë

ÒÑÎÌØÞÑËÒÜ

Í Ù®»»² Ê¿´´»§ Î¼

Ì±¬¿´ øÒÑÑÒ÷ Ì±¬¿´ Þ·µ» øÒÑÑÒ÷

ÒÑÑÒßÓ ÐÓ

ÐÓ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÐÓ

ÒÑÑÒ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÒÑÑÒ

ð
ð

èè

ì
ð
ê

ë
ð
ì

é
ð
è

ð

ð

ðð

ï

ð

ð

ð

ðð

ð

ð

ð

ï

ðð

ð

ð

îîð

ëèê

ïêìîéð

èîí

îçç

ð

ð

ðð

ð

ð

îðì

êïê

ïìéîïì

ëíî

ïéð











Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú Ó¿·² Í¬

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ Í·¹²¿´·¦»¼ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

î ï ï ð ðòë ðòë ï ð ï î ï ð ï í ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ëî îê îð ð ïï íì éí ð è éç ïì ð ïç ïéî í ð ëïï

éæïë ßÓ êð ëð îî ð í êè êï ð îì ïïî îé ï ïè ïêç è ð êîí

éæíð ßÓ ëï ëï íê ð è êì ìê ð íï ïëì íè ð íì ïíé é ð êëé

éæìë ßÓ éï êç íï ð ïé ëï îî ð ìè ïéì ëì ð íï ïìì è î éîî

èæðð ßÓ êð èî íî ð ïé ëð ìî ð ìí ïêë ìé ð îë ïîî ç ð êçì

èæïë ßÓ ëé êè ïí ð ïè ìè íì ð ïë ïîë íì ð îð ïïî è ð ëëî

èæíð ßÓ ëð ëï ïè ð îé íê îì ð ïç ïíí ìë ð ïé ïïð ë ð ëíë

èæìë ßÓ ìç íì ïê ð ïé îí íì ð ïé ïìè íì ð îî ïïð ïð ï ëïë

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ìëð ìíï ïèè ð ïïè íéì ííê ð îðë ïðçð îçí ï ïèê ïðéê ëè í ìèðç

ßÐÐÎÑßÝØ ûù æ ìîòïðû ìðòíîû ïéòëçû ðòððû ïìòîëû ìëòïéû ìðòëèû ðòððû ïîòçðû êèòêðû ïèòììû ðòðêû ïìòðêû èïòííû ìòíèû ðòîíû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ îìî îëî ïîï ð ìë îíí ïéï ð ïìê êðë ïêê ï ïðè ëéî íî î îêçê

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòèëî ðòéêè ðòèìð ðòððð ðòêêî ðòèëé ðòéðï ðòððð ðòéêð ðòèêç ðòéêç ðòîëð ðòéçì ðòèìê ðòèèç ðòîëð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

î ï ï ð ðòë ðòë ï ð ï î ï ð ï í ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ éï çí íê ð îé íê îç ð ëç îíí ëê ï îë ïîé ïê î èïï

ìæïë ÐÓ ëè èï íé ð îì ëï íí ð ëî îîç êî ð îê ïîç ïï ï éçì

ìæíð ÐÓ êï èë îë ð îè íï íì ð ìî îìí ìè ï íì ïëð ïï ï éçì

ìæìë ÐÓ èî èð íï ð îë ëð îé ð ëð ïçè ìé ð îè ïíé é ð éêî

ëæðð ÐÓ çð èç íð ð îè íê îê ð ëí îïî ìë ð íê ïëë ïð ð èïð

ëæïë ÐÓ êî êì îê ð íï ìï îé ð ìë îîì ëè ð îê ïêè ïí ð éèë

ëæíð ÐÓ èð êé íê ð îì íé îí ð ëç îðç ìí ð îê ïîë ïð ð éíç

ëæìë ÐÓ éî êì îê ð îî ëï îè ð ìç ïçè ìé ð îç ïìè ç ð éìí

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ëéê êîí îìé ð îðç ííí îîé ð ìðç ïéìê ìðê î îíð ïïíç èé ì êîíè

ßÐÐÎÑßÝØ ûù æ íçòèíû ìíòðèû ïéòðèû ðòððû îéòïèû ìíòíðû îçòëîû ðòððû ïëòçêû êèòïîû ïëòèìû ðòðèû ïëòéëû éèòðïû ëòçêû ðòîéû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ îéî ííç ïîç ð ïðì ïêè ïîí ð îðí çðí îïí î ïïí ëìí ìë ì íïêï

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòèîç ðòçïï ðòèéî ðòððð ðòçîç ðòèîì ðòçðì ðòððð ðòèêð ðòçîç ðòèëç ðòëðð ðòèíï ðòçðë ðòéðí ðòëðð

îïóðçððêçóððí

èñïçñîðîï

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòçéì
ðòçîë ðòçïì ðòçìê ðòèçç

ðéæïë ßÓ ó ðèæïë ßÓ

ðòçíì

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ðòèèì ðòèëð ðòèíî ðòçïë

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Ì±¬¿´

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ Ó¿·² Í¬ Ó¿·² Í¬



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú Ó¿·² Í¬

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ Í·¹²¿´·¦»¼ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

î ï ï ð ðòë ðòë ï ð ï î ï ð ï í ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

éæïë ßÓ ð ð ð ð ð ð ð ð ð ï ð ð ð ð ð ð ï

éæíð ßÓ î ð ð ð ð ð ð ð ð ð ð ð ð î ð ð ì

éæìë ßÓ ð ð ð ð ï ï ð ð ð ð ð ð ð ð ï ð í

èæðð ßÓ ð ð ð ð ð ð ð ð ð ð ï ð ð ï ð ð î

èæïë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ï ð ð ï

èæíð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæìë ßÓ ð ð ð ð ð ï ð ð ð ï ð ð ð ð ð ð î

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ î ð ð ð ï î ð ð ð î ï ð ð ì ï ð ïí

ßÐÐÎÑßÝØ ûù æ ïððòððû ðòððû ðòððû ðòððû ííòííû êêòêéû ðòððû ðòððû ðòððû êêòêéû ííòííû ðòððû ðòððû èðòððû îðòððû ðòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ î ð ð ð ï ï ð ð ð ï ï ð ð í ï ð ïð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòîëð ðòððð ðòððð ðòððð ðòîëð ðòîëð ðòððð ðòððð ðòððð ðòîëð ðòîëð ðòððð ðòððð ðòíéë ðòîëð ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

î ï ï ð ðòë ðòë ï ð ï î ï ð ï í ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ð ð ð ð ð ð ð ð ð ï ð ð ï ð ð ð î

ìæïë ÐÓ ð ï ð ð ð ð ð ð ð ï ð ð ð ï ï ð ì

ìæíð ÐÓ ð ð ð ð ð ð ð ð ï î ð ð ð ð ð ð í

ìæìë ÐÓ ð ð ð ð ð ï ð ð ð ï ð ð ð ð ð ð î

ëæðð ÐÓ ð ð ð ð ð ð ð ð î ð ð ð ð ð ð ð î

ëæïë ÐÓ ð ð ð ð ë ð ð ð ð ð ð ð ð ð ð ð ë

ëæíð ÐÓ ð ï ð ð ï ð ð ð ï ð ð ð ð ï ð ð ì

ëæìë ÐÓ ð ï ð ð ð ï ð ð ð ð ð ð ð ð ð ð î

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð í ð ð ê î ð ð ì ë ð ð ï î ï ð îì

ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ðòððû ðòððû éëòððû îëòððû ðòððû ðòððû ììòììû ëëòëêû ðòððû ðòððû îëòððû ëðòððû îëòððû ðòððû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ï ð ð ð ï ð ð ï ë ð ð ï ï ï ð ïï

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòîëð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð ðòîëð ðòêîë ðòððð ðòððð ðòîëð ðòîëð ðòîëð ðòððð

îïóðçððêçóððí

èñïçñîðîï

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòêèè
ðòîëð ðòîëð ðòëðð ðòíéë

ðéæïë ßÓ ó ðèæïë ßÓ

ðòêîë

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ðòîëð ðòîëð ðòëðð ðòëðð

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Þ·µ»

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ Ó¿·² Í¬ Ó¿·² Í¬



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹

Ó±ª»³»²¬ Ý±«²¬
Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú Ó¿·² Í¬ Ð®±¶»½¬ ×Üæ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

éæðð ßÓ ð ï ð ï ð î ð ð ì

éæïë ßÓ ï í ð í î ë ð ð ïì

éæíð ßÓ î ï ð ð ï ï ð ð ë

éæìë ßÓ î ð ð ï ï í ð ð é

èæðð ßÓ ï ð ð ð ð í ð ð ì

èæïë ßÓ ð ð ð ð ð ð ð ð ð

èæíð ßÓ ð ð ð ì ï ï ð ð ê

èæìë ßÓ î ð ð ð ï ï ð ð ì

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ è ë ð ç ê ïê ð ð ìì
ßÐÐÎÑßÝØ ûù æ êïòëìû íèòìêû ðòððû ïððòððû îéòîéû éîòéíû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íé óï óï ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ê ì ð ì ì ïî ð ð íð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòéëð ðòííí ðòííí ðòëðð ðòêðð

Ø»¿¼»® ÒÛÞ ÒÉÞ ÍÛÞ ÍÉÞ ÛÒÍ ÛÍÞ ÉÒÞ ÉÍÞ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ìæðð ÐÓ ï ð ð í í î ð í ïî

ìæïë ÐÓ ì ë ð ð î é ð ð ïè

ìæíð ÐÓ ð ï î ð ï ï ð î é

ìæìë ÐÓ î ð ð ë ï ï ð ð ç

ëæðð ÐÓ ð í ï ð ð ð ð ð ì

ëæïë ÐÓ ð ð î ð ð î ð ð ì

ëæíð ÐÓ ð ð í ð ë ð ð ð è

ëæìë ÐÓ ð ï ð ð ð ë ð ð ê

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ é ïð è è ïî ïè ð ë êè

ßÐÐÎÑßÝØ ûù æ ìïòïèû ëèòèîû ëðòððû ëðòððû ìðòððû êðòððû ðòððû ïððòððû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèê óí óí ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ é ê î è é ïï ð ë ìê

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòìíè ðòíðð ðòîëð ðòìðð ðòëèí ðòíçí ðòìïé

îïóðçððêçóððí

èñïçñîðîï

ðòêíç
ðòíêï ðòëðð ðòëðð ðòìïé

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòëíê
ðòêîë

ÐÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

ðòííí ðòëéï

ðéæïë ßÓ ó ðèæïë ßÓ

ßÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

Ü¿¬¿ ó Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ Ó¿·² Í¬ Ó¿·² Í¬



Ð®»°¿®»¼ ¾§ Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»

×Üæ îïóðçððêçóððí Ü¿§æ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ßÓ ïéï îíí ìë ð ßÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ÐÓ ïîí ïêè ïðì ð ÐÓ

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ï ðòë ðòë ð
ð ìë ð íî

í ëìí ð ëéî

ï ð î ð ï ïïí ð ïðè

ïìê ð îðí ï ÌÛÊ îêçê ð íïêï ð ì ð î

êðë ð çðí î ÐØÚ ðòçí ðòçé

ïêê ð îïí ï
ð î ï ï

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ÐÓ ð îéî ííç ïîç ÐÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ßÓ ð îìî îëî ïîï ßÓ

ð ÒÑÒÛ

ðìæðð ÐÓ ó ðëæðð ÐÓ ëèé

Ñ¸´±²» Ðµ©§ ú Ó¿·² Í¬

Ð»¿µ Ø±«® Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ñ¸´±²» Ðµ©§
Ì¸«®¼¿§

ÍÑËÌØÞÑËÒÜ èñïçñîðîï

ìæðð ÐÓ ó ðêæðð ÐÓ

ðéæïë ßÓ ó ðèæïë ßÓ ìíð éæðð ßÓ ó ðçæðð ßÓ

ÒÑÒÛ

ïïìð ð ééí

Ì±¬¿´ øßÓ÷ ìçì Ì±¬¿´ Þ·µ» øßÓ÷

çèê ð çìð

ÝÑÒÌÎÑÔ

Í·¹²¿´·¦»¼

Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ì±¬¿´ øÐÓ÷ Ì±¬¿´ Þ·µ» øÐÓ÷

ð

ëðé

ÒÑÎÌØÞÑËÒÜ

Ñ¸´±²» Ðµ©§

Ì±¬¿´ øÒÑÑÒ÷ Ì±¬¿´ Þ·µ» øÒÑÑÒ÷

ÒÑÑÒßÓ ÐÓ

ÐÓ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÐÓ

ÒÑÑÒ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÒÑÑÒ

ë
ð
ð

ð
ð
ð

é
ð
ì

ïï
ð
ïî

ï

ï

ïð

ë

ï

ð

ð

ðð

ð

ð

ï

í

ðï

ï

ð

ìë

ëìí

ïïíîïí

çðí

îðí

ð

ð

ðð

ð

ð

íî

ëéî

ïðèïêê

êðë

ïìê











Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Ó¿·² Í¬ ú Û Î·ª»®·¼» Ü®

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ Í·¹²¿´·¦»¼ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ï î ï ð ï î ð ð ï ïòë ðòë ð î î ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ïðè ïìí íè ð ê êè ê ð é ìë ìî ð ìè ïëê ç ð êéê

éæïë ßÓ ïðð ïëí èî ð ïì êë ç ð ïî èè ëè ï ëì ïîî ê ð éêì

éæíð ßÓ ïïð îïç ïðð ð ç éê è ð ïë çî éî ð éð ïðð ç ð èèð

éæìë ßÓ èë îðì éê ð ïð çï ïï ð ïé ïðí êç ð éê ïïê ïè ð èéê

èæðð ßÓ èî ïéé ëç ð ç çê ïé ð ïì èí éé í êë ïîí ïç ð èîì

èæïë ßÓ çê ïðë ìç ð ê éë é ð ïç èì éð ð ëí ïïî ïè ð êçì

èæíð ßÓ éï ïìë ëð ð ïé èê ïï ð ïë éë êê ð ìë çê ïê ð êçí

èæìë ßÓ çé ïïì ìð ð ç éì é ð ïì êç êì ï ìì êë ïî ð êïð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ éìç ïîêð ìçì ð èð êíï éê ð ïïí êíç ëïè ë ìëë èçð ïðé ð êðïé

ßÐÐÎÑßÝØ ûù æ îçòçîû ëðòíìû ïçòéìû ðòððû ïðòïéû èðòïèû çòêêû ðòððû èòèêû ëðòïîû ìðòêíû ðòíçû íïòíìû êïòîçû éòíéû ðòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ íéé éëí íïé ð ìî íîè ìë ð ëè íêê îéê ì îêë ìêï ëî ð ííìì

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòèëé ðòèêð ðòéçí ðòððð ðòéëð ðòèëì ðòêêî ðòððð ðòèëí ðòèèè ðòèçê ðòííí ðòèéî ðòçíé ðòêèì ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ï î ï ð ï î ð ð ï ïòë ðòë ð î î ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ éí ïéï éì ð îí ïêë ë ð ïì ïíï ïìç ð ïðê éè ïì ï ïððì

ìæïë ÐÓ èí îðí éé ð îí ïèî é ð îî çí ïíí ð èï çì ïê ð ïðïì

ìæíð ÐÓ êé ïèè êï ð ïè ïèï ç ð ïì èï ïíð î éë èï è ð çïë

ìæìë ÐÓ çï îðç çï ð ïç ïçî ì ð ê ïïï ïêï ð êè èé è ð ïðìé

ëæðð ÐÓ éí ïìë éë ð îì ïéí ì ð ïì ïíï ïêï ð èê êì ë ð çëë

ëæïë ÐÓ çï ïëî çï ð ïì îðð î ð î ïïì ïêî ï éë êë é ð çéê

ëæíð ÐÓ êé ïîð éð ð ïê ïèð í ð ïí ïîé ïéë ð èð èî é ð çìð

ëæìë ÐÓ èé ïìê ëê ð ïé ïéç é ð è ïðë ïïí ð éì ëí ê ð èëï

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ êíî ïííì ëçë ð ïëì ïìëî ìï ð çí èçí ïïèì í êìë êðì éï ï ééðî

ßÐÐÎÑßÝØ ûù æ îìòêèû ëîòðçû îíòîíû ðòððû çòíëû èèòïêû îòìçû ðòððû ìòîèû ìïòïðû ëìòìçû ðòïìû ìèòèíû ìëòéîû ëòíéû ðòðèû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ íïì ééï íðí ð èí éîð îë ð ëê ìïê ëéí î ííð íìð ìê ï íçèð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòèêí ðòçîî ðòèíî ðòððð ðòçðî ðòçíè ðòêçì ðòððð ðòêíê ðòéçì ðòèçð ðòîëð ðòééè ðòçðì ðòéïç ðòîëð

îïóðçððêçóððì

èñïçñîðîï

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòçëð
ðòèèé ðòçêí ðòèçð ðòçðï

ðéæïë ßÓ ó ðèæïë ßÓ

ðòçëð

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ðòèìí ðòèëð ðòçíï ðòçîê

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Ì±¬¿´

Ó¿·² Í¬ Ó¿·² Í¬ Û Î·ª»®·¼» Ü® Û Î·ª»®·¼» Ü®



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Ó¿·² Í¬ ú Û Î·ª»®·¼» Ü®

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ Í·¹²¿´·¦»¼ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ï î ï ð ï î ð ð ï ïòë ðòë ð î î ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ï ð ð ð ð ð ð ð ï ð ð ð ð ð ð ð î

éæïë ßÓ ð ï ð ð ð ð ð ð ð ð ï ð ð ð ð ð î

éæíð ßÓ ð ð ð ð ð ï ð ð ð ð ï ð ð ð ð ð î

éæìë ßÓ ð í ð ð ð ð ð ð ð ð ð ð ð ï ð ð ì

èæðð ßÓ î ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð î

èæïë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæíð ßÓ ð ð ï ð ð ð ð ð ð ð ð ð ï ð ð ð î

èæìë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ í ì ï ð ð ï ð ð ï ð î ð ï ï ð ð ïì

ßÐÐÎÑßÝØ ûù æ íéòëðû ëðòððû ïîòëðû ðòððû ðòððû ïððòððû ðòððû ðòððû ííòííû ðòððû êêòêéû ðòððû ëðòððû ëðòððû ðòððû ðòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ î ì ð ð ð ï ð ð ð ð î ð ð ï ð ð ïð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòîëð ðòííí ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòëðð ðòððð ðòððð ðòîëð ðòððð ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ï î ï ð ï î ð ð ï ïòë ðòë ð î î ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ï ð ï ð ð ï ð ð ð ï ð ð ð ð ð ð ì

ìæïë ÐÓ ð î ð ð ð ï î ð ð ï ð ð ð ð ð ð ê

ìæíð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ìæìë ÐÓ ï ð ð ð ð î ð ð ð ð ð ð ð ð ð ð í

ëæðð ÐÓ ð ð ð ð ð í ð ð ð ï ð ð ð ï ð ð ë

ëæïë ÐÓ ð ï ð ð ï ï ð ð ð ð ð ð ð ï ð ð ì

ëæíð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæìë ÐÓ ð ï ð ð ð ï ð ð ð ð ð ð ð ð ð ð î

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ î ì ï ð ï ç î ð ð í ð ð ð î ð ð îì

ßÐÐÎÑßÝØ ûù æ îèòëéû ëéòïìû ïìòîçû ðòððû èòííû éëòððû ïêòêéû ðòððû ðòððû ïððòððû ðòððû ðòððû ðòððû ïððòððû ðòððû ðòððû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ î î ï ð ð ì î ð ð î ð ð ð ð ð ð ïí

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòëðð ðòîëð ðòîëð ðòððð ðòððð ðòëðð ðòîëð ðòððð ðòððð ðòëðð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð

îïóðçððêçóððì

èñïçñîðîï

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòëìî
ðòêîë ðòëðð ðòëðð

ðéæïë ßÓ ó ðèæïë ßÓ

ðòêîë

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ðòëðð ðòîëð ðòëðð ðòîëð

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Þ·µ»

Ó¿·² Í¬ Ó¿·² Í¬ Û Î·ª»®·¼» Ü® Û Î·ª»®·¼» Ü®



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹

Ó±ª»³»²¬ Ý±«²¬
Ô±½¿¬·±²æ Ó¿·² Í¬ ú Û Î·ª»®·¼» Ü® Ð®±¶»½¬ ×Üæ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

éæðð ßÓ ð ð ð ð î ð ï ð í

éæïë ßÓ ð ð ð ð ï î ð ï ì

éæíð ßÓ í î ë ï ì ð í ð ïè

éæìë ßÓ ð í ï ï î ð ð ð é

èæðð ßÓ ï í ï ð í ð ï ï ïð

èæïë ßÓ ð ð ð ð ï ð ð ð ï

èæíð ßÓ ï ð ð ð ð ð ð ð ï

èæìë ßÓ ð î ð ð î ð ï ð ë

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ë ïð é î ïë î ê î ìç
ßÐÐÎÑßÝØ ûù æ ííòííû êêòêéû ééòéèû îîòîîû èèòîìû ïïòéêû éëòððû îëòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íé óï óï ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ì è é î ïð î ì î íç

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòííí ðòêêé ðòíëð ðòëðð ðòêîë ðòîëð ðòííí ðòëðð

Ø»¿¼»® ÒÛÞ ÒÉÞ ÍÛÞ ÍÉÞ ÛÒÍ ÛÍÞ ÉÒÞ ÉÍÞ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ìæðð ÐÓ ì ð ð ï ï ê ð ï ïí

ìæïë ÐÓ ð ð ï ï ï î ï ï é

ìæíð ÐÓ ð î í ð î ð ð í ïð

ìæìë ÐÓ í î ð ð ï î î ð ïð

ëæðð ÐÓ ï í ï ð ï î ð ï ç

ëæïë ÐÓ ð ð ï í ï ï ð ð ê

ëæíð ÐÓ ð ð ð ð ð ï ï ð î

ëæìë ÐÓ ð ð ð î î î î í ïï

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ è é ê é ç ïê ê ç êè

ßÐÐÎÑßÝØ ûù æ ëíòííû ìêòêéû ìêòïëû ëíòèëû íêòððû êìòððû ìðòððû êðòððû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèê óí óí ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ é ì ì î ë ïð í ë ìð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòìíè ðòëðð ðòííí ðòëðð ðòêîë ðòìïé ðòíéë ðòìïé

îïóðçððêçóððì

èñïçñîðîï

ðòéêç
ðòëëð ðòëðð ðòëíê ðòêêé

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòëìî
ðòêðð

ÐÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

ðòíéë ðòéëð ðòëðð

ðéæïë ßÓ ó ðèæïë ßÓ

ßÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

Ü¿¬¿ ó Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ó¿·² Í¬ Ó¿·² Í¬ Û Î·ª»®·¼» Ü® Û Î·ª»®·¼» Ü®



Ð®»°¿®»¼ ¾§ Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»

×Üæ îïóðçððêçóððì Ü¿§æ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ßÓ ìë íîè ìî ð ßÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ÐÓ îë éîð èí ð ÐÓ

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ð î ï ð
ð ìê ð ëî

î íìð ð ìêï

ì ð î ð î ííð ð îêë

ëè ð ëê ï ÌÛÊ ííìì ð íçèð ð ï ð ð

íêê ð ìïê ïòë ÐØÚ ðòçë ðòçë

îéê ð ëéí ðòë
ð ï î ï

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ÐÓ ð íïì ééï íðí ÐÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ßÓ ð íéé éëí íïé ßÓ

ð ÒÑÒÛ

ðìæðð ÐÓ ó ðëæðð ÐÓ èéí

Ó¿·² Í¬ ú Û Î·ª»®·¼» Ü®

Ð»¿µ Ø±«® Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ó¿·² Í¬
Ì¸«®¼¿§

ÍÑËÌØÞÑËÒÜ èñïçñîðîï

ìæðð ÐÓ ó ðêæðð ÐÓ

ðéæïë ßÓ ó ðèæïë ßÓ èêí éæðð ßÓ ó ðçæðð ßÓ

ÒÑÒÛ

èðí ð éîë

Ì±¬¿´ øßÓ÷ ïêîí Ì±¬¿´ Þ·µ» øßÓ÷

èèé ð êèï

ÝÑÒÌÎÑÔ

Í·¹²¿´·¦»¼

Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ì±¬¿´ øÐÓ÷ Ì±¬¿´ Þ·µ» øÐÓ÷

ð

èêç

ÒÑÎÌØÞÑËÒÜ

Ó¿·² Í¬

Ì±¬¿´ øÒÑÑÒ÷ Ì±¬¿´ Þ·µ» øÒÑÑÒ÷

ÒÑÑÒßÓ ÐÓ

ÐÓ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÐÓ

ÒÑÑÒ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÒÑÑÒ

ë
ð
î

í
ð
ì

ë
ð
ïð

ïð
ð
î

ð

ð

ðð

î

ð

ð

ð

ðð

ð

ð

ð

ï

ðî

ð

ð

ìê

íìð

ííðëéí

ìïê

ëê

ð

ð

ðð

ð

ð

ëî

ìêï

îêëîéê

íêê

ëè











Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú Ô±³¿ Ê·¬¿

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ îóÉ¿§ Í¬±°øÛÞñÉÞ÷ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ï ï ð ð ï ï ð ð ðòë ðòë ï ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ð ëî ð ð ï îê ì ð îï ð ë ð ð ð ç ð ïïè

éæïë ßÓ í êç ï ð í ìê í ð îð ï ï ð ï ð é ð ïëë

éæíð ßÓ ð èï ï ð ï éê ïð ð îç ð î ð ï ð ç ð îïð

éæìë ßÓ í êð ï ï è êè ïé ð îî ð î ð î ð ì ð ïèè

èæðð ßÓ ð êð ð ð ï ëè ïê ð ïè ð ì ð ï ð ì ð ïêî

èæïë ßÓ ð ìì ð ð í éð ïî ð ïï ð ê ð î ð ê ð ïëì

èæíð ßÓ ð ìï ï ð ï ëë é ð ïð ð î ð ï ï ì ð ïîí

èæìë ßÓ ð íé ï ð ì ìï é ð è ï î ð ï ð ð ð ïðî

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ê ììì ë ï îî ììð éê ð ïíç î îì ð ç ï ìí ð ïîïî

ßÐÐÎÑßÝØ ûù æ ïòíîû çéòíéû ïòïðû ðòîîû ìòðçû èïòéèû ïìòïíû ðòððû èìòîìû ïòîïû ïìòëëû ðòððû ïêòçèû ïòèçû èïòïíû ðòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ê îéð í ï ïí îìè ìê ð èç ï ç ð ë ð îì ð éïë

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòëðð ðòèíí ðòéëð ðòîëð ðòìðê ðòèïê ðòêéê ðòððð ðòéêé ðòîëð ðòëêí ðòððð ðòêîë ðòððð ðòêêé ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ï ï ð ð ï ï ð ð ðòë ðòë ï ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ î èð í ð é êí îð ð ïî ð í ð í ð ï ð ïçì

ìæïë ÐÓ î ìç í ð ç ëï ïî ð è ð ï ð î ð ê ð ïìí

ìæíð ÐÓ í êð ì ð ë ëç ïè ð ïè ð ï ð î ð ë ð ïéë

ìæìë ÐÓ í êî î ð ì ëê îí ð ë ð î ð ï ï ì ð ïêí

ëæðð ÐÓ í éë ç ð ïï êð îð ð é ð í ð ï ð î ð ïçï

ëæïë ÐÓ ì ëð ð ï í êë ïè ð ì ï ì ð ï ï é ð ïëç

ëæíð ÐÓ î ìè í ð ê ëî îì ð ïê ð î ð í ð ë ð ïêï

ëæìë ÐÓ ï ëï î ð ïí ìî ïì ð ïê ð î ð ï ï ê ð ïìç

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ îð ìéë îê ï ëè ììè ïìç ð èê ï ïè ð ïì í íê ð ïííë

ßÐÐÎÑßÝØ ûù æ íòèíû çïòððû ìòçèû ðòïçû èòèëû êèòìðû îîòéëû ðòððû èïòçðû ðòçëû ïéòïìû ðòððû îêòìîû ëòêêû êéòçîû ðòððû

ÐÛßÕ ØÎ æ ðìæíð ÐÓ îçï ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ïí îìé ïë ï îí îìð éç ð íì ï ïð ð ë î ïè ð êèè

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòèïí ðòèîí ðòìïé ðòîëð ðòëîí ðòçîí ðòèëç ðòððð ðòìéî ðòîëð ðòêîë ðòððð ðòêîë ðòëðð ðòêìí ðòððð

Ü¿¬¿ ó Ì±¬¿´

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ Ô±³¿ Ê·¬¿ Ô±³¿ Ê·¬¿

ðòèëì ðòèîë ðòéçè ðòéîë

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

îïóðçððêçóððë

èñïçñîðîï

ðìæíð ÐÓ ó ðëæíð ÐÓ

ðòçðï
ðòéçí ðòçìð ðòëçî ðòêçì

ðéæïë ßÓ ó ðèæïë ßÓ

ðòèëï



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú Ô±³¿ Ê·¬¿

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ îóÉ¿§ Í¬±°øÛÞñÉÞ÷ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ï ï ð ð ï ï ð ð ðòë ðòë ï ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ð ð ð ï ð ð ð ð ð ð ð ï

éæïë ßÓ ð ð ð ð ð ð ð ð í ð ð ð ð ï ð ð ì

éæíð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

éæìë ßÓ ð ï ð ð ð ð ð ð ð ð ð ð ð ð ð ð ï

èæðð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæïë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæíð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæìë ßÓ ð ð ð ð ð î ð ð ð ð ð ð ð ð ð ð î

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ï ð ð ð î ð ð ì ð ð ð ð ï ð ð è

ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ðòððû ðòððû ðòððû ïððòððû ðòððû ðòððû ïððòððû ðòððû ðòððû ðòððû ðòððû ïððòððû ðòððû ðòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ï ð ð ð ð ð ð í ð ð ð ð ï ð ð ë

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ï ï ð ð ï ï ð ð ðòë ðòë ï ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ð ð ð ð ð ð ð ð ï ð ð ð ð ð ð ð ï

ìæïë ÐÓ ð ð ð ð ð î ð ð ð ð ð ð ð ð ð ð î

ìæíð ÐÓ ð ð ð ð ð ï ð ð ð ð ð ð ð ð ð ð ï

ìæìë ÐÓ ð ï ð ð ð ï ð ð ï ð ð ð ð ð ð ð í

ëæðð ÐÓ ð ï ð ð ð ð ð ð ð ð ð ð ð ð ð ð ï

ëæïë ÐÓ ð ï ð ð ð ï ï ð ï ð ï ð ð ð ð ð ë

ëæíð ÐÓ ï ð ð ð ð ï ð ð ï ð ð ð ð ð ð ð í

ëæìë ÐÓ ð î ð ð ð ð ð ð ï ð ð ð ð ð ð ð í

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ï ë ð ð ð ê ï ð ë ð ï ð ð ð ð ð ïç

ßÐÐÎÑßÝØ ûù æ ïêòêéû èíòííû ðòððû ðòððû ðòððû èëòéïû ïìòîçû ðòððû èíòííû ðòððû ïêòêéû ðòððû

ÐÛßÕ ØÎ æ ðìæíð ÐÓ îçï ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð í ð ð ð í ï ð î ð ï ð ð ð ð ð ïð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòéëð ðòððð ðòððð ðòððð ðòéëð ðòîëð ðòððð ðòëðð ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòððð

Ü¿¬¿ ó Þ·µ»

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ Ô±³¿ Ê·¬¿ Ô±³¿ Ê·¬¿

ðòîëð ðòîëð ðòîëð

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

îïóðçððêçóððë

èñïçñîðîï

ðìæíð ÐÓ ó ðëæíð ÐÓ

ðòëðð
ðòéëð ðòëðð ðòíéë

ðéæïë ßÓ ó ðèæïë ßÓ

ðòíïí



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹

Ó±ª»³»²¬ Ý±«²¬
Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú Ô±³¿ Ê·¬¿ Ð®±¶»½¬ ×Üæ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

éæðð ßÓ ë í ð ï ð ð ïë ï îë

éæïë ßÓ ð ï ð ï ï ð î î é

éæíð ßÓ ë î ð ð ê ð î ð ïë

éæìë ßÓ î ì ð ð î í ð ï ïî

èæðð ßÓ ï ð ð ð î ï î ï é

èæïë ßÓ î ï ð ð ï ï î ï è

èæíð ßÓ ï ð ð ð ð ï ï ð í

èæìë ßÓ ð ð ð ð ð î î ð ì

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ïê ïï ð î ïî è îê ê èï
ßÐÐÎÑßÝØ ûù æ ëçòîêû ìðòéìû ðòððû ïððòððû êðòððû ìðòððû èïòîëû ïèòéëû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íé óï óï ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ è é ð ï ïï ì ê ì ìï

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòìðð ðòìíè ðòîëð ðòìëè ðòííí ðòéëð ðòëðð

Ø»¿¼»® ÒÛÞ ÒÉÞ ÍÛÞ ÍÉÞ ÛÒÍ ÛÍÞ ÉÒÞ ÉÍÞ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ìæðð ÐÓ ï ð ð ð ð ï î î ê

ìæïë ÐÓ ð ð ð ð ï ð ï ð î

ìæíð ÐÓ ð ð ð ð ð ð ï ï î

ìæìë ÐÓ ï ð ð ð ï ï ð ð í

ëæðð ÐÓ ð ð ï ð î ï ð ð ì

ëæïë ÐÓ ì ð ð ð ï í î ð ïð

ëæíð ÐÓ í î ð ð î ï ï î ïï

ëæìë ÐÓ í ð ï ð î ì î î ïì

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ïî î î ð ç ïï ç é ëî

ßÐÐÎÑßÝØ ûù æ èëòéïû ïìòîçû ïððòððû ðòððû ìëòððû ëëòððû ëêòîëû ìíòéëû

ÐÛßÕ ØÎ æ ðìæíð ÐÓ îèè óí óí ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ë ð ï ð ì ë í ï ïç

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòíïí ðòîëð ðòëðð ðòìïé ðòíéë ðòîëð

Ü¿¬¿ ó Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ Ô±³¿ Ê·¬¿ Ô±³¿ Ê·¬¿

ðòîëð ðòêîë ðòêîë

ðéæïë ßÓ ó ðèæïë ßÓ

ßÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

ÐÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

îïóðçððêçóððë

èñïçñîðîï

ðòìéë
ðòíïí ðòîëð ðòëêí ðòëðð

ðìæíð ÐÓ ó ðëæíð ÐÓ

ðòêèí
ðòëíê



Ð®»°¿®»¼ ¾§ Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»

×Üæ îïóðçððêçóððë Ü¿§æ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ßÓ ìê îìè ïí ð ßÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ÐÓ éç îìð îí ð ÐÓ

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ð ï ï ð
ð ïè ð îì

ï î ð ð

ð ð ð ð ð ë ð ë

èç ð íì ðòë ÌÛÊ éïë ð êèè ð ð ð ð

ï ð ï ðòë ÐØÚ ðòèë ðòçð

ç ð ïð ï
ð ï ï ð

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ÐÓ ï ïí îìé ïë ÐÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ßÓ ï ê îéð í ßÓ

Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ì±¬¿´ øÐÓ÷ Ì±¬¿´ Þ·µ» øÐÓ÷

ð

îêí

ÒÑÎÌØÞÑËÒÜ

Ñ¸´±²» Ðµ©§

Ì±¬¿´ øÒÑÑÒ÷ Ì±¬¿´ Þ·µ» øÒÑÑÒ÷

ÒÑÒÛ

íç ð ïé

Ì±¬¿´ øßÓ÷ îëê Ì±¬¿´ Þ·µ» øßÓ÷

ëî ð çì

ÝÑÒÌÎÑÔ

îóÉ¿§ Í¬±°øÛÞñÉÞ÷

ð ÒÑÒÛ

ðìæíð ÐÓ ó ðëæíð ÐÓ îçç

Ñ¸´±²» Ðµ©§ ú Ô±³¿ Ê·¬¿

Ð»¿µ Ø±«® Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ñ¸´±²» Ðµ©§
Ì¸«®¼¿§

ÍÑËÌØÞÑËÒÜ èñïçñîðîï

ìæðð ÐÓ ó ðêæðð ÐÓ

ðéæïë ßÓ ó ðèæïë ßÓ íèí éæðð ßÓ ó ðçæðð ßÓ

ÒÑÑÒßÓ ÐÓ

ÐÓ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÐÓ

ÒÑÑÒ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÒÑÑÒ

ï
ð
ì

í
ð
ê

ì
ð
ïï

ë
ð
ì

ð

ð

ðï

ð

î

ð

ð

ðð

ð

ð

ð

ï

ðð

ð

í

ïè

î

ëïð

ï

íì

ð

ð

ðð

ð

ð

îì

ð

ëç

ï

èç











Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú Ô·¹¸¬¸±«» Ü®

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ îóÉ¿§ Í¬±°øÛÞñÉÞ÷ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ï ï ï ð ï ï ï ð ï ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ê îí ð ð î îë í ð îí ð ïí ð ï ð ç ð ïðë

éæïë ßÓ î ìë ï ï í ìï ê ð îê ð ïí ð ð ð ë ð ïìí

éæíð ßÓ é ìî î ï é êì é ð íð ð ïé ð ë ð è ð ïçð

éæìë ßÓ ì ìï ï ï ë ëç é ï ïé ð ïë ð î ï ïð ð ïêì

èæðð ßÓ ë íë í ð ï ìè ïì ð îð ð è ð ï ð ì ð ïíç

èæïë ßÓ è íí ð ð ì êî ïð ï ë ð ì ð í ð ë ð ïíë

èæíð ßÓ ë îï ð ð í ëð è ð ïí ð ê ð ð ð é ð ïïí

èæìë ßÓ ç îî ð ð î íî ç ð ïë ð é ð î ï í ð ïðî

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ìê îêî é í îé íèï êì î ïìç ð èí ð ïì î ëï ð ïðçï

ßÐÐÎÑßÝØ ûù æ ïìòìéû èîòíçû îòîðû ðòçìû ëòéðû èðòíèû ïíòëðû ðòìîû êìòîîû ðòððû íëòéèû ðòððû îðòçðû îòççû éêòïîû ðòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ïè ïêí é í ïê îïî íì ï çí ð ëí ð è ï îé ð êíê

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòêìí ðòçðê ðòëèí ðòéëð ðòëéï ðòèîè ðòêðé ðòîëð ðòééë ðòððð ðòééç ðòððð ðòìðð ðòîëð ðòêéë ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ï ï ï ð ï ï ï ð ï ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ïè êê í î í ìè ïë ï ç ð ê ð ï ð ë ð ïéé

ìæïë ÐÓ ïð ìï î î í íë ïè ð ïï ð í ð ï ð î ð ïîè

ìæíð ÐÓ ïë ìç î ì é íè ïê ï ïí ð ç ð ð ð ë ð ïëç

ìæìë ÐÓ îð ìê ð ï è íê ïé ð ïð ð è ð í ð ë ð ïëì

ëæðð ÐÓ ïë êë ì î ç ìï ïé ð ïè ð ë ð ð ð ì ð ïèð

ëæïë ÐÓ ïì ìï ð í ç ìë ïé ð ïí ï ç ð ï ð ë ð ïëè

ëæíð ÐÓ ïì ìð ï ð è íï ïê ð ì ð ë ð î ð í ð ïîì

ëæìë ÐÓ ç íè ê ð ç îè ç ð ïð ð é ð ï ï ë ð ïîí

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ïïë íèê ïè ïì ëê íðî ïîë î èè ï ëî ð ç ï íì ð ïîðí

ßÐÐÎÑßÝØ ûù æ îïòëèû éîòìîû íòíèû îòêíû ïïòëëû êîòîéû îëòééû ðòìïû êîòìïû ðòéïû íêòèèû ðòððû îðòìëû îòîéû ééòîéû ðòððû

ÐÛßÕ ØÎ æ ðìæíð ÐÓ îçï ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ êì îðï ê ïð íí ïêð êé ï ëì ï íï ð ì ð ïç ð êëï

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòèðð ðòééí ðòíéë ðòêîë ðòçïé ðòèèç ðòçèë ðòîëð ðòéëð ðòîëð ðòèêï ðòððð ðòííí ðòððð ðòçëð ðòððð

Ü¿¬¿ ó Ì±¬¿´

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ Ô·¹¸¬¸±«» Ü® Ô·¹¸¬¸±«» Ü®

ðòçïè ðòèìí ðòééé ðòêçî

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

îïóðçððêçóððê

èñïçñîðîï

ðìæíð ÐÓ ó ðëæíð ÐÓ

ðòçðì
ðòèïé ðòçïç ðòçíë ðòéïç

ðéæïë ßÓ ó ðèæïë ßÓ

ðòèíé



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú Ô·¹¸¬¸±«» Ü®

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ îóÉ¿§ Í¬±°øÛÞñÉÞ÷ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ï ï ï ð ï ï ï ð ï ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

éæïë ßÓ ð ð ð ð ð ï ð ð ð ð ð ð ð ð ð ð ï

éæíð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

éæìë ßÓ ð ð ð ð ð ð ð ð ï ð ð ð ð ð ð ð ï

èæðð ßÓ ð ð ð ð ð ï ð ð ð ð ð ð ð ð ð ð ï

èæïë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæíð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæìë ßÓ ð ð ð ð ð î ð ð ð ð ð ð ð ð ð ð î

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ð ð ì ð ð ï ð ð ð ð ð ð ð ë

ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ðòððû ðòððû ïððòððû ðòððû ðòððû ðòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð ð î ð ð ï ð ð ð ð ð ð ð í

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòððð ðòððð ðòððð ðòððð ðòëðð ðòððð ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ï ï ï ð ï ï ï ð ï ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ìæïë ÐÓ ð ð ð ð ï ð ð ð ð ð ð ð ð ð ð ð ï

ìæíð ÐÓ ð ð ð ð ð ï ð ð ð ð ð ð ð ð ð ð ï

ìæìë ÐÓ ð î ð ð ð ï ð ð ð ð ð ð ð ð ð ð í

ëæðð ÐÓ ð ï ð ð í ð ð ð ð ð ð ð ð ð ð ð ì

ëæïë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ï ð ï

ëæíð ÐÓ ð ð ð ð ð î ð ð ð ð ð ð ð ð ì ð ê

ëæìë ÐÓ ð ï ð ð ð ð ð ð ð ð ð ð ï ð ð ð î

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ì ð ð ì ì ð ð ð ð ð ð ï ð ë ð ïè

ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ðòððû ðòððû ëðòððû ëðòððû ðòððû ðòððû ïêòêéû ðòððû èíòííû ðòððû

ÐÛßÕ ØÎ æ ðìæíð ÐÓ îçï ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð í ð ð í î ð ð ð ð ð ð ð ð ï ð ç

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòíéë ðòððð ðòððð ðòîëð ðòëðð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòîëð ðòððð

Ü¿¬¿ ó Þ·µ»

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ Ô·¹¸¬¸±«» Ü® Ô·¹¸¬¸±«» Ü®

ðòëðð ðòîëð

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

îïóðçððêçóððê

èñïçñîðîï

ðìæíð ÐÓ ó ðëæíð ÐÓ

ðòëêí
ðòíéë ðòìïé ðòîëð

ðéæïë ßÓ ó ðèæïë ßÓ

ðòéëð



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹

Ó±ª»³»²¬ Ý±«²¬
Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú Ô·¹¸¬¸±«» Ü® Ð®±¶»½¬ ×Üæ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

éæðð ßÓ ð ï ï ð ð ð ê ð è

éæïë ßÓ ð ð ð ð î ð ï î ë

éæíð ßÓ ð ð î ð î ï ï ð ê

éæìë ßÓ ð ð ð ð ð ì ð ï ë

èæðð ßÓ ð ð ð î ï ï ï î é

èæïë ßÓ ð ð ð ð ð ð î ï í

èæíð ßÓ ð ð ï ï ð ð î ð ì

èæìë ßÓ ð ð ï ï ð ì ï ð é

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ï ë ì ë ïð ïì ê ìë
ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ëëòëêû ììòììû ííòííû êêòêéû éðòððû íðòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íé óï óï ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð î î ë ê í ë îí

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòîëð ðòîëð ðòêîë ðòíéë ðòéëð ðòêîë

Ø»¿¼»® ÒÛÞ ÒÉÞ ÍÛÞ ÍÉÞ ÛÒÍ ÛÍÞ ÉÒÞ ÉÍÞ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ìæðð ÐÓ ð ï ï ð ï ð ð î ë

ìæïë ÐÓ ð ð ð ð ï ð ð ð ï

ìæíð ÐÓ ð ð ë ð ð ð ð ï ê

ìæìë ÐÓ ð ð ï î î ï ð ð ê

ëæðð ÐÓ ð ð í ì ï ð ð ð è

ëæïë ÐÓ ð ð ï ð ï ð î ï ë

ëæíð ÐÓ ð ð ï î î í ð ð è

ëæìë ÐÓ ð ð ð î ð ï í î è

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ï ïî ïð è ë ë ê ìé

ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ëìòëëû ìëòìëû êïòëìû íèòìêû ìëòìëû ëìòëëû

ÐÛßÕ ØÎ æ ðìæíð ÐÓ îèè óí óí ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ïð ê ì ï î î îë

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòëðð ðòíéë ðòëðð ðòîëð ðòîëð ðòëðð

Ü¿¬¿ ó Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ Ô·¹¸¬¸±«» Ü® Ô·¹¸¬¸±«» Ü®

ðòëðð ðòêèè ðòêêé

ðéæïë ßÓ ó ðèæïë ßÓ

ßÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

ÐÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

îïóðçððêçóððê

èñïçñîðîï

ðòéèï
ðòëéï ðòìïé ðòííí

ðìæíð ÐÓ ó ðëæíð ÐÓ

ðòèîï



Ð®»°¿®»¼ ¾§ Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»

×Üæ îïóðçððêçóððê Ü¿§æ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ßÓ íì îïî ïê ï ßÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ÐÓ êé ïêð íí ï ÐÓ

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ï ï ï ð
ð ïç ð îé

ï ð ð ï

ð ð ð ð ð ì ð è

çí ð ëì ï ÌÛÊ êíê ð êëï ð ð ð ð

ð ð ï ðòë ÐØÚ ðòèì ðòçð

ëí ð íï ðòë
ð ï ï ï

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ÐÓ ïð êì îðï ê ÐÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ßÓ í ïè ïêí é ßÓ

Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ì±¬¿´ øÐÓ÷ Ì±¬¿´ Þ·µ» øÐÓ÷

ð

îéê

ÒÑÎÌØÞÑËÒÜ

Ñ¸´±²» Ðµ©§

Ì±¬¿´ øÒÑÑÒ÷ Ì±¬¿´ Þ·µ» øÒÑÑÒ÷

ÒÑÒÛ

ìð ð îí

Ì±¬¿´ øßÓ÷ îðë Ì±¬¿´ Þ·µ» øßÓ÷

ëí ð ïíï

ÝÑÒÌÎÑÔ

îóÉ¿§ Í¬±°øÛÞñÉÞ÷

ð ÒÑÒÛ

ðìæíð ÐÓ ó ðëæíð ÐÓ îéë

Ñ¸´±²» Ðµ©§ ú Ô·¹¸¬¸±«» Ü®

Ð»¿µ Ø±«® Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ñ¸´±²» Ðµ©§
Ì¸«®¼¿§

ÍÑËÌØÞÑËÒÜ èñïçñîðîï

ìæðð ÐÓ ó ðêæðð ÐÓ

ðéæïë ßÓ ó ðèæïë ßÓ îèì éæðð ßÓ ó ðçæðð ßÓ

ÒÑÑÒßÓ ÐÓ

ÐÓ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÐÓ

ÒÑÑÒ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÒÑÑÒ

î
ð
ë

î
ð
í

ì
ð
ë

ï
ð
ê

ï

ð

ðð

ð

ð

ð

ð

ðð

ð

ð

ð

ð

ðð

ð

ï

ïç

ð

ìíï

ï

ëì

ð

ð

ðð

ð

ð

îé

ï

èëí

ð

çí











Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú É Þ»¿½¸ Í¬

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ ïóÉ¿§ Í¬±°øÍÞ÷ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ð ð ð ð ð î ð ð ï î ð ð ð ï ï ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ïê ð îé ð é îî ð ð ð íç îï ð ïíî

éæïë ßÓ ð ð ð ð îë ð íë ð ïî íð ð ð ð íç íè ð ïéç

éæíð ßÓ ð ð ð ð ìì ð íç ð ïï íë ð ð ð ìí íç ð îïï

éæìë ßÓ ð ð ï ð ìé ð íí ð îë ìî ð ð ð ìê íí ð îîé

èæðð ßÓ ð ð ð ð íë ð îð ð ïì íì ð ð ð ëè íé ð ïçè

èæïë ßÓ ð ð ð ð íé ð îê ð îí ìî ð ð ð ìî ëî ð îîî

èæíð ßÓ ð ï ð ð îð ð îç ð îð ìë ð ð ð ëí ìî ð îïð

èæìë ßÓ ð ð ï ð ïé ð îì ð îð ëë ð ð ð ìé îç ð ïçí

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ï î ð îìï ð îíí ð ïíî íðë ð ð ð íêé îçï ð ïëéî

ßÐÐÎÑßÝØ ûù æ ðòððû ííòííû êêòêéû ðòððû ëðòèìû ðòððû ìçòïêû ðòððû íðòîïû êçòéçû ðòððû ðòððû ðòððû ëëòéèû ììòîîû ðòððû

ÐÛßÕ ØÎ æ ðéæíð ßÓ íç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ï ð ïêí ð ïïè ð éí ïëí ð ð ð ïèç ïêï ð èëè

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòððð ðòîëð ðòððð ðòèêé ðòððð ðòéëê ðòððð ðòéíð ðòçïï ðòððð ðòððð ðòððð ðòèïë ðòééì ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ð ð ð ð ð î ð ð ï î ð ð ð ï ï ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ð ð ï ð îí ð ïé ð íì èì ð ð ð íï ìè ð îíè

ìæïë ÐÓ ð ð ð ð íî ð ïè ð îç èè ð ð ð ïè íí ð îïè

ìæíð ÐÓ ð ð ð ð íð ð îê ð íç éç ð ð ð íí ëð ð îëé

ìæìë ÐÓ ð ð ð ð íë ð ïé ð îð êç ð ð ð íê ëè ð îíë

ëæðð ÐÓ ð ð ð ð íí ð îì ð ìî éë ð ð ï îç ëï ð îëë

ëæïë ÐÓ ð ð ï ð îð ð îë ð ïè êï ð ð ð íî ëë ð îïî

ëæíð ÐÓ ð ð ð ð îï ð ïè ð îì ëç ð ð ð íï íï ð ïèì

ëæìë ÐÓ ð ð ð ð îê ð ïì ð îë ìí ð ð ð íï íï ð ïéð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð î ð îîð ð ïëç ð îíï ëëè ð ð ï îìï íëé ð ïéêç

ßÐÐÎÑßÝØ ûù æ ðòððû ðòððû ïððòððû ðòððû ëèòðëû ðòððû ìïòçëû ðòððû îçòîèû éðòéîû ðòððû ðòððû ðòïéû ìðòîíû ëçòêðû ðòððû

ÐÛßÕ ØÎ æ ðìæïë ÐÓ îçð ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð ïíð ð èë ð ïíð íïï ð ð ï ïïê ïçî ð çêë

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòððð ðòððð ðòððð ðòçîç ðòððð ðòèïé ðòððð ðòééì ðòèèì ðòððð ðòððð ðòîëð ðòèðê ðòèîè ðòððð

îïóðçððêçóððé

èñïçñîðîï

ðìæïë ÐÓ ó ðëæïë ÐÓ

ðòçíç
ðòçìí ðòçíì ðòèîî

ðéæíð ßÓ ó ðèæíð ßÓ

ðòçìë

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ðòîëð ðòèìê ðòèìí ðòçîï

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Ì±¬¿´

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ É Þ»¿½¸ Í¬ É Þ»¿½¸ Í¬



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú É Þ»¿½¸ Í¬

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ ïóÉ¿§ Í¬±°øÍÞ÷ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ð ð ð ð ð î ð ð ï î ð ð ð ï ï ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð í ð ð í

éæïë ßÓ ð ð ð ð ð ð ð ð ð ï ð ð ð ï ð ð î

éæíð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

éæìë ßÓ ð ð ð ð ð ð ð ð ð ï ð ð ð ð ð ð ï

èæðð ßÓ ð ð ð ð ï ð ð ð ð ð ð ð ð ï ð ð î

èæïë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæíð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæìë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ï ð ð ï

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ð ï ð ð ð ð î ð ð ð ê ð ð ç

ßÐÐÎÑßÝØ ûù æ ïððòððû ðòððû ðòððû ðòððû ðòððû ïððòððû ðòððû ðòððû ðòððû ïððòððû ðòððû ðòððû

ÐÛßÕ ØÎ æ ðéæíð ßÓ íç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð ï ð ð ð ð ï ð ð ð ï ð ð í

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ð ð ð ð ð î ð ð ï î ð ð ð ï ï ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ï î ð í

ìæïë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð î ð ï ð í

ìæíð ÐÓ ð ð ð ð í ð ð ð ð ï ð ð ð ð ð ð ì

ìæìë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð î ð î

ëæðð ÐÓ ð ð ð ð ð ð ð ð ð ï ð ð ð ð ï ð î

ëæïë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæíð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ï ð ï

ëæìë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ï ð ð ï

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ð í ð ð ð ð î ð ð î î é ð ïê

ßÐÐÎÑßÝØ ûù æ ïððòððû ðòððû ðòððû ðòððû ðòððû ïððòððû ðòððû ðòððû ïèòïèû ïèòïèû êíòêìû ðòððû

ÐÛßÕ ØÎ æ ðìæïë ÐÓ îçð ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð í ð ð ð ð î ð ð î ð ì ð ïï

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòëðð ðòððð ðòððð ðòîëð ðòððð ðòëðð ðòððð

îïóðçððêçóððé

èñïçñîðîï

ðìæïë ÐÓ ó ðëæïë ÐÓ

ðòêèè
ðòîëð ðòëðð ðòëðð

ðéæíð ßÓ ó ðèæíð ßÓ

ðòíéë

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ðòîëð ðòîëð ðòîëð

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Þ·µ»

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ É Þ»¿½¸ Í¬ É Þ»¿½¸ Í¬



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹

Ó±ª»³»²¬ Ý±«²¬
Ô±½¿¬·±²æ Ñ¸´±²» Ðµ©§ ú É Þ»¿½¸ Í¬ Ð®±¶»½¬ ×Üæ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ð ð ð ð

éæïë ßÓ ð ð ð ð ð ð ð ð ð

éæíð ßÓ ð ð ð ð ð ð ð ð ð

éæìë ßÓ ð ð ð ð ð ð ð ð ð

èæðð ßÓ ð ð ð ð ð ð ð ð ð

èæïë ßÓ ð ð ð ð ð ð ð ð ð

èæíð ßÓ ð ð ð ð ð ð ð ð ð

èæìë ßÓ ð ð ð ð ð ð ð ð ð

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ð ð ð ð ð ð
ßÐÐÎÑßÝØ ûù æ

ÐÛßÕ ØÎ æ ðéæíð ßÓ íè óï óï ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð ð ð ð ð ð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ

Ø»¿¼»® ÒÛÞ ÒÉÞ ÍÛÞ ÍÉÞ ÛÒÍ ÛÍÞ ÉÒÞ ÉÍÞ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ìæðð ÐÓ ð ð ð ð ð ð ð ð ð

ìæïë ÐÓ ï ð ð ð ð ð ð ð ï

ìæíð ÐÓ ð ð ð ð ð ð ð ð ð

ìæìë ÐÓ ð ð ð ð ð ð ð ð ð

ëæðð ÐÓ ð ð ð ð ð ð ð ð ð

ëæïë ÐÓ ð ð ð ð ð ð ð ð ð

ëæíð ÐÓ ð ð ð ð ð ð ð ð ð

ëæìë ÐÓ ð ð ð ð ð ð ð ð ð

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ï ð ð ð ð ð ð ð ï

ßÐÐÎÑßÝØ ûù æ ïððòððû ðòððû

ÐÛßÕ ØÎ æ ðìæïë ÐÓ îèé óí óí ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ï ð ð ð ð ð ð ð ï

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòîëð

îïóðçððêçóððé

èñïçñîðîï

ðòîëð
ðòîëð

ðìæïë ÐÓ ó ðëæïë ÐÓ

ÐÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

ðéæíð ßÓ ó ðèæíð ßÓ

ßÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

Ü¿¬¿ ó Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ñ¸´±²» Ðµ©§ Ñ¸´±²» Ðµ©§ É Þ»¿½¸ Í¬ É Þ»¿½¸ Í¬



Ð®»°¿®»¼ ¾§ Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»

×Üæ îïóðçððêçóððé Ü¿§æ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ßÓ ïïè ð ïêí ð ßÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ÐÓ èë ð ïíð ð ÐÓ

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ð î ð ð
ï ïçî ð ïêï

ï ïïê ð ïèç

ð ð ð ð ð ï ð ð

éí ð ïíð ï ÌÛÊ èëè ð çêë ð ð ð ð

ïëí ð íïï î ÐØÚ ðòçì ðòçì

ð ð ð ð
ð ð ð ð

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ÐÓ ð ð ð ð ÐÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ßÓ ð ð ð ï ßÓ

ð ÒÑÒÛ

ðìæïë ÐÓ ó ðëæïë ÐÓ íîî

Ñ¸´±²» Ðµ©§ ú É Þ»¿½¸ Í¬

Ð»¿µ Ø±«® Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ñ¸´±²» Ðµ©§
Ì¸«®¼¿§

ÍÑËÌØÞÑËÒÜ èñïçñîðîï

ìæðð ÐÓ ó ðêæðð ÐÓ

ðéæíð ßÓ ó ðèæíð ßÓ îíì éæðð ßÓ ó ðçæðð ßÓ

ÒÑÒÛ

ììï ð íïé

Ì±¬¿´ øßÓ÷ ï Ì±¬¿´ Þ·µ» øßÓ÷

íðé ð îðï

ÝÑÒÌÎÑÔ

ïóÉ¿§ Í¬±°øÍÞ÷

Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ì±¬¿´ øÐÓ÷ Ì±¬¿´ Þ·µ» øÐÓ÷

ð

ð

ÒÑÎÌØÞÑËÒÜ

Ñ¸´±²» Ðµ©§

Ì±¬¿´ øÒÑÑÒ÷ Ì±¬¿´ Þ·µ» øÒÑÑÒ÷

ÒÑÑÒßÓ ÐÓ

ÐÓ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÐÓ

ÒÑÑÒ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÒÑÑÒ

ð
ð
ð

ð
ð
ð

ð
ð
ð

ð
ð
ð

ì

ð

îð

î

ð

ð

ð

ðð

ð

ð

ð

ï

ðð

ï

ð

ïçî

ïïê

ïð

íïï

ïíð

ð

ð

ðð

ð

ð

ïêï

ïèç

ðð

ïëí

éí











Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ É¿´µ»® Í¬ ú É Þ»¿½¸ Í¬

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ ìóÉ¿§ Í¬±° Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ð ï ï ð ð ï ð ð ï ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ïí îé ë ð ç îí íê ð è é è ð í îì ê ð ïêç

éæïë ßÓ ïî ìï î ð ïî ìð íð ð íð íç é ð î îë é ð îìé

éæíð ßÓ ïè ìë é ð îî ìï íè ð ïê ìï ïí ð í íï ïð ð îèë

éæìë ßÓ ë êé ë ð ïì êî ëê ð íç íí ç ð è ìï ïî ð íëï

èæðð ßÓ ïí ìî ì ð ïí ëé ëï ð íì ìð îï ð ïì ìè é ð íìì

èæïë ßÓ ïî ìí ì ð ïí ëì ëè ð íé ìí ë ð ïî îë í ð íðç

èæíð ßÓ îî íì ì ð ç íé ëë ð íí ìî ïð ð í îí ê ð îéè

èæìë ßÓ ë ìé í ð ïî íð ìð ð îð íì ïï ð î îí ç ð îíê

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ïðð íìê íì ð ïðì íìì íêì ð îïé îéç èì ð ìé îìð êð ð îîïç

ßÐÐÎÑßÝØ ûù æ îðòèíû éîòðèû éòðèû ðòððû ïîòèïû ìîòíêû ììòèíû ðòððû íéòìïû ìèòïðû ïìòìèû ðòððû ïíòëìû êçòïêû ïéòîçû ðòððû

ÐÛßÕ ØÎ æ ðéæíð ßÓ íç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ìè ïçé îð ð êî îïì îðí ð ïîê ïëé ìè ð íé ïìë íî ð ïîèç

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòêêé ðòéíë ðòéïì ðòððð ðòéðë ðòèêí ðòèéë ðòððð ðòèðè ðòçïí ðòëéï ðòððð ðòêêï ðòéëë ðòêêé ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ð ï ï ð ð ï ð ð ï ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ïí ëë ïë ð ïè ëï íð ð êé êé ïî ð ïé îé ïë ð íèé

ìæïë ÐÓ ç ìé ïð ð ïî êé íï ð ëé ëê îç ð ïí îð îð ð íéï

ìæíð ÐÓ ïé êï í ð ïí êí îè ð ìð ëí íð ð ç îé ïï ð íëë

ìæìë ÐÓ ïî êî ïî ð ïë ëî íç ð ëí êê íï ð ì íð ç ð íèë

ëæðð ÐÓ ïí ìê í ð ïë êî íì ð ìî ëè îè ð ïï íî ïë ð íëç

ëæïë ÐÓ ïî ëï ç ð ïë êë íë ð íé ìè îé ð ïð íï î ð íìî

ëæíð ÐÓ é ëé ïì ð îê êð îç ð îë ìç ïë ð ë îï é ð íïë

ëæìë ÐÓ é ëî ë ð ïê ìê íï ð ïè ìï ê ð ì îì ïð ð îêð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ çð ìíï éï ð ïíð ìêê îëé ð ííç ìíè ïéè ð éí îïî èç ð îééì

ßÐÐÎÑßÝØ ûù æ ïëòîðû éîòèðû ïïòççû ðòððû ïëòîìû ëìòêíû íðòïíû ðòððû íëòëðû ìëòèêû ïèòêìû ðòððû ïçòëîû ëêòêèû îíòèðû ðòððû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ëï îîë ìð ð ëè îíí ïîè ð îïé îìî ïðî ð ìí ïðì ëë ð ïìçè

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòéëð ðòçðé ðòêêé ðòððð ðòèðê ðòèêç ðòèîï ðòððð ðòèïð ðòçðí ðòèîí ðòððð ðòêíî ðòèêé ðòêèè ðòððð

Ü¿¬¿ ó Ì±¬¿´

É¿´µ»® Í¬ É¿´µ»® Í¬ É Þ»¿½¸ Í¬ É Þ»¿½¸ Í¬

ðòèêð ðòçðé ðòèéï ðòééë

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

îïóðçððêçóððè

èñïçñîðîï

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòçêè
ðòçïç ðòçëî ðòçíë ðòèëê

ðéæíð ßÓ ó ðèæíð ßÓ

ðòçïè



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ É¿´µ»® Í¬ ú É Þ»¿½¸ Í¬

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ ìóÉ¿§ Í¬±° Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ð ï ï ð ð ï ð ð ï ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ï ð ð ï ð ð ð ð ð ð ð î

éæïë ßÓ ð ð ð ð ð ð ï ð ð ï ï ð ð ð ð ð í

éæíð ßÓ ð ð ð ð ð ï ð ð ï ð ð ð ð ð ð ð î

éæìë ßÓ ð ð ð ð ð ð ð ð î ï ð ð ð ð ð ð í

èæðð ßÓ ï ð ð ð ð ï ì ð ð ð ð ð ð ð ð ð ê

èæïë ßÓ ð ð ð ð ð ð í ð ð ð ð ð ð ï ð ð ì

èæíð ßÓ ï ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ï

èæìë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ î ð ð ð ð í è ð ì î ï ð ð ï ð ð îï

ßÐÐÎÑßÝØ ûù æ ïððòððû ðòððû ðòððû ðòððû ðòððû îéòîéû éîòéíû ðòððû ëéòïìû îèòëéû ïìòîçû ðòððû ðòððû ïððòððû ðòððû ðòððû

ÐÛßÕ ØÎ æ ðéæíð ßÓ íç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ï ð ð ð ð î é ð í ï ð ð ð ï ð ð ïë

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòîëð ðòððð ðòððð ðòððð ðòððð ðòëðð ðòìíè ðòððð ðòíéë ðòîëð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ð ï ï ð ð ï ð ð ï ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ï ï ð ð ð ð ð ï ð ï ð ð ð ð ð ð ì

ìæïë ÐÓ ð ð ð ð ð ð ð ð ð î ð ð ð ï ð ð í

ìæíð ÐÓ ð ð ð ð ð ð ð ð ð ï ð ð ð ï ð ð î

ìæìë ÐÓ ð ï ð ð ð ï ð ð ï ð ð ð ð ð ð ð í

ëæðð ÐÓ ð ð ð ð ð ï ð ð ð ð ð ð ð ð ð ð ï

ëæïë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæíð ÐÓ ð ð ð ð ð ï ð ð ð ð ð ð ð ð ï ð î

ëæìë ÐÓ ð ï ð ð ð ð ð ð ð ð ð ð ð ï ð ð î

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ï í ð ð ð í ð ï ï ì ð ð ð í ï ð ïé

ßÐÐÎÑßÝØ ûù æ îëòððû éëòððû ðòððû ðòððû ðòððû éëòððû ðòððû îëòððû îðòððû èðòððû ðòððû ðòððû ðòððû éëòððû îëòððû ðòððû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ï î ð ð ð ï ð ï ï ì ð ð ð î ð ð ïî

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòîëð ðòëðð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòîëð ðòîëð ðòëðð ðòððð ðòððð ðòððð ðòëðð ðòððð ðòððð

Ü¿¬¿ ó Þ·µ»

É¿´µ»® Í¬ É¿´µ»® Í¬ É Þ»¿½¸ Í¬ É Þ»¿½¸ Í¬

ðòîëð ðòìëð ðòííí ðòîëð

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

îïóðçððêçóððè

èñïçñîðîï

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòéëð
ðòíéë ðòëðð ðòêîë ðòëðð

ðéæíð ßÓ ó ðèæíð ßÓ

ðòêîë



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹

Ó±ª»³»²¬ Ý±«²¬
Ô±½¿¬·±²æ É¿´µ»® Í¬ ú É Þ»¿½¸ Í¬ Ð®±¶»½¬ ×Üæ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ð ð ï ï

éæïë ßÓ ð ð î ð ð ð î î ê

éæíð ßÓ ð ð ï ð ð ð ï î ì

éæìë ßÓ ð ð ð ð ð ð î ï í

èæðð ßÓ ð ð ð ï ð ï ïì é îí

èæïë ßÓ ð ð ï î ð ð è è ïç

èæíð ßÓ ð í ð ï ð ð ð ï ë

èæìë ßÓ ð ð ð ð ï ð ð í ì

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð í ì ì ï ï îé îë êë
ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ëðòððû ëðòððû ëðòððû ëðòððû ëïòçîû ìèòðèû

ÐÛßÕ ØÎ æ ðéæíð ßÓ íè óï óï ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð î í ð ï îë ïè ìç

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòëðð ðòíéë ðòîëð ðòììê ðòëêí

Ø»¿¼»® ÒÛÞ ÒÉÞ ÍÛÞ ÍÉÞ ÛÒÍ ÛÍÞ ÉÒÞ ÉÍÞ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ìæðð ÐÓ î ï ð ï ð ð î ð ê

ìæïë ÐÓ ð ð î ð ð ð í ð ë

ìæíð ÐÓ ð ð ï ð ð ð î ð í

ìæìë ÐÓ ï ð ð ð ð ð ï ð î

ëæðð ÐÓ ð ð ð î ð ð ð ï í

ëæïë ÐÓ ï ï ð ð ð ð ï î ë

ëæíð ÐÓ ð ð ï ð ï ð ï ð í

ëæìë ÐÓ ð ð ð ð ð ð ï î í

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ì î ì í ï ð ïï ë íð

ßÐÐÎÑßÝØ ûù æ êêòêéû ííòííû ëéòïìû ìîòèêû ïððòððû ðòððû êèòéëû íïòîëû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèê óí óí ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ í ï í ï ð ð è ð ïê

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòíéë ðòîëð ðòíéë ðòîëð ðòêêé

Ü¿¬¿ ó Ð»¼»¬®·¿² øÝ®±©¿´µ÷

É¿´µ»® Í¬ É¿´µ»® Í¬ É Þ»¿½¸ Í¬ É Þ»¿½¸ Í¬

ðòìïé ðòîëð ðòëïî

ðéæíð ßÓ ó ðèæíð ßÓ

ßÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

ÐÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

îïóðçððêçóððè

èñïçñîðîï

ðòêêé
ðòííí ðòëðð ðòêêé

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòëíí



Ð®»°¿®»¼ ¾§ Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»

×Üæ îïóðçððêçóððè Ü¿§æ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ßÓ îðí îïì êî ð ßÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ÐÓ ïîè îíí ëè ð ÐÓ

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ð ï ð ð
ð ëë ð íî

ï ïðì ð ïìë

ð ð ð ð ð ìí ð íé

ïîê ð îïé ï ÌÛÊ ïîèç ð ïìçè ð ð ð ð

ïëé ð îìî ðòë ÐØÚ ðòçî ðòçé

ìè ð ïðî ðòë
ð ð ï ï

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ÐÓ ð ëï îîë ìð ÐÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ßÓ ð ìè ïçé îð ßÓ

Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ì±¬¿´ øÐÓ÷ Ì±¬¿´ Þ·µ» øÐÓ÷

ð

îçç

ÒÑÎÌØÞÑËÒÜ

É¿´µ»® Í¬

Ì±¬¿´ øÒÑÑÒ÷ Ì±¬¿´ Þ·µ» øÒÑÑÒ÷

ÒÑÒÛ

íìð ð îíç

Ì±¬¿´ øßÓ÷ íéè Ì±¬¿´ Þ·µ» øßÓ÷

íçê ð îèí

ÝÑÒÌÎÑÔ

ìóÉ¿§ Í¬±°

ð ÒÑÒÛ

ðìæðð ÐÓ ó ðëæðð ÐÓ ìçé

É¿´µ»® Í¬ ú É Þ»¿½¸ Í¬

Ð»¿µ Ø±«® Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

É¿´µ»® Í¬
Ì¸«®¼¿§

ÍÑËÌØÞÑËÒÜ èñïçñîðîï

ìæðð ÐÓ ó ðêæðð ÐÓ

ðéæíð ßÓ ó ðèæíð ßÓ íëë éæðð ßÓ ó ðçæðð ßÓ

ÒÑÑÒßÓ ÐÓ

ÐÓ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÐÓ

ÒÑÑÒ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÒÑÑÒ

ð
ð

ïè

è
ð

îë

ð
ð
ð

ð
ð
ï

ð

î

ðð

ì

ï

ð

ð

ðð

ð

ð

ð

ï

ðð

ï

í

ëë

ïðì

ìíïðî

îìî

îïé

ð

ð

ðð

ð

ð

íî

ïìë

íéìè

ïëé

ïîê











Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ ÍÞ Ø©§ ï Î¿³° ú É Î·ª»®·¼» Ü®

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ ïóÉ¿§ Í¬±°øÍÞ÷ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ð ð ð ð ï ð ï ð ð ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ëè ð îì ð ð ìè íï ð ð êê ð ð îîé

éæïë ßÓ ð ð ð ð çð ð ìî ð ð ìì îç ð ï éê ð ð îèî

éæíð ßÓ ð ð ð ð ïðé ï ìî ð ð íç íç ð ð éî ð ð íðð

éæìë ßÓ ð ð ð ð ïðë ð êî ð ð ìí íç ð ï êí ð ð íïí

èæðð ßÓ ð ð ð ð çì ð êé ð ð íè íí ð ð êí ð ð îçë

èæïë ßÓ ð ð ð ð éé ï ìì ð ð ìë ìì ð ð êé ð ð îéè

èæíð ßÓ ð ð ð ð êç ð ëé ð ð íè ëï ð ð ëî ð ð îêé

èæìë ßÓ ð ð ð ð éì ï ìê ð ð ìé íç ð ð ëç ð ð îêê

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ð êéì í íèì ð ð íìî íðë ð î ëïè ð ð îîîè

ßÐÐÎÑßÝØ ûù æ êíòëîû ðòîèû íêòïçû ðòððû ðòððû ëîòèêû ìéòïìû ðòððû ðòíèû ççòêîû ðòððû ðòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð íçê ï îïí ð ð ïêì ïìð ð î îéì ð ð ïïçð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòððð ðòððð ðòððð ðòçîë ðòîëð ðòéçë ðòððð ðòððð ðòçíî ðòèçé ðòððð ðòëðð ðòçðï ðòððð ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ð ð ð ð ï ð ï ð ð ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ð ð ð ð èë ð ëð ð ð èç ëí ð ð íç ð ð íïê

ìæïë ÐÓ ð ð ð ð èé ï êð ð ð éç ìð ð ð ëî ð ð íïç

ìæíð ÐÓ ð ð ð ð çí ð ìê ð ð éé ìé ð ï ìì ð ð íðè

ìæìë ÐÓ ð ð ð ð çç ï ëê ð ð êç ëð ð ð ìð ð ð íïë

ëæðð ÐÓ ð ð ð ð ïðê ð ìë ð ð êî ëë ð ð íé ð ð íðë

ëæïë ÐÓ ð ð ð ð ïïí ï ëê ð ð ìé îë ð ð íê ð ð îéè

ëæíð ÐÓ ð ð ð ð ïïê ð ëð ð ð ìì ëî ð ð ìî ð ð íðì

ëæìë ÐÓ ð ð ð ð çë ð ìç ð ð ìë íç ð ð íê ð ð îêì

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ð éçì í ìïî ð ð ëïî íêï ð ï íîê ð ð îìðç

ßÐÐÎÑßÝØ ûù æ êëòêéû ðòîëû íìòðèû ðòððû ðòððû ëèòêëû ìïòíëû ðòððû ðòíïû ççòêçû ðòððû ðòððû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð íêì î îïî ð ð íïì ïçð ð ï ïéë ð ð ïîëè

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòððð ðòððð ðòððð ðòçïç ðòëðð ðòèèí ðòððð ðòððð ðòèèî ðòèçê ðòððð ðòîëð ðòèìï ðòððð ðòððð

îïóðçððêçóððç

èñïçñîðîï

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòçèê
ðòçîê ðòèèé ðòèìê

ðéæïë ßÓ ó ðèæïë ßÓ

ðòçëð

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ðòçïí ðòçîé ðòèçê

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Ì±¬¿´

ÍÞ Ø©§ ï Î¿³° ÍÞ Ø©§ ï Î¿³° É Î·ª»®·¼» Ü® É Î·ª»®·¼» Ü®



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ ÍÞ Ø©§ ï Î¿³° ú É Î·ª»®·¼» Ü®

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ ïóÉ¿§ Í¬±°øÍÞ÷ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ð ð ð ð ï ð ï ð ð ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

éæïë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

éæíð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

éæìë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæðð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæïë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæíð ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

èæìë ßÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ßÐÐÎÑßÝØ ûù æ

ÐÛßÕ ØÎ æ ðéæïë ßÓ íè ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ð ð ð ð ï ð ï ð ð ðòë ðòë ð ð ï ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ìæïë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ìæíð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ìæìë ÐÓ ð ð ð ð ð ð ð ð ð ï ð ð ð ð ð ð ï

ëæðð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæïë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæíð ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ëæìë ÐÓ ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ð ð ð ð ð ð ï ð ð ð ð ð ð ï

ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû ðòððû ðòððû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèç ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð ð ð ð ð ð ï ð ð ð ð ð ð ï

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð ðòîëð ðòððð ðòððð ðòððð ðòððð ðòððð ðòððð

îïóðçððêçóððç

èñïçñîðîï

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòîëð
ðòîëð

ðéæïë ßÓ ó ðèæïë ßÓ

ÐÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

ßÓ
  ÒÑÎÌØÞÑËÒÜ   ÍÑËÌØÞÑËÒÜ   ÛßÍÌÞÑËÒÜ   ÉÛÍÌÞÑËÒÜ

Ü¿¬¿ ó Þ·µ»

ÍÞ Ø©§ ï Î¿³° ÍÞ Ø©§ ï Î¿³° É Î·ª»®·¼» Ü® É Î·ª»®·¼» Ü®



Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹

Ó±ª»³»²¬ Ý±«²¬
Ô±½¿¬·±²æ ÍÞ Ø©§ ï Î¿³° ú É Î·ª»®·¼» Ü® Ð®±¶»½¬ ×Üæ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

éæðð ßÓ ð ð ð ð ð ð ð ð ð

éæïë ßÓ ð ð ð ð ð ð ð ð ð

éæíð ßÓ ð ï ð ð ð ð ð ð ï

éæìë ßÓ ð ð ð ð ð ð ð ð ð

èæðð ßÓ ð ð ð ð ð ð ð ð ð

èæïë ßÓ ð ð ð ð ð ð ð ð ð

èæíð ßÓ ð ð ð ð ð ð ð ð ð

èæìë ßÓ ð ð ð ð ð ð ð ð ð

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ï ð ð ð ð ð ð ï
ßÐÐÎÑßÝØ ûù æ ðòððû ïððòððû

ÐÛßÕ ØÎ æ ðéæïë ßÓ íé óï óï ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ï ð ð ð ð ð ð ï

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòîëð

Ø»¿¼»® ÒÛÞ ÒÉÞ ÍÛÞ ÍÉÞ ÛÒÍ ÛÍÞ ÉÒÞ ÉÍÞ

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ìæðð ÐÓ ð ð ð ð ð ð ð ð ð

ìæïë ÐÓ ð ð ð ð ð ð ð ð ð

ìæíð ÐÓ ð ð ð ð ð ð ð ð ð

ìæìë ÐÓ ð ð ð ð ð ð ð ð ð

ëæðð ÐÓ ð ð ð ð ð ð ð ð ð

ëæïë ÐÓ ð ð ð ð ð ð ð ð ð

ëæíð ÐÓ ð ð ð ð ð ð ð ð ð

ëæìë ÐÓ ð ð ð ð ð ð ð ð ð

ÛÞ ÉÞ ÛÞ ÉÞ ÒÞ ÍÞ ÒÞ ÍÞ ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ð ð ð ð ð ð ð ð ð

ßÐÐÎÑßÝØ ûù æ

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèê óí óí ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ð ð ð ð ð ð ð ð ð

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ

îïóðçððêçóððç

èñïçñîðîï

ðìæðð ÐÓ ó ðëæðð ÐÓ

ðòîëð
ðòîëð

ÐÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

ðéæïë ßÓ ó ðèæïë ßÓ

ßÓ
ÒÑÎÌØ ÔÛÙ ÍÑËÌØ ÔÛÙ ÛßÍÌ ÔÛÙ ÉÛÍÌ ÔÛÙ

Ü¿¬¿ ó Ð»¼»¬®·¿² øÝ®±©¿´µ÷

ÍÞ Ø©§ ï Î¿³° ÍÞ Ø©§ ï Î¿³° É Î·ª»®·¼» Ü® É Î·ª»®·¼» Ü®



Ð®»°¿®»¼ ¾§ Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»

×Üæ îïóðçððêçóððç Ü¿§æ

Ý·¬§æ É¿¬±²ª·´´» Ü¿¬»æ

ßÓ îïí ï íçê ð ßÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ÐÓ îïî î íêì ð ÐÓ

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ï ð ï ð
ð ð ð ð

ï ïéë ð îéì

ð ð ð ð ð ï ð î

ð ð ð ð ÌÛÊ ïïçð ð ïîëè ð ð ð ð

ïêì ð íïì ðòë ÐØÚ ðòçë ðòçç

ïìð ð ïçð ðòë
ð ð ð ð

ßÓ ÒÑÑÒ ÐÓ ÐÓ ÒÑÑÒ ßÓ

ÐÓ ð ð ð ð ÐÓ

ÒÑÑÒ ð ð ð ð ÒÑÑÒ

ßÓ ð ð ð ð ßÓ

ð ÒÑÒÛ

ðìæðð ÐÓ ó ðëæðð ÐÓ ð

ÍÞ Ø©§ ï Î¿³° ú É Î·ª»®·¼» Ü®

Ð»¿µ Ø±«® Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

ÍÞ Ø©§ ï Î¿³°
Ì¸«®¼¿§

ÍÑËÌØÞÑËÒÜ èñïçñîðîï

ìæðð ÐÓ ó ðêæðð ÐÓ

ðéæïë ßÓ ó ðèæïë ßÓ ð éæðð ßÓ ó ðçæðð ßÓ

ÒÑÒÛ

êéè ð ëêð

Ì±¬¿´ øßÓ÷ ïçí Ì±¬¿´ Þ·µ» øßÓ÷

ìèé ð íèé

ÝÑÒÌÎÑÔ

ïóÉ¿§ Í¬±°øÍÞ÷

Ð»¼»¬®·¿² øÝ®±©¿´µ÷

Ì±¬¿´ øÐÓ÷ Ì±¬¿´ Þ·µ» øÐÓ÷

ð

ïìí

ÒÑÎÌØÞÑËÒÜ

ÍÞ Ø©§ ï Î¿³°

Ì±¬¿´ øÒÑÑÒ÷ Ì±¬¿´ Þ·µ» øÒÑÑÒ÷

ÒÑÑÒßÓ ÐÓ

ÐÓ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÐÓ

ÒÑÑÒ

ßÓ

ßÓ

ÒÑÑÒ

ÐÓ

ÒÑÑÒ

ð
ð
ð

ð
ð
ð

ð
ð
ð

ð
ð
ð

ð

ð

ðð

ï

ð

ð

ð

ðð

ð

ð

ð

ð

ðð

ð

ð

ð

ïéë

ïïçð

íïì

ð

ð

ð

ðð

ð

ð

ð

îéì

îïìð

ïêì

ð











Ò¿¬·±²¿´ Ü¿¬¿ ú Í«®ª»§·²¹ Í»®ª·½»×²¬»®»½¬·±² Ì«®²·²¹ Ó±ª»³»²¬ Ý±«²¬

Ô±½¿¬·±²æ ÒÞ Ø©§ ï Î¿³° ú É Î·ª»®·¼» Ü®

Ý·¬§æ É¿¬±²ª·´´» Ð®±¶»½¬ ×Üæ

Ý±²¬®±´æ ïóÉ¿§ Í¬±°øÒÞ÷ Ü¿¬»æ

ÒÍñÛÉ Í¬®»»¬æ

ðòë ðòë ï ð ð ð ð ð ï ï ð ð ð ï ï ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

éæðð ßÓ íë ï ëî ð ð ð ð ð íí éð ð ð ð èð îíë ð ëðê

éæïë ßÓ ìí ð èè ð ð ð ð ð îê ïïï ð ð ð éé ïìì ð ìèç

éæíð ßÓ íë ð ïðï ð ð ð ð ð îê ïïç ð ð ð éé ïîê ð ìèì

éæìë ßÓ íé ï çí ð ð ð ð ð ïç ïíð ð ð ð éë ïïï ð ìêê

èæðð ßÓ íí ð êë ð ð ð ð ð ïç ïïí ð ð ð èð ïïð ð ìîð

èæïë ßÓ îç ð éé ð ð ð ð ð ïé çç ð ð ð èí ïîï ð ìîê

èæíð ßÓ íð ð éê ð ð ð ð ð îï çî ð ð ð ëé ïïð ð íèê

èæìë ßÓ îì ð ëí ð ð ð ð ð ïè çè ð ð ð êð çë ð íìè

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ îêê î êðë ð ð ð ð ð ïéç èíî ð ð ð ëèç ïðëî ð íëîë

ßÐÐÎÑßÝØ ûù æ íðòìéû ðòîíû êçòíðû ðòððû ïéòéïû èîòîçû ðòððû ðòððû ðòððû íëòèçû êìòïïû ðòððû

ÐÛßÕ ØÎ æ ðéæðð ßÓ íé ð ð ÌÑÌßÔ

ÐÛßÕ ØÎ ÊÑÔ æ ïëð î ííì ð ð ð ð ð ïðì ìíð ð ð ð íðç êïê ð ïçìë

ÐÛßÕ ØÎ ÚßÝÌÑÎ æ ðòèéî ðòëðð ðòèîé ðòððð ðòððð ðòððð ðòððð ðòððð ðòéèè ðòèîé ðòððð ðòððð ðòððð ðòçêê ðòêëë ðòððð

Ø»¿¼»® ÒÞÔ ÒÞÌ ÒÞÎ ÒÞË ÍÞÔ ÍÞÌ ÍÞÎ ÍÞË ÛÞÔ ÛÞÌ ÛÞÎ ÛÞË ÉÞÔ ÉÞÌ ÉÞÎ ÉÞË

ðòë ðòë ï ð ð ð ð ð ï ï ð ð ð ï ï ð

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ìæðð ÐÓ ïë ð çì ð ð ð ð ð íç ïìî ð ï ð êê ïðé ð ìêì

ìæïë ÐÓ îí î çí ð ð ð ð ð íð ïíê ð ð ð éè ïïç ð ìèï

ìæíð ÐÓ ïî ð êé ð ð ð ð ð îî ïìí ð ð ð èç ïðì ð ìíé

ìæìë ÐÓ ïì ï èç ð ð ð ð ð íè ïíè ð ð ð éè ïïð ð ìêè

ëæðð ÐÓ ïç ð ëê ð ð ð ð ð îì ïíê ð ð ð êì ïíë ð ìíì

ëæïë ÐÓ ïç ð éé ð ð ð ð ð ïç ïìì ð ð ð ëî èì ð íçë

ëæíð ÐÓ ïè ï êé ð ð ð ð ð îç ïíï ð ï ð êì ïïï ð ìîî

ëæìë ÐÓ ïì ï êë ð ð ð ð ð ïç ïîî ð ð ð ëè çë ð íéì

ÒÔ ÒÌ ÒÎ ÒË ÍÔ ÍÌ ÍÎ ÍË ÛÔ ÛÌ ÛÎ ÛË ÉÔ ÉÌ ÉÎ ÉË ÌÑÌßÔ

ÌÑÌßÔ ÊÑÔËÓÛÍ æ ïíì ë êðè ð ð ð ð ð îîð ïðçî ð î ð ëìç èêë ð íìéë

ßÐÐÎÑßÝØ ûù æ ïéòçìû ðòêéû èïòíçû ðòððû ïêòéìû èíòïïû ðòððû ðòïëû ðòððû íèòèíû êïòïéû ðòððû

ÐÛßÕ ØÎ æ ðìæðð ÐÓ îèç ð ð ÌÑÌßÔ
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B - Level of Service and Vehicle Queuing
Calculation Sheets



Queues Existing AM
2: S Green Valley Rd & Main Street Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 10 Report
Kimley-Horn Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 196 580 295 137 584 235 221 514 161 680 139
v/c Ratio 0.64 0.60 0.47 0.22 0.46 0.34 0.85 0.93 0.41 0.89 0.33
Control Delay 62.4 42.3 7.0 43.3 32.1 5.4 76.5 75.0 9.5 60.2 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.4 42.3 7.0 43.3 32.1 5.4 76.5 75.0 9.5 60.2 5.8
Queue Length 50th (ft) 77 213 0 47 185 0 183 216 0 265 0
Queue Length 95th (ft) 114 284 73 77 260 59 #324 #317 56 328 37
Internal Link Dist (ft) 510 875 2117 223
Turn Bay Length (ft) 225 180 250 260 260 105
Base Capacity (vph) 497 962 628 612 1274 691 273 575 399 890 469
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.60 0.47 0.22 0.46 0.34 0.81 0.89 0.40 0.76 0.30

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th Signalized Intersection Summary Existing AM
2: S Green Valley Rd & Main Street Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 10 Report
Kimley-Horn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 186 551 280 130 555 223 234 465 153 220 426 132
Future Volume (veh/h) 186 551 280 130 555 223 234 465 153 220 426 132
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.97 1.00 0.83 1.00 0.86
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 196 580 295 137 584 235 245 490 161 232 448 139
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 288 808 346 691 1255 544 296 622 219 268 554 312
Arrive On Green 0.08 0.23 0.23 0.20 0.35 0.35 0.17 0.17 0.17 0.23 0.23 0.23
Sat Flow, veh/h 3456 3554 1519 3456 3554 1540 1781 3741 1316 1169 2419 1365
Grp Volume(v), veh/h 196 580 295 137 584 235 245 490 161 359 321 139
Grp Sat Flow(s),veh/h/ln 1728 1777 1519 1728 1777 1540 1781 1870 1316 1812 1777 1365
Q Serve(g_s), s 6.6 18.1 22.3 4.0 15.3 14.0 16.0 15.1 13.9 22.9 20.4 10.5
Cycle Q Clear(g_c), s 6.6 18.1 22.3 4.0 15.3 14.0 16.0 15.1 13.9 22.9 20.4 10.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.65 1.00
Lane Grp Cap(c), veh/h 288 808 346 691 1255 544 296 622 219 415 407 312
V/C Ratio(X) 0.68 0.72 0.85 0.20 0.47 0.43 0.83 0.79 0.74 0.87 0.79 0.45
Avail Cap(c_a), veh/h 501 808 346 691 1255 544 303 636 224 464 455 349
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.5 42.8 44.4 40.0 30.0 29.6 48.3 48.0 47.5 44.5 43.5 39.7
Incr Delay (d2), s/veh 1.1 5.4 22.6 0.1 1.2 2.5 15.6 5.8 10.2 13.6 7.0 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 8.4 10.4 1.7 6.6 5.4 8.4 7.5 5.1 11.5 9.5 3.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.5 48.2 67.1 40.1 31.3 32.1 64.0 53.8 57.7 58.1 50.6 40.1
LnGrp LOS D D E D C C E D E E D D
Approach Vol, veh/h 1071 956 896 819
Approach Delay, s/veh 54.6 32.7 57.3 52.1
Approach LOS D C E D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.6 48.1 24.6 29.7 33.0 32.8
Change Period (Y+Rc), s 4.6 5.7 4.6 5.7 * 5.7 5.3
Max Green Setting (Gmax), s 17.4 31.3 20.4 20.4 * 27 30.7
Max Q Clear Time (g_c+I1), s 8.6 17.3 18.0 6.0 24.3 24.9
Green Ext Time (p_c), s 0.0 0.6 0.3 0.0 0.3 0.4

Intersection Summary
HCM 6th Ctrl Delay 49.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



Queues Existing AM
3: Ohlone Pkwy/Clifford Ave & Main Street Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 10 Report
Kimley-Horn Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 123 647 225 134 520 46 326 288 157 359 174
v/c Ratio 0.54 0.50 0.33 0.74 0.43 0.08 0.49 0.80 0.37 1.09 0.43
Control Delay 58.7 33.2 9.6 75.4 33.4 0.3 44.7 62.3 8.0 122.4 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.7 33.2 9.6 75.4 33.4 0.3 44.7 62.3 8.0 122.4 13.0
Queue Length 50th (ft) 91 197 22 102 159 0 119 218 0 ~313 14
Queue Length 95th (ft) 155 301 94 166 236 0 150 291 53 #504 78
Internal Link Dist (ft) 527 1831 888 321
Turn Bay Length (ft) 480 140 260 200 150 200 160
Base Capacity (vph) 227 1298 677 198 1208 571 984 534 552 329 404
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.50 0.33 0.68 0.43 0.08 0.33 0.54 0.28 1.09 0.43

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



HCM 6th Signalized Intersection Summary Existing AM
3: Ohlone Pkwy/Clifford Ave & Main Street Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 114 602 209 125 484 43 303 268 146 63 271 162
Future Volume (veh/h) 114 602 209 125 484 43 303 268 146 63 271 162
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 123 647 225 134 520 46 326 288 157 68 291 174
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 393 1366 589 160 880 375 651 352 291 63 268 271
Arrive On Green 0.22 0.38 0.38 0.09 0.25 0.25 0.19 0.19 0.19 0.18 0.18 0.18
Sat Flow, veh/h 1781 3554 1532 1781 3554 1515 3456 1870 1545 351 1502 1522
Grp Volume(v), veh/h 123 647 225 134 520 46 326 288 157 359 0 174
Grp Sat Flow(s),veh/h/ln 1781 1777 1532 1781 1777 1515 1728 1870 1545 1853 0 1522
Q Serve(g_s), s 6.9 16.4 12.7 8.9 15.5 2.8 10.1 17.7 11.0 21.4 0.0 12.7
Cycle Q Clear(g_c), s 6.9 16.4 12.7 8.9 15.5 2.8 10.1 17.7 11.0 21.4 0.0 12.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.19 1.00
Lane Grp Cap(c), veh/h 393 1366 589 160 880 375 651 352 291 330 0 271
V/C Ratio(X) 0.31 0.47 0.38 0.84 0.59 0.12 0.50 0.82 0.54 1.09 0.00 0.64
Avail Cap(c_a), veh/h 393 1366 589 184 880 375 991 536 443 330 0 271
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 39.1 27.8 26.7 53.8 39.8 35.0 43.6 46.7 44.0 49.3 0.0 45.7
Incr Delay (d2), s/veh 0.2 1.2 1.9 22.3 2.9 0.7 0.2 3.3 0.6 74.6 0.0 3.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.0 7.0 4.8 4.9 7.0 1.1 4.3 8.5 4.2 16.8 0.0 5.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.3 29.0 28.5 76.1 42.7 35.7 43.9 50.0 44.6 123.9 0.0 49.7
LnGrp LOS D C C E D D D D D F A D
Approach Vol, veh/h 995 700 771 533
Approach Delay, s/veh 30.2 48.6 46.3 99.7
Approach LOS C D D F

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 15.4 51.4 26.0 31.8 35.0 27.2
Change Period (Y+Rc), s 4.6 5.3 4.6 5.3 * 5.3 4.6
Max Green Setting (Gmax), s 12.4 32.7 21.4 14.4 * 30 34.4
Max Q Clear Time (g_c+I1), s 10.9 18.4 23.4 8.9 17.5 19.7
Green Ext Time (p_c), s 0.0 0.7 0.0 0.0 0.5 0.3

Intersection Summary
HCM 6th Ctrl Delay 51.0
HCM 6th LOS D

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



Queues Existing AM
4: Main Street & Riverside Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 10 Report
Kimley-Horn Page 6

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 63 357 312 279 524 388 797 300 53 457
v/c Ratio 0.43 0.34 0.35 0.65 0.42 0.84 0.59 0.41 0.37 0.76
Control Delay 59.8 33.9 10.2 56.0 30.3 58.3 30.7 8.2 58.0 52.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.8 33.9 10.2 56.0 30.3 58.3 30.7 8.2 58.0 52.9
Queue Length 50th (ft) 45 110 72 103 156 265 248 33 38 171
Queue Length 95th (ft) 89 160 153 148 223 #483 306 98 79 207
Internal Link Dist (ft) 4792 416 511 2905
Turn Bay Length (ft) 170 100 140 300 140 170
Base Capacity (vph) 189 1049 904 426 1258 460 1358 734 204 869
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.34 0.35 0.65 0.42 0.84 0.59 0.41 0.26 0.53

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th Signalized Intersection Summary Existing AM
4: Main Street & Riverside Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 339 296 265 444 54 369 757 285 50 410 24
Future Volume (veh/h) 60 339 296 265 444 54 369 757 285 50 410 24
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 63 357 312 279 467 57 388 797 300 53 432 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 121 921 755 694 1261 153 393 1176 512 114 566 33
Arrive On Green 0.07 0.26 0.26 0.20 0.40 0.40 0.22 0.33 0.33 0.06 0.17 0.17
Sat Flow, veh/h 1781 3554 1563 3456 3181 386 1781 3554 1548 1781 3406 196
Grp Volume(v), veh/h 63 357 312 279 260 264 388 797 300 53 225 232
Grp Sat Flow(s),veh/h/ln 1781 1777 1563 1728 1777 1791 1781 1777 1548 1781 1777 1826
Q Serve(g_s), s 3.9 9.5 0.0 8.1 11.9 12.0 25.0 22.2 10.8 3.3 13.9 14.0
Cycle Q Clear(g_c), s 3.9 9.5 0.0 8.1 11.9 12.0 25.0 22.2 10.8 3.3 13.9 14.0
Prop In Lane 1.00 1.00 1.00 0.22 1.00 1.00 1.00 0.11
Lane Grp Cap(c), veh/h 121 921 755 694 704 710 393 1176 512 114 295 303
V/C Ratio(X) 0.52 0.39 0.41 0.40 0.37 0.37 0.99 0.68 0.59 0.47 0.76 0.77
Avail Cap(c_a), veh/h 191 921 755 694 704 710 393 1176 512 206 439 451
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.8 35.1 19.4 40.0 24.5 24.6 44.6 33.2 10.9 51.9 45.8 45.8
Incr Delay (d2), s/veh 1.3 1.2 1.7 0.1 1.5 1.5 41.5 1.3 1.2 1.1 1.9 2.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.8 4.3 5.8 3.5 5.3 5.4 15.5 9.8 3.8 1.5 6.3 6.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.1 36.3 21.0 40.1 26.0 26.1 86.1 34.5 12.1 53.0 47.7 47.9
LnGrp LOS D D C D C C F C B D D D
Approach Vol, veh/h 732 803 1485 510
Approach Delay, s/veh 31.2 30.9 43.4 48.3
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 27.3 34.0 30.0 23.7 11.5 49.8 11.0 42.7
Change Period (Y+Rc), s * 4.2 * 4.2 4.6 4.6 3.7 * 4.2 3.7 4.6
Max Green Setting (Gmax), s * 12 * 30 25.4 28.4 12.3 * 32 13.3 34.4
Max Q Clear Time (g_c+I1), s 10.1 11.5 27.0 16.0 5.9 14.0 5.3 24.2
Green Ext Time (p_c), s 0.1 2.2 0.0 1.2 0.0 2.1 0.0 2.8

Intersection Summary
HCM 6th Ctrl Delay 38.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
User approved changes to right turn type.



HCM 6th TWSC Existing AM
5: Ohlone Pkwy & Loma Vista Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 10 Report
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Intersection
Int Delay, s/veh 3.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 92 2 10 6 0 25 9 277 4 14 254 48
Future Vol, veh/h 92 2 10 6 0 25 9 277 4 14 254 48
Conflicting Peds, #/hr 15 0 1 1 0 15 10 0 15 15 0 10
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 70 - - - 115 - 50 115 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 108 2 12 7 0 29 11 326 5 16 299 56

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 721 709 310 730 760 356 365 0 0 346 0 0
          Stage 1 341 341 - 363 363 - - - - - - -
          Stage 2 380 368 - 367 397 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 343 359 730 338 336 688 1194 - - 1213 - -
          Stage 1 674 639 - 656 625 - - - - - - -
          Stage 2 642 621 - 653 603 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 315 343 722 320 321 668 1183 - - 1196 - -
Mov Cap-2 Maneuver 315 343 - 320 321 - - - - - - -
          Stage 1 661 624 - 641 611 - - - - - - -
          Stage 2 599 607 - 631 589 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 21.2 12 0.3 0.4
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1183 - - 316 722 552 1196 - -
HCM Lane V/C Ratio 0.009 - - 0.35 0.016 0.066 0.014 - -
HCM Control Delay (s) 8.1 - - 22.4 10.1 12 8.1 - -
HCM Lane LOS A - - C B B A - -
HCM 95th %tile Q(veh) 0 - - 1.5 0.1 0.2 0 - -



HCM 6th TWSC Existing AM
6: Ohlone Pkwy & Lighthouse Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 10 Report
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Intersection
Int Delay, s/veh 4.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 96 0 55 9 2 28 23 167 8 19 217 35
Future Vol, veh/h 96 0 55 9 2 28 23 167 8 19 217 35
Conflicting Peds, #/hr 0 0 4 4 0 0 8 0 11 11 0 8
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - 50 100 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 114 0 65 11 2 33 27 199 10 23 258 42

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 588 586 270 626 618 210 308 0 0 220 0 0
          Stage 1 312 312 - 264 264 - - - - - - -
          Stage 2 276 274 - 362 354 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 421 422 769 397 405 830 1253 - - 1349 - -
          Stage 1 699 658 - 741 690 - - - - - - -
          Stage 2 730 683 - 657 630 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 387 398 760 347 382 821 1243 - - 1335 - -
Mov Cap-2 Maneuver 387 398 - 347 382 - - - - - - -
          Stage 1 679 642 - 717 668 - - - - - - -
          Stage 2 683 661 - 588 614 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 15.3 11.5 0.9 0.5
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1243 - - 387 760 597 1335 - -
HCM Lane V/C Ratio 0.022 - - 0.295 0.086 0.078 0.017 - -
HCM Control Delay (s) 8 - - 18.2 10.2 11.5 7.7 - -
HCM Lane LOS A - - C B B A - -
HCM 95th %tile Q(veh) 0.1 - - 1.2 0.3 0.3 0.1 - -



Queues Existing AM
7: W Beach Street & Ohlone Pkwy Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 10 Report
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Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 80 167 206 176 307
v/c Ratio 0.29 0.09 0.46 0.11 0.64
Control Delay 23.8 7.1 21.9 0.2 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 7.1 21.9 0.2 21.2
Queue Length 50th (ft) 20 11 51 0 65
Queue Length 95th (ft) 62 28 123 0 154
Internal Link Dist (ft) 427 2338 650
Turn Bay Length (ft) 130 120
Base Capacity (vph) 719 3336 946 1551 719
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.11 0.05 0.22 0.11 0.43

Intersection Summary



HCM 6th Signalized Intersection Summary Existing AM
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 75 157 194 165 167 121
Future Volume (veh/h) 75 157 194 165 167 121
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 80 167 206 0 178 129
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 217 1789 449 226 164
Arrive On Green 0.12 0.50 0.24 0.00 0.23 0.23
Sat Flow, veh/h 1781 3647 1870 1585 979 709
Grp Volume(v), veh/h 80 167 206 0 308 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1870 1585 1694 0
Q Serve(g_s), s 1.7 1.0 3.9 0.0 7.0 0.0
Cycle Q Clear(g_c), s 1.7 1.0 3.9 0.0 7.0 0.0
Prop In Lane 1.00 1.00 0.58 0.42
Lane Grp Cap(c), veh/h 217 1789 449 391 0
V/C Ratio(X) 0.37 0.09 0.46 0.79 0.00
Avail Cap(c_a), veh/h 868 2166 1140 826 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 16.6 5.3 13.3 0.0 14.8 0.0
Incr Delay (d2), s/veh 1.0 0.0 0.7 0.0 3.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.2 1.4 0.0 2.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.6 5.3 14.0 0.0 18.4 0.0
LnGrp LOS B A B B A
Approach Vol, veh/h 247 206 A 308
Approach Delay, s/veh 9.3 14.0 18.4
Approach LOS A B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 26.5 14.6 10.8 15.7
Change Period (Y+Rc), s 5.8 5.1 5.8 5.8
Max Green Setting (Gmax), s 25.0 20.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 3.0 9.0 3.7 5.9
Green Ext Time (p_c), s 0.9 0.7 0.1 1.0

Intersection Summary
HCM 6th Ctrl Delay 14.3
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th AWSC Existing AM
8: Walker Street & W Beach Street Timing Plan: AM Peak
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Intersection
Intersection Delay, s/veh19.6
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 129 161 50 38 149 33 50 202 21 64 219 208
Future Vol, veh/h 129 161 50 38 149 33 50 202 21 64 219 208
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 140 175 54 41 162 36 54 220 23 70 238 226
Number of Lanes 1 1 0 0 1 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 1 2
HCM Control Delay 16.8 20.4 21.7 20.1
HCM LOS C C C C

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1 SBLn1 SBLn2
Vol Left, % 20% 0% 100% 0% 17% 23% 0%
Vol Thru, % 80% 0% 0% 76% 68% 77% 0%
Vol Right, % 0% 100% 0% 24% 15% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 252 21 129 211 220 283 208
LT Vol 50 0 129 0 38 64 0
Through Vol 202 0 0 161 149 219 0
RT Vol 0 21 0 50 33 0 208
Lane Flow Rate 274 23 140 229 239 308 226
Geometry Grp 7 7 7 7 6 7 7
Degree of Util (X) 0.609 0.045 0.327 0.491 0.539 0.655 0.429
Departure Headway (Hd) 8 7.173 8.396 7.711 8.12 7.665 6.827
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 449 496 426 466 442 471 525
Service Time 5.785 4.958 6.182 5.496 6.214 5.447 4.608
HCM Lane V/C Ratio 0.61 0.046 0.329 0.491 0.541 0.654 0.43
HCM Control Delay 22.6 10.3 15.2 17.8 20.4 24 14.7
HCM Lane LOS C B C C C C B
HCM 95th-tile Q 4 0.1 1.4 2.7 3.1 4.6 2.1



HCM 6th TWSC Existing AM
9: Riverside Dr & SB Hwy 1 Off-Ramp Timing Plan: AM Peak
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Intersection
Int Delay, s/veh 14.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 168 144 0 281 0 0 0 0 408 0 218
Future Vol, veh/h 0 168 144 0 281 0 0 0 0 408 0 218
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - Free - - None - - None - - Yield
Storage Length - - - - - - - - - 230 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 177 152 0 296 0 0 0 0 429 0 229

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - - - 0 473 - 296
          Stage 1 - - - - - - 296 - -
          Stage 2 - - - - - - 177 - -
Critical Hdwy - - - - - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - - 5.42 - -
Follow-up Hdwy - - - - - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - 0 0 - 0 550 0 743
          Stage 1 0 - 0 0 - 0 755 0 -
          Stage 2 0 - 0 0 - 0 854 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - - 550 0 743
Mov Cap-2 Maneuver - - - - - - 550 0 -
          Stage 1 - - - - - - 755 0 -
          Stage 2 - - - - - - 854 0 -

Approach EB WB SB
HCM Control Delay, s 0 0 24.4
HCM LOS C

Minor Lane/Major Mvmt EBT WBT SBLn1 SBLn2
Capacity (veh/h) - - 550 743
HCM Lane V/C Ratio - - 0.781 0.309
HCM Control Delay (s) - - 31 12
HCM Lane LOS - - D B
HCM 95th %tile Q(veh) - - 7.2 1.3



HCM 6th TWSC Existing AM
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: AM Peak
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Intersection
Int Delay, s/veh 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 107 440 0 0 317 631 154 3 342 0 0 0
Future Vol, veh/h 107 440 0 0 317 631 154 3 342 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - Free - - Free - - None
Storage Length 170 - - - - 0 550 - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 111 458 0 0 330 657 160 3 356 0 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 330 0 - - - 0 1010 1010 -
          Stage 1 - - - - - - 680 680 -
          Stage 2 - - - - - - 330 330 -
Critical Hdwy 4.12 - - - - - 6.42 6.52 -
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - - - - 3.518 4.018 -
Pot Cap-1 Maneuver 1229 - 0 0 - 0 266 240 0
          Stage 1 - - 0 0 - 0 503 451 0
          Stage 2 - - 0 0 - 0 728 646 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 1229 - - - - - 242 0 -
Mov Cap-2 Maneuver - - - - - - 242 0 -
          Stage 1 - - - - - - 458 0 -
          Stage 2 - - - - - - 728 0 -

Approach EB WB NB
HCM Control Delay, s 1.6 0 46.2
HCM LOS E

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBT
Capacity (veh/h) 242 - 1229 - -
HCM Lane V/C Ratio 0.676 - 0.091 - -
HCM Control Delay (s) 46.2 0 8.2 - -
HCM Lane LOS E A A - -
HCM 95th %tile Q(veh) 4.3 - 0.3 - -



HCM 6th TWSC Existing PM
1: NB Hwy 1 Off-Ramp & Harkins Slough Rd/S Green Valley Rd Timing Plan: PM Peak
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Intersection
Int Delay, s/veh 7.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 66 0 0 441 14 514
Future Vol, veh/h 66 0 0 441 14 514
Conflicting Peds, #/hr 0 4 4 0 0 6
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - - 160 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 75 0 0 501 16 584

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - 576 81
          Stage 1 - - - - 75 -
          Stage 2 - - - - 501 -
Critical Hdwy - - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - - - 3.518 3.318
Pot Cap-1 Maneuver - 0 0 - 479 979
          Stage 1 - 0 0 - 948 -
          Stage 2 - 0 0 - 609 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - 479 973
Mov Cap-2 Maneuver - - - - 479 -
          Stage 1 - - - - 948 -
          Stage 2 - - - - 609 -

Approach EB WB NB
HCM Control Delay, s 0 0 14.1
HCM LOS B

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT WBT
Capacity (veh/h) 479 973 - -
HCM Lane V/C Ratio 0.033 0.6 - -
HCM Control Delay (s) 12.8 14.1 - -
HCM Lane LOS B B - -
HCM 95th %tile Q(veh) 0.1 4.2 - -



Queues Existing PM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 360 943 334 208 632 294 268 556 126 693 134
v/c Ratio 0.65 0.78 0.51 0.66 0.66 0.46 0.95 0.95 0.31 0.91 0.29
Control Delay 53.3 42.3 15.3 63.2 43.9 6.9 91.9 74.8 4.5 62.2 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.3 42.3 15.3 63.2 43.9 6.9 91.9 74.8 4.5 62.2 4.1
Queue Length 50th (ft) 136 345 68 82 233 0 226 234 0 275 0
Queue Length 95th (ft) 188 #516 176 120 313 72 #404 #342 25 335 29
Internal Link Dist (ft) 510 851 2117 223
Turn Bay Length (ft) 225 180 250 260 260 105
Base Capacity (vph) 555 1204 657 583 955 634 291 608 414 890 520
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.78 0.51 0.36 0.66 0.46 0.92 0.91 0.30 0.78 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th Signalized Intersection Summary Existing PM
2: S Green Valley Rd & Main Street Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 10 Report
Kimley-Horn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 342 896 317 198 600 279 335 447 120 225 433 127
Future Volume (veh/h) 342 896 317 198 600 279 335 447 120 225 433 127
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 360 943 334 208 632 294 275 581 126 237 456 134
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 679 1243 549 288 808 353 307 646 268 258 532 337
Arrive On Green 0.20 0.35 0.35 0.08 0.23 0.23 0.17 0.17 0.17 0.22 0.22 0.22
Sat Flow, veh/h 3456 3554 1569 3456 3554 1550 1781 3741 1552 1172 2416 1528
Grp Volume(v), veh/h 360 943 334 208 632 294 275 581 126 366 327 134
Grp Sat Flow(s),veh/h/ln 1728 1777 1569 1728 1777 1550 1781 1870 1552 1812 1777 1528
Q Serve(g_s), s 11.2 28.2 21.1 7.0 20.1 21.7 18.1 18.3 8.8 23.7 21.1 9.0
Cycle Q Clear(g_c), s 11.2 28.2 21.1 7.0 20.1 21.7 18.1 18.3 8.8 23.7 21.1 9.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.65 1.00
Lane Grp Cap(c), veh/h 679 1243 549 288 808 353 307 646 268 399 391 337
V/C Ratio(X) 0.53 0.76 0.61 0.72 0.78 0.83 0.89 0.90 0.47 0.92 0.83 0.40
Avail Cap(c_a), veh/h 679 1243 549 587 808 353 322 676 281 464 455 391
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 43.3 34.5 32.2 53.7 43.6 44.2 48.6 48.6 44.7 45.7 44.7 40.0
Incr Delay (d2), s/veh 0.4 4.4 5.0 1.3 7.4 20.2 24.1 14.1 0.5 20.1 9.9 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.8 12.5 8.5 3.1 9.4 10.1 10.1 9.8 3.3 12.5 10.1 3.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.7 38.9 37.2 54.9 51.0 64.3 72.7 62.8 45.2 65.8 54.6 40.3
LnGrp LOS D D D D D E E E D E D D
Approach Vol, veh/h 1637 1134 982 827
Approach Delay, s/veh 39.6 55.2 63.3 57.2
Approach LOS D E E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 29.3 33.0 26.0 14.6 47.7 31.7
Change Period (Y+Rc), s 5.7 * 5.7 5.3 4.6 5.7 5.3
Max Green Setting (Gmax), s 16.4 * 27 21.7 20.4 26.3 30.7
Max Q Clear Time (g_c+I1), s 13.2 23.7 20.3 9.0 30.2 25.7
Green Ext Time (p_c), s 0.0 0.4 0.2 0.0 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 51.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 239 989 197 132 644 49 340 302 122 295 146
v/c Ratio 0.85 0.77 0.32 0.67 0.58 0.09 0.50 0.82 0.29 0.95 0.37
Control Delay 75.2 40.5 16.2 71.5 42.6 17.2 44.5 63.8 4.4 88.9 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.2 40.5 16.2 71.5 42.6 17.2 44.5 63.8 4.4 88.9 8.9
Queue Length 50th (ft) 181 353 48 109 269 11 123 229 0 226 0
Queue Length 95th (ft) 264 #532 121 #190 #370 m37 155 306 28 #390 52
Internal Link Dist (ft) 551 1831 888 321
Turn Bay Length (ft) 480 140 260 200 150 200 160
Base Capacity (vph) 317 1281 612 197 1115 526 984 534 548 326 401
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.77 0.32 0.67 0.58 0.09 0.35 0.57 0.22 0.90 0.36

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 232 959 191 128 625 48 330 293 118 103 183 142
Future Volume (veh/h) 232 959 191 128 625 48 330 293 118 103 183 142
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.96 1.00 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 239 989 197 132 644 49 340 302 122 106 189 146
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 265 939 397 356 1142 488 677 367 298 115 206 265
Arrive On Green 0.15 0.26 0.26 0.20 0.32 0.32 0.20 0.20 0.20 0.17 0.17 0.17
Sat Flow, veh/h 1781 3554 1504 1781 3554 1520 3456 1870 1522 660 1177 1516
Grp Volume(v), veh/h 239 989 197 132 644 49 340 302 122 295 0 146
Grp Sat Flow(s),veh/h/ln 1781 1777 1504 1781 1777 1520 1728 1870 1522 1837 0 1516
Q Serve(g_s), s 15.8 31.7 13.3 7.7 18.0 2.7 10.5 18.6 8.4 18.9 0.0 10.6
Cycle Q Clear(g_c), s 15.8 31.7 13.3 7.7 18.0 2.7 10.5 18.6 8.4 18.9 0.0 10.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.36 1.00
Lane Grp Cap(c), veh/h 265 939 397 356 1142 488 677 367 298 321 0 265
V/C Ratio(X) 0.90 1.05 0.50 0.37 0.56 0.10 0.50 0.82 0.41 0.92 0.00 0.55
Avail Cap(c_a), veh/h 303 939 397 356 1142 488 991 536 436 328 0 270
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 50.2 44.2 37.4 41.5 33.8 28.6 43.0 46.2 42.2 48.7 0.0 45.2
Incr Delay (d2), s/veh 24.6 44.5 4.4 0.2 2.0 0.4 0.2 4.3 0.3 28.9 0.0 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.7 19.3 5.3 3.3 7.9 1.0 4.5 9.0 3.2 11.3 0.0 4.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 74.8 88.7 41.8 41.7 35.8 29.0 43.2 50.5 42.5 77.6 0.0 46.5
LnGrp LOS E F D D D C D D D E A D
Approach Vol, veh/h 1425 825 764 441
Approach Delay, s/veh 79.9 36.3 46.0 67.3
Approach LOS E D D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 29.3 37.0 25.6 22.4 43.9 28.1
Change Period (Y+Rc), s 5.3 * 5.3 4.6 4.6 5.3 4.6
Max Green Setting (Gmax), s 12.4 * 32 21.4 20.4 24.7 34.4
Max Q Clear Time (g_c+I1), s 9.7 33.7 20.9 17.8 20.0 20.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.5 0.3

Intersection Summary
HCM 6th Ctrl Delay 60.4
HCM 6th LOS E

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



Queues Existing PM
4: Main Street & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 10 Report
Kimley-Horn Page 6

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 61 522 639 413 441 358 720 357 91 744
v/c Ratio 0.44 0.59 0.81 0.79 0.37 0.89 0.54 0.48 0.58 0.93
Control Delay 62.8 43.1 31.0 60.9 30.9 69.8 31.6 9.5 89.7 52.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.8 43.1 31.0 60.9 30.9 69.8 31.6 9.5 89.7 52.6
Queue Length 50th (ft) 46 188 340 160 134 273 224 41 68 140
Queue Length 95th (ft) 90 247 #512 #227 187 #452 303 129 m100 m#373
Internal Link Dist (ft) 4792 416 511 2905
Turn Bay Length (ft) 170 100 140 300 140 170
Base Capacity (vph) 210 878 786 523 1199 403 1329 748 255 833
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.59 0.81 0.79 0.37 0.89 0.54 0.48 0.36 0.89

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 58 496 607 392 376 43 340 684 339 86 673 34
Future Volume (veh/h) 58 496 607 392 376 43 340 684 339 86 673 34
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 61 522 639 413 396 45 358 720 357 91 708 36
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 116 882 723 569 1132 128 382 1338 582 127 776 39
Arrive On Green 0.07 0.25 0.25 0.16 0.35 0.35 0.21 0.38 0.38 0.07 0.23 0.23
Sat Flow, veh/h 1781 3554 1543 3456 3215 363 1781 3554 1546 1781 3434 174
Grp Volume(v), veh/h 61 522 639 413 218 223 358 720 357 91 366 378
Grp Sat Flow(s),veh/h/ln 1781 1777 1543 1728 1777 1801 1781 1777 1546 1781 1777 1831
Q Serve(g_s), s 4.0 15.5 18.6 13.6 10.9 11.0 23.7 19.0 13.9 6.0 24.1 24.1
Cycle Q Clear(g_c), s 4.0 15.5 18.6 13.6 10.9 11.0 23.7 19.0 13.9 6.0 24.1 24.1
Prop In Lane 1.00 1.00 1.00 0.20 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 116 882 723 569 625 634 382 1338 582 127 401 414
V/C Ratio(X) 0.53 0.59 0.88 0.73 0.35 0.35 0.94 0.54 0.61 0.72 0.91 0.91
Avail Cap(c_a), veh/h 212 882 723 569 625 634 392 1338 582 257 421 433
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.3 39.7 29.1 47.5 28.7 28.8 46.3 29.3 11.6 54.5 45.3 45.3
Incr Delay (d2), s/veh 1.4 2.9 14.8 4.0 1.5 1.5 29.1 1.6 4.8 2.8 22.6 22.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.8 7.2 8.0 6.2 5.0 5.1 13.6 8.5 5.5 2.8 13.2 13.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 55.7 42.6 43.9 51.6 30.2 30.3 75.5 30.8 16.4 57.3 67.9 67.6
LnGrp LOS E D D D C C E C B E E E
Approach Vol, veh/h 1222 854 1435 835
Approach Delay, s/veh 43.9 40.6 38.4 66.6
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 24.0 34.0 30.3 31.7 11.5 46.4 12.3 49.8
Change Period (Y+Rc), s * 4.2 * 4.2 4.6 4.6 3.7 * 4.2 3.7 4.6
Max Green Setting (Gmax), s * 16 * 30 26.4 28.4 14.3 * 34 17.3 34.4
Max Q Clear Time (g_c+I1), s 15.6 20.6 25.7 26.1 6.0 13.0 8.0 21.0
Green Ext Time (p_c), s 0.0 3.0 0.0 0.7 0.0 1.8 0.0 2.9

Intersection Summary
HCM 6th Ctrl Delay 45.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
User approved changes to right turn type.
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Intersection
Int Delay, s/veh 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 38 2 12 6 3 20 17 274 17 26 266 88
Future Vol, veh/h 38 2 12 6 3 20 17 274 17 26 266 88
Conflicting Peds, #/hr 5 0 1 1 0 5 4 0 9 9 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 70 - - - 115 - 50 115 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 42 2 13 7 3 22 19 304 19 29 296 98

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 727 728 301 763 807 318 398 0 0 332 0 0
          Stage 1 358 358 - 351 351 - - - - - - -
          Stage 2 369 370 - 412 456 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 339 350 739 321 315 723 1161 - - 1227 - -
          Stage 1 660 628 - 666 632 - - - - - - -
          Stage 2 651 620 - 617 568 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 313 332 735 301 299 713 1157 - - 1216 - -
Mov Cap-2 Maneuver 313 332 - 301 299 - - - - - - -
          Stage 1 647 610 - 649 616 - - - - - - -
          Stage 2 614 605 - 589 552 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 16.4 12.7 0.5 0.5
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1157 - - 314 735 500 1216 - -
HCM Lane V/C Ratio 0.016 - - 0.142 0.018 0.064 0.024 - -
HCM Control Delay (s) 8.2 - - 18.3 10 12.7 8 - -
HCM Lane LOS A - - C B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.5 0.1 0.2 0.1 - -
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Intersection
Int Delay, s/veh 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 2 35 5 0 22 83 223 7 39 178 75
Future Vol, veh/h 60 2 35 5 0 22 83 223 7 39 178 75
Conflicting Peds, #/hr 0 0 16 16 0 0 4 0 5 5 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - 50 100 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 67 2 39 6 0 24 92 248 8 43 198 83

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 736 733 218 799 808 253 285 0 0 261 0 0
          Stage 1 288 288 - 437 437 - - - - - - -
          Stage 2 448 445 - 362 371 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 335 348 822 304 315 786 1277 - - 1303 - -
          Stage 1 720 674 - 598 579 - - - - - - -
          Stage 2 590 575 - 657 620 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 298 309 806 260 280 782 1272 - - 1297 - -
Mov Cap-2 Maneuver 298 309 - 260 280 - - - - - - -
          Stage 1 665 649 - 552 534 - - - - - - -
          Stage 2 530 531 - 593 597 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 16.5 11.7 2.1 1.1
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1272 - - 298 742 570 1297 - -
HCM Lane V/C Ratio 0.073 - - 0.224 0.055 0.053 0.033 - -
HCM Control Delay (s) 8.1 - - 20.5 10.1 11.7 7.9 - -
HCM Lane LOS A - - C B B A - -
HCM 95th %tile Q(veh) 0.2 - - 0.8 0.2 0.2 0.1 - -
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Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 153 367 137 227 254
v/c Ratio 0.41 0.21 0.30 0.15 0.55
Control Delay 22.4 6.9 20.7 0.2 19.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 22.4 6.9 20.7 0.2 19.4
Queue Length 50th (ft) 37 24 33 0 52
Queue Length 95th (ft) 97 55 90 0 128
Internal Link Dist (ft) 268 2338 650
Turn Bay Length (ft) 130 120
Base Capacity (vph) 796 3368 1048 1551 791
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.19 0.11 0.13 0.15 0.32

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 144 345 129 213 144 95
Future Volume (veh/h) 144 345 129 213 144 95
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 153 367 137 0 153 101
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 206 1858 482 200 132
Arrive On Green 0.12 0.52 0.26 0.00 0.20 0.20
Sat Flow, veh/h 1781 3647 1870 1585 1019 673
Grp Volume(v), veh/h 153 367 137 0 255 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1870 1585 1698 0
Q Serve(g_s), s 3.2 2.1 2.3 0.0 5.5 0.0
Cycle Q Clear(g_c), s 3.2 2.1 2.3 0.0 5.5 0.0
Prop In Lane 1.00 1.00 0.60 0.40
Lane Grp Cap(c), veh/h 206 1858 482 333 0
V/C Ratio(X) 0.74 0.20 0.28 0.77 0.00
Avail Cap(c_a), veh/h 918 2290 1205 876 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 16.6 4.9 11.5 0.0 14.7 0.0
Incr Delay (d2), s/veh 5.2 0.1 0.3 0.0 3.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.4 0.5 0.8 0.0 2.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.8 5.0 11.9 0.0 18.4 0.0
LnGrp LOS C A B B A
Approach Vol, veh/h 520 137 A 255
Approach Delay, s/veh 9.9 11.9 18.4
Approach LOS A B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 26.1 12.7 10.3 15.8
Change Period (Y+Rc), s 5.8 5.1 5.8 5.8
Max Green Setting (Gmax), s 25.0 20.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 4.1 7.5 5.2 4.3
Green Ext Time (p_c), s 2.3 0.6 0.3 0.6

Intersection Summary
HCM 6th Ctrl Delay 12.6
HCM 6th LOS B

Notes
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th AWSC Existing PM
8: Walker Street & W Beach Street Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 10 Report
Kimley-Horn Page 12

Intersection
Intersection Delay, s/veh36.3
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 241 269 113 48 116 61 57 250 45 65 259 142
Future Vol, veh/h 241 269 113 48 116 61 57 250 45 65 259 142
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 248 277 116 49 120 63 59 258 46 67 267 146
Number of Lanes 1 1 0 0 1 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 1 2
HCM Control Delay 42.5 25.9 35.7 33.6
HCM LOS E D E D

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1 SBLn1 SBLn2
Vol Left, % 19% 0% 100% 0% 21% 20% 0%
Vol Thru, % 81% 0% 0% 70% 52% 80% 0%
Vol Right, % 0% 100% 0% 30% 27% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 307 45 241 382 225 324 142
LT Vol 57 0 241 0 48 65 0
Through Vol 250 0 0 269 116 259 0
RT Vol 0 45 0 113 61 0 142
Lane Flow Rate 316 46 248 394 232 334 146
Geometry Grp 7 7 7 7 6 7 7
Degree of Util (X) 0.796 0.106 0.625 0.911 0.605 0.824 0.327
Departure Headway (Hd) 9.059 8.231 9.058 8.325 9.397 8.884 8.049
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 399 435 398 437 385 408 446
Service Time 6.813 5.984 6.813 6.08 7.46 6.639 5.803
HCM Lane V/C Ratio 0.792 0.106 0.623 0.902 0.603 0.819 0.327
HCM Control Delay 39.2 12 25.8 53 25.9 41.9 14.7
HCM Lane LOS E B D F D E B
HCM 95th-tile Q 6.9 0.4 4.1 10 3.8 7.6 1.4



HCM 6th TWSC Existing PM
9: Riverside Dr & SB Hwy 1 Off-Ramp Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 10 Report
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Intersection
Int Delay, s/veh 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 348 211 0 194 0 0 0 0 404 0 235
Future Vol, veh/h 0 348 211 0 194 0 0 0 0 404 0 235
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - Free - - None - - None - - Yield
Storage Length - - - - - - - - - 230 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 99 99 99 99 99 99 99 99 99 99 99 99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 352 213 0 196 0 0 0 0 408 0 237

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - - - 0 548 - 196
          Stage 1 - - - - - - 196 - -
          Stage 2 - - - - - - 352 - -
Critical Hdwy - - - - - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - - 5.42 - -
Follow-up Hdwy - - - - - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - 0 0 - 0 497 0 845
          Stage 1 0 - 0 0 - 0 837 0 -
          Stage 2 0 - 0 0 - 0 712 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - - 497 0 845
Mov Cap-2 Maneuver - - - - - - 497 0 -
          Stage 1 - - - - - - 837 0 -
          Stage 2 - - - - - - 712 0 -

Approach EB WB SB
HCM Control Delay, s 0 0 27.7
HCM LOS D

Minor Lane/Major Mvmt EBT WBT SBLn1 SBLn2
Capacity (veh/h) - - 497 845
HCM Lane V/C Ratio - - 0.821 0.281
HCM Control Delay (s) - - 37.5 10.9
HCM Lane LOS - - E B
HCM 95th %tile Q(veh) - - 8 1.2



HCM 6th TWSC Existing PM
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 10 Report
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Intersection
Int Delay, s/veh 4.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 145 620 0 0 345 488 71 4 380 0 0 0
Future Vol, veh/h 145 620 0 0 345 488 71 4 380 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - Free - - Free - - None
Storage Length 170 - - - - 0 550 - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 151 646 0 0 359 508 74 4 396 0 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 359 0 - - - 0 1307 1307 -
          Stage 1 - - - - - - 948 948 -
          Stage 2 - - - - - - 359 359 -
Critical Hdwy 4.12 - - - - - 6.42 6.52 -
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - - - - 3.518 4.018 -
Pot Cap-1 Maneuver 1200 - 0 0 - 0 176 160 0
          Stage 1 - - 0 0 - 0 377 339 0
          Stage 2 - - 0 0 - 0 707 627 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 1200 - - - - - 154 0 -
Mov Cap-2 Maneuver - - - - - - 154 0 -
          Stage 1 - - - - - - 329 0 -
          Stage 2 - - - - - - 707 0 -

Approach EB WB NB
HCM Control Delay, s 1.6 0 50.3
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBT
Capacity (veh/h) 154 - 1200 - -
HCM Lane V/C Ratio 0.507 - 0.126 - -
HCM Control Delay (s) 50.3 0 8.4 - -
HCM Lane LOS F A A - -
HCM 95th %tile Q(veh) 2.5 - 0.4 - -



HCM 6th TWSC Background AM
1: NB Hwy 1 Off-Ramp & Harkins Slough Rd/S Green Valley Rd Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 1

Intersection
Int Delay, s/veh 13.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 403 0 0 697 56 452
Future Vol, veh/h 403 0 0 697 56 452
Conflicting Peds, #/hr 0 1 1 0 0 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - - 160 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 474 0 0 820 66 532

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - 1294 475
          Stage 1 - - - - 474 -
          Stage 2 - - - - 820 -
Critical Hdwy - - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - - - 3.518 3.318
Pot Cap-1 Maneuver - 0 0 - 179 590
          Stage 1 - 0 0 - 626 -
          Stage 2 - 0 0 - 433 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - 179 589
Mov Cap-2 Maneuver - - - - 179 -
          Stage 1 - - - - 626 -
          Stage 2 - - - - 433 -

Approach EB WB NB
HCM Control Delay, s 0 0 42.9
HCM LOS E

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT WBT
Capacity (veh/h) 179 589 - -
HCM Lane V/C Ratio 0.368 0.903 - -
HCM Control Delay (s) 36.4 43.7 - -
HCM Lane LOS E E - -
HCM 95th %tile Q(veh) 1.6 11 - -



Queues Background AM
2: S Green Valley Rd & Main Street Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 223 607 295 158 642 269 221 543 164 735 163
v/c Ratio 0.69 0.67 0.48 0.26 0.53 0.39 0.82 0.96 0.42 0.92 0.37
Control Delay 63.9 45.1 7.3 43.8 34.9 5.6 73.1 79.5 9.8 62.6 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.9 45.1 7.3 43.8 34.9 5.6 73.1 79.5 9.8 62.6 8.3
Queue Length 50th (ft) 88 226 1 55 211 0 183 231 0 291 2
Queue Length 95th (ft) 127 299 74 87 291 63 #324 #345 59 359 56
Internal Link Dist (ft) 510 875 2117 223
Turn Bay Length (ft) 225 180 250 260 260 105
Base Capacity (vph) 497 908 609 612 1206 688 273 575 399 889 469
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.67 0.48 0.26 0.53 0.39 0.81 0.94 0.41 0.83 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th Signalized Intersection Summary Background AM
2: S Green Valley Rd & Main Street Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 212 577 280 150 610 256 234 492 156 249 449 155
Future Volume (veh/h) 212 577 280 150 610 256 234 492 156 249 449 155
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.97 1.00 0.83 1.00 0.86
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 223 607 295 158 642 269 246 518 164 262 473 163
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 288 808 346 677 1241 538 297 623 219 284 550 318
Arrive On Green 0.08 0.23 0.23 0.20 0.35 0.35 0.17 0.17 0.17 0.23 0.23 0.23
Sat Flow, veh/h 3456 3554 1519 3456 3554 1540 1781 3741 1317 1221 2365 1368
Grp Volume(v), veh/h 223 607 295 158 642 269 246 518 164 388 347 163
Grp Sat Flow(s),veh/h/ln 1728 1777 1519 1728 1777 1540 1781 1870 1317 1809 1777 1368
Q Serve(g_s), s 7.6 19.1 22.3 4.6 17.2 16.5 16.0 16.1 14.2 25.2 22.3 12.5
Cycle Q Clear(g_c), s 7.6 19.1 22.3 4.6 17.2 16.5 16.0 16.1 14.2 25.2 22.3 12.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.67 1.00
Lane Grp Cap(c), veh/h 288 808 346 677 1241 538 297 623 219 421 413 318
V/C Ratio(X) 0.77 0.75 0.85 0.23 0.52 0.50 0.83 0.83 0.75 0.92 0.84 0.51
Avail Cap(c_a), veh/h 501 808 346 677 1241 538 303 636 224 463 455 350
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.9 43.2 44.4 40.7 31.0 30.8 48.4 48.4 47.6 45.0 43.9 40.1
Incr Delay (d2), s/veh 1.7 6.3 22.6 0.1 1.5 3.3 15.9 8.4 11.2 22.0 11.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.3 8.9 10.4 1.9 7.5 6.5 8.4 8.2 5.2 13.4 10.8 4.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 55.6 49.5 67.1 40.7 32.6 34.1 64.3 56.8 58.8 67.0 55.1 40.6
LnGrp LOS E D E D C C E E E E E D
Approach Vol, veh/h 1125 1069 928 898
Approach Delay, s/veh 55.3 34.1 59.1 57.6
Approach LOS E C E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.6 47.6 24.6 29.2 33.0 33.2
Change Period (Y+Rc), s 4.6 5.7 4.6 5.7 * 5.7 5.3
Max Green Setting (Gmax), s 17.4 31.3 20.4 20.4 * 27 30.7
Max Q Clear Time (g_c+I1), s 9.6 19.2 18.1 6.6 24.3 27.2
Green Ext Time (p_c), s 0.0 0.7 0.3 0.0 0.4 0.3

Intersection Summary
HCM 6th Ctrl Delay 51.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



Queues Background AM
3: Ohlone Pkwy/Clifford Ave & Main Street Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 127 705 251 144 608 55 368 291 181 378 182
v/c Ratio 0.56 0.55 0.37 0.76 0.50 0.10 0.55 0.81 0.41 1.15 0.45
Control Delay 59.4 34.7 11.6 75.8 34.8 0.6 45.9 62.5 7.9 141.8 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.4 34.7 11.6 75.8 34.8 0.6 45.9 62.5 7.9 141.8 14.1
Queue Length 50th (ft) 94 224 34 110 192 0 136 221 0 ~344 19
Queue Length 95th (ft) 160 332 116 178 280 3 168 295 56 #538 87
Internal Link Dist (ft) 527 1831 888 321
Turn Bay Length (ft) 480 140 260 200 150 200 160
Base Capacity (vph) 227 1277 671 204 1204 570 984 534 569 328 404
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.55 0.37 0.71 0.50 0.10 0.37 0.54 0.32 1.15 0.45

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



HCM 6th Signalized Intersection Summary Background AM
3: Ohlone Pkwy/Clifford Ave & Main Street Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 118 656 233 134 565 51 342 271 168 71 281 169
Future Volume (veh/h) 118 656 233 134 565 51 342 271 168 71 281 169
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 127 705 251 144 608 55 368 291 181 76 302 182
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 391 1341 578 170 880 375 655 355 293 66 264 271
Arrive On Green 0.22 0.38 0.38 0.10 0.25 0.25 0.19 0.19 0.19 0.18 0.18 0.18
Sat Flow, veh/h 1781 3554 1531 1781 3554 1515 3456 1870 1545 372 1479 1522
Grp Volume(v), veh/h 127 705 251 144 608 55 368 291 181 378 0 182
Grp Sat Flow(s),veh/h/ln 1781 1777 1531 1781 1777 1515 1728 1870 1545 1852 0 1522
Q Serve(g_s), s 7.2 18.5 14.6 9.5 18.6 3.4 11.6 17.9 12.9 21.4 0.0 13.4
Cycle Q Clear(g_c), s 7.2 18.5 14.6 9.5 18.6 3.4 11.6 17.9 12.9 21.4 0.0 13.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.20 1.00
Lane Grp Cap(c), veh/h 391 1341 578 170 880 375 655 355 293 330 0 271
V/C Ratio(X) 0.32 0.53 0.43 0.85 0.69 0.15 0.56 0.82 0.62 1.14 0.00 0.67
Avail Cap(c_a), veh/h 391 1341 578 184 880 375 991 536 443 330 0 271
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 39.4 29.0 27.8 53.4 41.0 35.3 44.1 46.7 44.6 49.3 0.0 46.0
Incr Delay (d2), s/veh 0.2 1.5 2.4 25.6 4.4 0.8 0.3 3.5 0.8 94.7 0.0 5.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.1 7.9 5.6 5.4 8.5 1.3 4.9 8.6 5.0 18.6 0.0 5.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.5 30.5 30.2 79.0 45.4 36.1 44.4 50.2 45.4 144.0 0.0 51.1
LnGrp LOS D C C E D D D D D F A D
Approach Vol, veh/h 1083 807 840 560
Approach Delay, s/veh 31.5 50.8 46.6 113.8
Approach LOS C D D F

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 16.1 50.6 26.0 31.6 35.0 27.4
Change Period (Y+Rc), s 4.6 5.3 4.6 5.3 * 5.3 4.6
Max Green Setting (Gmax), s 12.4 32.7 21.4 14.4 * 30 34.4
Max Q Clear Time (g_c+I1), s 11.5 20.5 23.4 9.2 20.6 19.9
Green Ext Time (p_c), s 0.0 0.7 0.0 0.0 0.6 0.3

Intersection Summary
HCM 6th Ctrl Delay 54.1
HCM 6th LOS D

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



Queues Background AM
4: Main Street & Riverside Dr Timing Plan: AM Peak
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 74 363 321 279 593 395 806 300 108 557
v/c Ratio 0.49 0.37 0.37 0.65 0.51 0.87 0.62 0.42 0.65 0.82
Control Delay 61.5 35.6 11.4 56.0 32.5 61.7 32.5 9.0 68.3 53.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.5 35.6 11.4 56.0 32.5 61.7 32.5 9.0 68.3 53.0
Queue Length 50th (ft) 54 116 83 103 184 273 246 34 79 204
Queue Length 95th (ft) 101 162 159 148 253 #498 325 106 136 251
Internal Link Dist (ft) 4792 416 511 2905
Turn Bay Length (ft) 170 100 140 300 140 170
Base Capacity (vph) 189 975 871 426 1166 455 1310 715 204 864
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.37 0.37 0.65 0.51 0.87 0.62 0.42 0.53 0.64

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 345 305 265 450 113 375 766 285 103 452 77
Future Volume (veh/h) 70 345 305 265 450 113 375 766 285 103 452 77
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 74 363 321 279 474 119 395 806 300 108 476 81
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 126 921 755 604 1030 257 393 1227 535 135 581 98
Arrive On Green 0.07 0.26 0.26 0.17 0.37 0.37 0.22 0.35 0.35 0.08 0.19 0.19
Sat Flow, veh/h 1781 3554 1563 3456 2804 699 1781 3554 1549 1781 3022 511
Grp Volume(v), veh/h 74 363 321 279 299 294 395 806 300 108 279 278
Grp Sat Flow(s),veh/h/ln 1781 1777 1563 1728 1777 1726 1781 1777 1549 1781 1777 1757
Q Serve(g_s), s 4.6 9.7 0.0 8.3 14.7 14.9 25.4 22.1 11.1 6.9 17.3 17.5
Cycle Q Clear(g_c), s 4.6 9.7 0.0 8.3 14.7 14.9 25.4 22.1 11.1 6.9 17.3 17.5
Prop In Lane 1.00 1.00 1.00 0.40 1.00 1.00 1.00 0.29
Lane Grp Cap(c), veh/h 126 921 755 604 653 634 393 1227 535 135 342 338
V/C Ratio(X) 0.59 0.39 0.43 0.46 0.46 0.46 1.00 0.66 0.56 0.80 0.82 0.82
Avail Cap(c_a), veh/h 191 921 755 604 653 634 393 1227 535 206 439 434
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.8 35.2 19.5 42.6 27.7 27.7 44.8 31.9 11.6 52.3 44.5 44.6
Incr Delay (d2), s/veh 1.6 1.3 1.8 0.2 2.3 2.4 46.4 1.0 0.8 6.2 7.0 7.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 4.4 6.0 3.6 6.7 6.6 16.3 9.7 3.9 3.3 8.3 8.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.4 36.4 21.2 42.8 30.0 30.2 91.2 32.9 12.4 58.5 51.5 52.3
LnGrp LOS D D C D C C F C B E D D
Approach Vol, veh/h 758 872 1501 665
Approach Delay, s/veh 31.6 34.2 44.2 53.0
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 24.3 34.0 30.0 26.7 11.9 46.4 12.4 44.3
Change Period (Y+Rc), s * 4.2 * 4.2 4.6 4.6 3.7 * 4.2 3.7 4.6
Max Green Setting (Gmax), s * 12 * 30 25.4 28.4 12.3 * 32 13.3 34.4
Max Q Clear Time (g_c+I1), s 10.3 11.7 27.4 19.5 6.6 16.9 8.9 24.1
Green Ext Time (p_c), s 0.1 2.2 0.0 1.3 0.0 2.3 0.0 2.9

Intersection Summary
HCM 6th Ctrl Delay 40.9
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
User approved changes to right turn type.



HCM 6th TWSC Background AM
5: Ohlone Pkwy & Loma Vista Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 8

Intersection
Int Delay, s/veh 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 101 2 23 9 0 27 21 327 7 16 282 57
Future Vol, veh/h 101 2 23 9 0 27 21 327 7 16 282 57
Conflicting Peds, #/hr 15 0 1 1 0 15 10 0 15 15 0 10
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 70 - - - 115 - 50 115 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 119 2 27 11 0 32 25 385 8 19 332 67

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 850 838 343 869 897 415 409 0 0 408 0 0
          Stage 1 380 380 - 450 450 - - - - - - -
          Stage 2 470 458 - 419 447 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 280 302 700 272 279 637 1150 - - 1151 - -
          Stage 1 642 614 - 589 572 - - - - - - -
          Stage 2 574 567 - 612 573 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 252 283 693 248 262 619 1139 - - 1135 - -
Mov Cap-2 Maneuver 252 283 - 248 262 - - - - - - -
          Stage 1 622 597 - 568 551 - - - - - - -
          Stage 2 525 547 - 575 558 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 27.8 13.8 0.5 0.4
HCM LOS D B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1139 - - 253 693 451 1135 - -
HCM Lane V/C Ratio 0.022 - - 0.479 0.039 0.094 0.017 - -
HCM Control Delay (s) 8.2 - - 31.7 10.4 13.8 8.2 - -
HCM Lane LOS A - - D B B A - -
HCM 95th %tile Q(veh) 0.1 - - 2.4 0.1 0.3 0.1 - -



HCM 6th TWSC Background AM
6: Ohlone Pkwy & Lighthouse Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 9

Intersection
Int Delay, s/veh 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 103 0 66 28 2 48 32 188 19 26 260 42
Future Vol, veh/h 103 0 66 28 2 48 32 188 19 26 260 42
Conflicting Peds, #/hr 0 0 4 4 0 0 8 0 11 11 0 8
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - 50 100 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 123 0 79 33 2 57 38 224 23 31 310 50

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 721 714 322 752 741 235 368 0 0 258 0 0
          Stage 1 380 380 - 311 311 - - - - - - -
          Stage 2 341 334 - 441 430 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 343 357 719 327 344 804 1191 - - 1307 - -
          Stage 1 642 614 - 699 658 - - - - - - -
          Stage 2 674 643 - 595 583 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 301 331 711 275 319 796 1182 - - 1293 - -
Mov Cap-2 Maneuver 301 331 - 275 319 - - - - - - -
          Stage 1 616 594 - 670 630 - - - - - - -
          Stage 2 603 616 - 515 564 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 19.4 14.7 1.1 0.6
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1182 - - 301 711 463 1293 - -
HCM Lane V/C Ratio 0.032 - - 0.407 0.111 0.201 0.024 - -
HCM Control Delay (s) 8.1 - - 24.9 10.7 14.7 7.9 - -
HCM Lane LOS A - - C B B A - -
HCM 95th %tile Q(veh) 0.1 - - 1.9 0.4 0.7 0.1 - -



Queues Background AM
7: W Beach Street & Ohlone Pkwy Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 10

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 105 167 206 232 397
v/c Ratio 0.38 0.10 0.50 0.15 0.70
Control Delay 26.5 8.2 25.0 0.2 24.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 26.5 8.2 25.0 0.2 24.1
Queue Length 50th (ft) 33 15 63 0 98
Queue Length 95th (ft) 77 28 126 0 #248
Internal Link Dist (ft) 427 2338 650
Turn Bay Length (ft) 130 120
Base Capacity (vph) 647 3267 852 1551 650
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.16 0.05 0.24 0.15 0.61

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th Signalized Intersection Summary Background AM
7: W Beach Street & Ohlone Pkwy Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 11

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 99 157 194 218 229 144
Future Volume (veh/h) 99 157 194 218 229 144
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 105 167 206 0 244 153
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 202 1670 420 295 185
Arrive On Green 0.11 0.47 0.22 0.00 0.28 0.28
Sat Flow, veh/h 1781 3647 1870 1585 1043 654
Grp Volume(v), veh/h 105 167 206 0 398 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1870 1585 1701 0
Q Serve(g_s), s 2.4 1.2 4.2 0.0 9.7 0.0
Cycle Q Clear(g_c), s 2.4 1.2 4.2 0.0 9.7 0.0
Prop In Lane 1.00 1.00 0.61 0.38
Lane Grp Cap(c), veh/h 202 1670 420 481 0
V/C Ratio(X) 0.52 0.10 0.49 0.83 0.00
Avail Cap(c_a), veh/h 809 2017 1062 772 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 18.4 6.5 14.9 0.0 14.8 0.0
Incr Delay (d2), s/veh 2.1 0.0 0.9 0.0 4.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.3 1.6 0.0 3.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.4 6.5 15.8 0.0 18.9 0.0
LnGrp LOS C A B B A
Approach Vol, veh/h 272 206 A 398
Approach Delay, s/veh 11.9 15.8 18.9
Approach LOS B B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 26.5 17.6 10.8 15.7
Change Period (Y+Rc), s 5.8 5.1 5.8 5.8
Max Green Setting (Gmax), s 25.0 20.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 3.2 11.7 4.4 6.2
Green Ext Time (p_c), s 0.9 0.9 0.2 1.0

Intersection Summary
HCM 6th Ctrl Delay 16.0
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th AWSC Background AM
8: Walker Street & W Beach Street Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 12

Intersection
Intersection Delay, s/veh28.4
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 129 234 60 38 183 40 55 209 50 73 219 209
Future Vol, veh/h 129 234 60 38 183 40 55 209 50 73 219 209
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 140 254 65 41 199 43 60 227 54 79 238 227
Number of Lanes 1 1 0 0 1 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 1 2
HCM Control Delay 27.9 31.2 28 27.5
HCM LOS D D D D

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1 SBLn1 SBLn2
Vol Left, % 21% 0% 100% 0% 15% 25% 0%
Vol Thru, % 79% 0% 0% 80% 70% 75% 0%
Vol Right, % 0% 100% 0% 20% 15% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 264 50 129 294 261 292 209
LT Vol 55 0 129 0 38 73 0
Through Vol 209 0 0 234 183 219 0
RT Vol 0 50 0 60 40 0 209
Lane Flow Rate 287 54 140 320 284 317 227
Geometry Grp 7 7 7 7 6 7 7
Degree of Util (X) 0.712 0.122 0.355 0.75 0.708 0.762 0.491
Departure Headway (Hd) 8.928 8.089 9.121 8.454 8.98 8.647 7.788
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 405 442 394 428 403 419 461
Service Time 6.69 5.85 6.881 6.214 7.045 6.409 5.55
HCM Lane V/C Ratio 0.709 0.122 0.355 0.748 0.705 0.757 0.492
HCM Control Delay 31 12 16.8 32.7 31.2 34.4 17.9
HCM Lane LOS D B C D D D C
HCM 95th-tile Q 5.4 0.4 1.6 6.1 5.3 6.3 2.7



HCM 6th TWSC Background AM
9: Riverside Dr & SB Hwy 1 Off-Ramp Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 13

Intersection
Int Delay, s/veh 17.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 173 162 0 284 0 0 0 0 441 0 239
Future Vol, veh/h 0 173 162 0 284 0 0 0 0 441 0 239
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - Free - - None - - None - - Yield
Storage Length - - - - - - - - - 230 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 182 171 0 299 0 0 0 0 464 0 252

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - - - 0 481 - 299
          Stage 1 - - - - - - 299 - -
          Stage 2 - - - - - - 182 - -
Critical Hdwy - - - - - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - - 5.42 - -
Follow-up Hdwy - - - - - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - 0 0 - 0 544 0 741
          Stage 1 0 - 0 0 - 0 752 0 -
          Stage 2 0 - 0 0 - 0 849 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - - 544 0 741
Mov Cap-2 Maneuver - - - - - - 544 0 -
          Stage 1 - - - - - - 752 0 -
          Stage 2 - - - - - - 849 0 -

Approach EB WB SB
HCM Control Delay, s 0 0 29.6
HCM LOS D

Minor Lane/Major Mvmt EBT WBT SBLn1 SBLn2
Capacity (veh/h) - - 544 741
HCM Lane V/C Ratio - - 0.853 0.34
HCM Control Delay (s) - - 38.9 12.3
HCM Lane LOS - - E B
HCM 95th %tile Q(veh) - - 9.1 1.5



HCM 6th TWSC Background AM
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 14

Intersection
Int Delay, s/veh 10.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 112 473 0 0 353 656 157 3 394 0 0 0
Future Vol, veh/h 112 473 0 0 353 656 157 3 394 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - Free - - Free - - None
Storage Length 170 - - - - 0 550 - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 117 493 0 0 368 683 164 3 410 0 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 368 0 - - - 0 1095 1095 -
          Stage 1 - - - - - - 727 727 -
          Stage 2 - - - - - - 368 368 -
Critical Hdwy 4.12 - - - - - 6.42 6.52 -
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - - - - 3.518 4.018 -
Pot Cap-1 Maneuver 1191 - 0 0 - 0 236 214 0
          Stage 1 - - 0 0 - 0 478 429 0
          Stage 2 - - 0 0 - 0 700 621 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 1191 - - - - - 213 0 -
Mov Cap-2 Maneuver - - - - - - 213 0 -
          Stage 1 - - - - - - 431 0 -
          Stage 2 - - - - - - 700 0 -

Approach EB WB NB
HCM Control Delay, s 1.6 0 64.3
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBT
Capacity (veh/h) 213 - 1191 - -
HCM Lane V/C Ratio 0.782 - 0.098 - -
HCM Control Delay (s) 64.3 0 8.4 - -
HCM Lane LOS F A A - -
HCM 95th %tile Q(veh) 5.5 - 0.3 - -



HCM 6th TWSC Background PM
1: NB Hwy 1 Off-Ramp & Harkins Slough Rd/S Green Valley Rd Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 1

Intersection
Int Delay, s/veh 7.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 71 0 0 475 14 545
Future Vol, veh/h 71 0 0 475 14 545
Conflicting Peds, #/hr 0 4 4 0 0 6
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - - 160 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 81 0 0 540 16 619

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - 621 87
          Stage 1 - - - - 81 -
          Stage 2 - - - - 540 -
Critical Hdwy - - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - - - 3.518 3.318
Pot Cap-1 Maneuver - 0 0 - 451 971
          Stage 1 - 0 0 - 942 -
          Stage 2 - 0 0 - 584 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - 451 965
Mov Cap-2 Maneuver - - - - 451 -
          Stage 1 - - - - 942 -
          Stage 2 - - - - 584 -

Approach EB WB NB
HCM Control Delay, s 0 0 15.2
HCM LOS C

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT WBT
Capacity (veh/h) 451 965 - -
HCM Lane V/C Ratio 0.035 0.642 - -
HCM Control Delay (s) 13.3 15.2 - -
HCM Lane LOS B C - -
HCM 95th %tile Q(veh) 0.1 4.8 - -



Queues Background PM
2: S Green Valley Rd & Main Street Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 376 981 334 224 677 316 272 568 133 726 145
v/c Ratio 0.68 0.85 0.53 0.69 0.74 0.50 0.96 0.96 0.33 0.92 0.30
Control Delay 54.3 46.7 16.7 64.0 47.1 7.1 93.3 77.1 5.1 62.4 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.3 46.7 16.7 64.0 47.1 7.1 93.3 77.1 5.1 62.4 5.3
Queue Length 50th (ft) 142 373 76 88 257 0 230 240 0 287 0
Queue Length 95th (ft) 196 #557 185 127 #354 75 #413 #354 31 354 37
Internal Link Dist (ft) 510 851 2117 223
Turn Bay Length (ft) 225 180 250 260 260 105
Base Capacity (vph) 555 1158 635 583 920 638 291 608 414 889 520
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.85 0.53 0.38 0.74 0.50 0.93 0.93 0.32 0.82 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th Signalized Intersection Summary Background PM
2: S Green Valley Rd & Main Street Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 357 932 317 213 643 300 335 463 126 246 444 138
Future Volume (veh/h) 357 932 317 213 643 300 335 463 126 246 444 138
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 376 981 334 224 677 316 280 589 133 259 467 145
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 646 1209 534 288 808 353 310 651 270 279 539 349
Arrive On Green 0.19 0.34 0.34 0.08 0.23 0.23 0.17 0.17 0.17 0.23 0.23 0.23
Sat Flow, veh/h 3456 3554 1569 3456 3554 1550 1781 3741 1552 1222 2364 1530
Grp Volume(v), veh/h 376 981 334 224 677 316 280 589 133 383 343 145
Grp Sat Flow(s),veh/h/ln 1728 1777 1569 1728 1777 1550 1781 1870 1552 1809 1777 1530
Q Serve(g_s), s 11.9 30.2 21.4 7.6 21.8 23.7 18.5 18.5 9.3 24.9 22.1 9.7
Cycle Q Clear(g_c), s 11.9 30.2 21.4 7.6 21.8 23.7 18.5 18.5 9.3 24.9 22.1 9.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.68 1.00
Lane Grp Cap(c), veh/h 646 1209 534 288 808 353 310 651 270 413 405 349
V/C Ratio(X) 0.58 0.81 0.63 0.78 0.84 0.90 0.90 0.90 0.49 0.93 0.84 0.42
Avail Cap(c_a), veh/h 646 1209 534 587 808 353 322 676 281 463 455 391
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.5 36.1 33.2 53.9 44.2 45.0 48.6 48.6 44.8 45.4 44.3 39.5
Incr Delay (d2), s/veh 0.9 6.0 5.5 1.7 10.1 27.6 25.7 14.8 0.5 22.7 11.4 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 13.6 8.7 3.3 10.5 11.6 10.4 10.0 3.5 13.4 10.7 3.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.4 42.1 38.6 55.6 54.3 72.6 74.3 63.4 45.3 68.1 55.6 39.8
LnGrp LOS D D D E D E E E D E E D
Approach Vol, veh/h 1691 1217 1002 871
Approach Delay, s/veh 42.1 59.3 64.0 58.5
Approach LOS D E E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 28.1 33.0 26.2 14.6 46.5 32.7
Change Period (Y+Rc), s 5.7 * 5.7 5.3 4.6 5.7 5.3
Max Green Setting (Gmax), s 16.4 * 27 21.7 20.4 26.3 30.7
Max Q Clear Time (g_c+I1), s 13.9 25.7 20.5 9.6 32.2 26.9
Green Ext Time (p_c), s 0.0 0.3 0.2 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 54.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



Queues Background PM
3: Ohlone Pkwy/Clifford Ave & Main Street Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 245 1035 221 140 704 55 362 305 141 312 155
v/c Ratio 0.85 0.82 0.36 0.71 0.65 0.11 0.53 0.83 0.33 0.97 0.39
Control Delay 74.6 43.0 17.7 72.8 43.6 16.7 45.1 64.2 6.6 93.8 10.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.6 43.0 17.7 72.8 43.6 16.7 45.1 64.2 6.6 93.8 10.0
Queue Length 50th (ft) 185 377 59 116 292 12 132 231 0 242 1
Queue Length 95th (ft) 270 #573 141 #206 #424 m40 165 309 42 #421 59
Internal Link Dist (ft) 551 1831 888 321
Turn Bay Length (ft) 480 140 260 200 150 200 160
Base Capacity (vph) 318 1260 606 197 1081 512 984 534 548 326 401
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.82 0.36 0.71 0.65 0.11 0.37 0.57 0.26 0.96 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM 6th Signalized Intersection Summary Background PM
3: Ohlone Pkwy/Clifford Ave & Main Street Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 238 1004 214 136 683 53 351 296 137 109 194 150
Future Volume (veh/h) 238 1004 214 136 683 53 351 296 137 109 194 150
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.96 1.00 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 245 1035 221 140 704 55 362 305 141 112 200 155
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 271 939 397 348 1113 476 682 369 300 118 210 271
Arrive On Green 0.15 0.26 0.26 0.20 0.31 0.31 0.20 0.20 0.20 0.18 0.18 0.18
Sat Flow, veh/h 1781 3554 1504 1781 3554 1519 3456 1870 1522 660 1178 1517
Grp Volume(v), veh/h 245 1035 221 140 704 55 362 305 141 312 0 155
Grp Sat Flow(s),veh/h/ln 1781 1777 1504 1781 1777 1519 1728 1870 1522 1837 0 1517
Q Serve(g_s), s 16.2 31.7 15.2 8.2 20.4 3.1 11.3 18.8 9.8 20.2 0.0 11.2
Cycle Q Clear(g_c), s 16.2 31.7 15.2 8.2 20.4 3.1 11.3 18.8 9.8 20.2 0.0 11.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.36 1.00
Lane Grp Cap(c), veh/h 271 939 397 348 1113 476 682 369 300 328 0 271
V/C Ratio(X) 0.90 1.10 0.56 0.40 0.63 0.12 0.53 0.83 0.47 0.95 0.00 0.57
Avail Cap(c_a), veh/h 303 939 397 348 1113 476 991 536 436 328 0 271
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 50.0 44.2 38.1 42.2 35.3 29.4 43.2 46.2 42.6 48.8 0.0 45.1
Incr Delay (d2), s/veh 25.6 61.6 5.5 0.3 2.7 0.5 0.2 4.5 0.4 36.8 0.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.0 21.5 6.1 3.6 9.0 1.2 4.8 9.1 3.7 12.6 0.0 4.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 75.7 105.7 43.6 42.5 38.0 29.9 43.4 50.7 43.0 85.6 0.0 47.0
LnGrp LOS E F D D D C D D D F A D
Approach Vol, veh/h 1501 899 808 467
Approach Delay, s/veh 91.7 38.2 46.1 72.8
Approach LOS F D D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 28.7 37.0 26.0 22.8 42.9 28.3
Change Period (Y+Rc), s 5.3 * 5.3 4.6 4.6 5.3 4.6
Max Green Setting (Gmax), s 12.4 * 32 21.4 20.4 24.7 34.4
Max Q Clear Time (g_c+I1), s 10.2 33.7 22.2 18.2 22.4 20.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.3 0.3

Intersection Summary
HCM 6th Ctrl Delay 66.2
HCM 6th LOS E

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



Queues Background PM
4: Main Street & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 6

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 68 527 644 413 462 367 727 357 107 766
v/c Ratio 0.48 0.60 0.82 0.79 0.39 0.92 0.56 0.48 0.64 0.94
Control Delay 63.8 43.2 31.9 60.9 31.3 74.9 32.5 10.0 89.0 54.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.8 43.2 31.9 60.9 31.3 74.9 32.5 10.0 89.0 54.4
Queue Length 50th (ft) 52 190 344 160 141 282 231 44 79 158
Queue Length 95th (ft) 98 250 #531 #227 197 #470 313 135 m108 m#390
Internal Link Dist (ft) 4792 416 511 2905
Turn Bay Length (ft) 170 100 140 300 140 170
Base Capacity (vph) 210 878 783 523 1187 399 1306 739 255 832
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.60 0.82 0.79 0.39 0.92 0.56 0.48 0.42 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM 6th Signalized Intersection Summary Background PM
4: Main Street & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 65 501 612 392 383 56 349 691 339 102 689 39
Future Volume (veh/h) 65 501 612 392 383 56 349 691 339 102 689 39
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 68 527 644 413 403 59 367 727 357 107 725 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 882 731 539 1061 154 391 1360 592 132 784 44
Arrive On Green 0.07 0.25 0.25 0.16 0.34 0.34 0.22 0.38 0.38 0.07 0.23 0.23
Sat Flow, veh/h 1781 3554 1543 3456 3109 452 1781 3554 1546 1781 3411 193
Grp Volume(v), veh/h 68 527 644 413 229 233 367 727 357 107 377 389
Grp Sat Flow(s),veh/h/ln 1781 1777 1543 1728 1777 1784 1781 1777 1546 1781 1777 1827
Q Serve(g_s), s 4.4 15.7 18.2 13.7 11.7 11.9 24.3 19.1 14.0 7.1 24.9 25.0
Cycle Q Clear(g_c), s 4.4 15.7 18.2 13.7 11.7 11.9 24.3 19.1 14.0 7.1 24.9 25.0
Prop In Lane 1.00 1.00 1.00 0.25 1.00 1.00 1.00 0.11
Lane Grp Cap(c), veh/h 120 882 731 539 606 609 391 1360 592 132 408 420
V/C Ratio(X) 0.57 0.60 0.88 0.77 0.38 0.38 0.94 0.53 0.60 0.81 0.92 0.93
Avail Cap(c_a), veh/h 212 882 731 539 606 609 392 1360 592 257 421 432
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.3 39.8 28.7 48.5 29.9 30.0 46.1 28.7 11.7 54.7 45.2 45.2
Incr Delay (d2), s/veh 1.6 3.0 14.4 5.9 1.8 1.8 30.1 1.5 4.5 4.5 25.2 24.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 7.3 7.8 6.4 5.4 5.5 14.1 8.5 5.5 3.4 13.9 14.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 55.8 42.8 43.1 54.5 31.7 31.8 76.1 30.3 16.3 59.2 70.4 70.1
LnGrp LOS E D D D C C E C B E E E
Approach Vol, veh/h 1239 875 1451 873
Approach Delay, s/veh 43.7 42.5 38.4 68.9
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.9 34.0 30.9 32.2 11.8 45.1 12.6 50.5
Change Period (Y+Rc), s * 4.2 * 4.2 4.6 4.6 3.7 * 4.2 3.7 4.6
Max Green Setting (Gmax), s * 16 * 30 26.4 28.4 14.3 * 34 17.3 34.4
Max Q Clear Time (g_c+I1), s 15.7 20.2 26.3 27.0 6.4 13.9 9.1 21.1
Green Ext Time (p_c), s 0.0 3.1 0.0 0.5 0.0 1.9 0.0 3.0

Intersection Summary
HCM 6th Ctrl Delay 46.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
User approved changes to right turn type.



HCM 6th TWSC Background PM
5: Ohlone Pkwy & Loma Vista Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 8

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 2 14 6 3 22 19 306 18 27 312 94
Future Vol, veh/h 44 2 14 6 3 22 19 306 18 27 312 94
Conflicting Peds, #/hr 5 0 1 1 0 5 4 0 9 9 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 70 - - - 115 - 50 115 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 49 2 16 7 3 24 21 340 20 30 347 104

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 822 822 352 860 906 354 455 0 0 369 0 0
          Stage 1 411 411 - 391 391 - - - - - - -
          Stage 2 411 411 - 469 515 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 293 309 692 276 276 690 1106 - - 1190 - -
          Stage 1 618 595 - 633 607 - - - - - - -
          Stage 2 618 595 - 575 535 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 268 292 689 257 261 681 1102 - - 1180 - -
Mov Cap-2 Maneuver 268 292 - 257 261 - - - - - - -
          Stage 1 604 578 - 616 590 - - - - - - -
          Stage 2 578 578 - 545 519 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 18.9 13.4 0.5 0.5
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1102 - - 269 689 462 1180 - -
HCM Lane V/C Ratio 0.019 - - 0.19 0.023 0.075 0.025 - -
HCM Control Delay (s) 8.3 - - 21.5 10.3 13.4 8.1 - -
HCM Lane LOS A - - C B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.7 0.1 0.2 0.1 - -



HCM 6th TWSC Background PM
6: Ohlone Pkwy & Lighthouse Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 9

Intersection
Int Delay, s/veh 4.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 65 2 36 13 0 34 85 249 27 50 197 79
Future Vol, veh/h 65 2 36 13 0 34 85 249 27 50 197 79
Conflicting Peds, #/hr 0 0 16 16 0 0 4 0 5 5 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - 50 100 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 72 2 40 14 0 38 94 277 30 56 219 88

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 834 835 239 882 893 282 311 0 0 312 0 0
          Stage 1 335 335 - 470 470 - - - - - - -
          Stage 2 499 500 - 412 423 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 288 304 800 267 281 757 1249 - - 1248 - -
          Stage 1 679 643 - 574 560 - - - - - - -
          Stage 2 554 543 - 617 588 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 248 266 785 225 246 753 1244 - - 1242 - -
Mov Cap-2 Maneuver 248 266 - 225 246 - - - - - - -
          Stage 1 625 611 - 528 515 - - - - - - -
          Stage 2 486 499 - 549 559 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 19.9 13.9 1.9 1.2
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1244 - - 248 712 457 1242 - -
HCM Lane V/C Ratio 0.076 - - 0.291 0.059 0.114 0.045 - -
HCM Control Delay (s) 8.1 - - 25.4 10.4 13.9 8 - -
HCM Lane LOS A - - D B B A - -
HCM 95th %tile Q(veh) 0.2 - - 1.2 0.2 0.4 0.1 - -



Queues Background PM
7: W Beach Street & Ohlone Pkwy Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 10

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 179 367 137 272 298
v/c Ratio 0.46 0.21 0.32 0.18 0.61
Control Delay 23.6 7.4 22.4 0.2 21.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.6 7.4 22.4 0.2 21.1
Queue Length 50th (ft) 47 26 35 0 67
Queue Length 95th (ft) 115 57 94 0 158
Internal Link Dist (ft) 268 2338 650
Turn Bay Length (ft) 130 120
Base Capacity (vph) 767 3295 1010 1551 764
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.11 0.14 0.18 0.39

Intersection Summary



HCM 6th Signalized Intersection Summary Background PM
7: W Beach Street & Ohlone Pkwy Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 11

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 168 345 129 256 167 113
Future Volume (veh/h) 168 345 129 256 167 113
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 179 367 137 0 178 120
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 240 1827 449 226 153
Arrive On Green 0.13 0.51 0.24 0.00 0.22 0.22
Sat Flow, veh/h 1781 3647 1870 1585 1010 681
Grp Volume(v), veh/h 179 367 137 0 299 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1870 1585 1697 0
Q Serve(g_s), s 4.0 2.3 2.5 0.0 6.9 0.0
Cycle Q Clear(g_c), s 4.0 2.3 2.5 0.0 6.9 0.0
Prop In Lane 1.00 1.00 0.60 0.40
Lane Grp Cap(c), veh/h 240 1827 449 380 0
V/C Ratio(X) 0.75 0.20 0.30 0.79 0.00
Avail Cap(c_a), veh/h 856 2134 1123 815 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 17.3 5.5 13.0 0.0 15.2 0.0
Incr Delay (d2), s/veh 4.6 0.1 0.4 0.0 3.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 0.6 0.9 0.0 2.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.9 5.5 13.3 0.0 18.8 0.0
LnGrp LOS C A B B A
Approach Vol, veh/h 546 137 A 299
Approach Delay, s/veh 10.9 13.3 18.8
Approach LOS B B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 27.2 14.4 11.4 15.8
Change Period (Y+Rc), s 5.8 5.1 5.8 5.8
Max Green Setting (Gmax), s 25.0 20.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 4.3 8.9 6.0 4.5
Green Ext Time (p_c), s 2.3 0.7 0.4 0.6

Intersection Summary
HCM 6th Ctrl Delay 13.7
HCM 6th LOS B

Notes
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th AWSC Background PM
8: Walker Street & W Beach Street Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 12

Intersection
Intersection Delay, s/veh43.9
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 242 280 119 52 131 61 66 257 46 65 259 142
Future Vol, veh/h 242 280 119 52 131 61 66 257 46 65 259 142
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 249 289 123 54 135 63 68 265 47 67 267 146
Number of Lanes 1 1 0 0 1 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 1 2
HCM Control Delay 53.6 30.8 44.2 37.3
HCM LOS F D E E

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1 SBLn1 SBLn2
Vol Left, % 20% 0% 100% 0% 21% 20% 0%
Vol Thru, % 80% 0% 0% 70% 54% 80% 0%
Vol Right, % 0% 100% 0% 30% 25% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 323 46 242 399 244 324 142
LT Vol 66 0 242 0 52 65 0
Through Vol 257 0 0 280 131 259 0
RT Vol 0 46 0 119 61 0 142
Lane Flow Rate 333 47 249 411 252 334 146
Geometry Grp 7 7 7 7 6 7 7
Degree of Util (X) 0.861 0.112 0.647 0.982 0.676 0.852 0.339
Departure Headway (Hd) 9.307 8.467 9.334 8.597 9.671 9.183 8.346
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 390 423 387 420 372 394 430
Service Time 7.069 6.229 7.103 6.366 7.748 6.946 6.108
HCM Lane V/C Ratio 0.854 0.111 0.643 0.979 0.677 0.848 0.34
HCM Control Delay 48.7 12.3 27.8 69.3 30.8 46.9 15.4
HCM Lane LOS E B D F D E C
HCM 95th-tile Q 8.3 0.4 4.4 11.9 4.8 8.1 1.5



HCM 6th TWSC Background PM
9: Riverside Dr & SB Hwy 1 Off-Ramp Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
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Intersection
Int Delay, s/veh 15.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 354 223 0 200 0 0 0 0 407 0 253
Future Vol, veh/h 0 354 223 0 200 0 0 0 0 407 0 253
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - Free - - None - - None - - Yield
Storage Length - - - - - - - - - 230 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 99 99 99 99 99 99 99 99 99 99 99 99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 358 225 0 202 0 0 0 0 411 0 256

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - - - 0 560 - 202
          Stage 1 - - - - - - 202 - -
          Stage 2 - - - - - - 358 - -
Critical Hdwy - - - - - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - - 5.42 - -
Follow-up Hdwy - - - - - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - 0 0 - 0 489 0 839
          Stage 1 0 - 0 0 - 0 832 0 -
          Stage 2 0 - 0 0 - 0 707 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - - 489 0 839
Mov Cap-2 Maneuver - - - - - - 489 0 -
          Stage 1 - - - - - - 832 0 -
          Stage 2 - - - - - - 707 0 -

Approach EB WB SB
HCM Control Delay, s 0 0 29.1
HCM LOS D

Minor Lane/Major Mvmt EBT WBT SBLn1 SBLn2
Capacity (veh/h) - - 489 839
HCM Lane V/C Ratio - - 0.841 0.305
HCM Control Delay (s) - - 40.3 11.2
HCM Lane LOS - - E B
HCM 95th %tile Q(veh) - - 8.5 1.3



HCM 6th TWSC Background PM
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
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Intersection
Int Delay, s/veh 4.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 151 623 0 0 355 492 77 4 407 0 0 0
Future Vol, veh/h 151 623 0 0 355 492 77 4 407 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - Free - - Free - - None
Storage Length 170 - - - - 0 550 - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 157 649 0 0 370 513 80 4 424 0 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 370 0 - - - 0 1333 1333 -
          Stage 1 - - - - - - 963 963 -
          Stage 2 - - - - - - 370 370 -
Critical Hdwy 4.12 - - - - - 6.42 6.52 -
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - - - - 3.518 4.018 -
Pot Cap-1 Maneuver 1189 - 0 0 - 0 170 154 0
          Stage 1 - - 0 0 - 0 370 334 0
          Stage 2 - - 0 0 - 0 699 620 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 1189 - - - - - 148 0 -
Mov Cap-2 Maneuver - - - - - - 148 0 -
          Stage 1 - - - - - - 321 0 -
          Stage 2 - - - - - - 699 0 -

Approach EB WB NB
HCM Control Delay, s 1.7 0 57.5
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBT
Capacity (veh/h) 148 - 1189 - -
HCM Lane V/C Ratio 0.57 - 0.132 - -
HCM Control Delay (s) 57.5 0 8.5 - -
HCM Lane LOS F A A - -
HCM 95th %tile Q(veh) 2.9 - 0.5 - -
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Intersection
Int Delay, s/veh 13.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 403 0 0 698 56 455
Future Vol, veh/h 403 0 0 698 56 455
Conflicting Peds, #/hr 0 1 1 0 0 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - - 160 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 474 0 0 821 66 535

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - 1295 475
          Stage 1 - - - - 474 -
          Stage 2 - - - - 821 -
Critical Hdwy - - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - - - 3.518 3.318
Pot Cap-1 Maneuver - 0 0 - 179 590
          Stage 1 - 0 0 - 626 -
          Stage 2 - 0 0 - 432 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - 179 589
Mov Cap-2 Maneuver - - - - 179 -
          Stage 1 - - - - 626 -
          Stage 2 - - - - 432 -

Approach EB WB NB
HCM Control Delay, s 0 0 43.7
HCM LOS E

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT WBT
Capacity (veh/h) 179 589 - -
HCM Lane V/C Ratio 0.368 0.909 - -
HCM Control Delay (s) 36.4 44.6 - -
HCM Lane LOS E E - -
HCM 95th %tile Q(veh) 1.6 11.2 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 223 607 295 158 642 271 221 543 164 737 163
v/c Ratio 0.69 0.67 0.48 0.26 0.53 0.39 0.82 0.96 0.42 0.92 0.37
Control Delay 63.9 45.1 7.3 43.8 34.9 5.6 73.1 79.5 9.8 62.7 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.9 45.1 7.3 43.8 34.9 5.6 73.1 79.5 9.8 62.7 8.3
Queue Length 50th (ft) 88 226 1 55 211 0 183 231 0 292 2
Queue Length 95th (ft) 127 299 74 87 291 63 #324 #345 59 361 56
Internal Link Dist (ft) 510 875 2117 223
Turn Bay Length (ft) 225 180 250 260 260 105
Base Capacity (vph) 497 907 609 612 1204 689 273 575 399 889 469
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.67 0.48 0.26 0.53 0.39 0.81 0.94 0.41 0.83 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 212 577 280 150 610 257 234 492 156 251 449 155
Future Volume (veh/h) 212 577 280 150 610 257 234 492 156 251 449 155
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.97 1.00 0.83 1.00 0.86
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 223 607 295 158 642 271 246 518 164 264 473 163
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 288 808 346 676 1241 538 297 623 219 285 549 318
Arrive On Green 0.08 0.23 0.23 0.20 0.35 0.35 0.17 0.17 0.17 0.23 0.23 0.23
Sat Flow, veh/h 3456 3554 1519 3456 3554 1540 1781 3741 1317 1227 2359 1368
Grp Volume(v), veh/h 223 607 295 158 642 271 246 518 164 389 348 163
Grp Sat Flow(s),veh/h/ln 1728 1777 1519 1728 1777 1540 1781 1870 1317 1809 1777 1368
Q Serve(g_s), s 7.6 19.1 22.3 4.6 17.2 16.7 16.0 16.1 14.2 25.2 22.4 12.5
Cycle Q Clear(g_c), s 7.6 19.1 22.3 4.6 17.2 16.7 16.0 16.1 14.2 25.2 22.4 12.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.68 1.00
Lane Grp Cap(c), veh/h 288 808 346 676 1241 538 297 623 219 421 413 318
V/C Ratio(X) 0.77 0.75 0.85 0.23 0.52 0.50 0.83 0.83 0.75 0.92 0.84 0.51
Avail Cap(c_a), veh/h 501 808 346 676 1241 538 303 636 224 463 455 350
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.9 43.2 44.4 40.7 31.0 30.8 48.4 48.4 47.6 45.0 43.9 40.1
Incr Delay (d2), s/veh 1.7 6.3 22.6 0.1 1.5 3.4 15.9 8.4 11.2 22.4 11.3 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.3 8.9 10.4 1.9 7.5 6.5 8.4 8.2 5.2 13.5 10.8 4.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 55.6 49.5 67.1 40.7 32.6 34.2 64.3 56.8 58.8 67.4 55.3 40.6
LnGrp LOS E D E D C C E E E E E D
Approach Vol, veh/h 1125 1071 928 900
Approach Delay, s/veh 55.3 34.2 59.1 57.9
Approach LOS E C E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.6 47.6 24.6 29.2 33.0 33.2
Change Period (Y+Rc), s 4.6 5.7 4.6 5.7 * 5.7 5.3
Max Green Setting (Gmax), s 17.4 31.3 20.4 20.4 * 27 30.7
Max Q Clear Time (g_c+I1), s 9.6 19.2 18.1 6.6 24.3 27.2
Green Ext Time (p_c), s 0.0 0.7 0.3 0.0 0.4 0.3

Intersection Summary
HCM 6th Ctrl Delay 51.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 127 705 253 147 608 55 369 291 182 380 182
v/c Ratio 0.56 0.55 0.38 0.76 0.50 0.10 0.55 0.81 0.41 1.16 0.45
Control Delay 59.4 34.9 11.6 75.7 34.8 0.6 45.9 62.5 8.0 143.9 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.4 34.9 11.6 75.7 34.8 0.6 45.9 62.5 8.0 143.9 14.1
Queue Length 50th (ft) 94 225 34 112 192 0 136 221 0 ~347 19
Queue Length 95th (ft) 160 332 115 180 280 3 169 295 56 #541 87
Internal Link Dist (ft) 527 1831 888 321
Turn Bay Length (ft) 480 140 260 200 150 200 160
Base Capacity (vph) 227 1271 670 206 1204 570 984 534 570 328 404
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.55 0.38 0.71 0.50 0.10 0.38 0.54 0.32 1.16 0.45

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



HCM 6th Signalized Intersection Summary Background Plus Project AM
3: Ohlone Pkwy/Clifford Ave & Main Street Timing Plan: AM Peak

Watsonville Manabe Ow Road
Kimley-Horn

Synchro 11 Report 
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 118 656 235 137 565 51 343 271 169 71 283 169
Future Volume (veh/h) 118 656 235 137 565 51 343 271 169 71 283 169
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 127 705 253 147 608 55 369 291 182 76 304 182
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 391 1335 575 173 880 375 655 355 293 66 264 271
Arrive On Green 0.22 0.38 0.38 0.10 0.25 0.25 0.19 0.19 0.19 0.18 0.18 0.18
Sat Flow, veh/h 1781 3554 1531 1781 3554 1515 3456 1870 1545 370 1481 1522
Grp Volume(v), veh/h 127 705 253 147 608 55 369 291 182 380 0 182
Grp Sat Flow(s),veh/h/ln 1781 1777 1531 1781 1777 1515 1728 1870 1545 1852 0 1522
Q Serve(g_s), s 7.2 18.5 14.8 9.7 18.6 3.4 11.6 17.9 13.0 21.4 0.0 13.4
Cycle Q Clear(g_c), s 7.2 18.5 14.8 9.7 18.6 3.4 11.6 17.9 13.0 21.4 0.0 13.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.20 1.00
Lane Grp Cap(c), veh/h 391 1335 575 173 880 375 655 355 293 330 0 271
V/C Ratio(X) 0.32 0.53 0.44 0.85 0.69 0.15 0.56 0.82 0.62 1.15 0.00 0.67
Avail Cap(c_a), veh/h 391 1335 575 184 880 375 991 536 443 330 0 271
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 39.4 29.2 28.0 53.3 41.0 35.3 44.1 46.7 44.7 49.3 0.0 46.0
Incr Delay (d2), s/veh 0.2 1.5 2.4 26.5 4.4 0.8 0.3 3.5 0.8 96.9 0.0 5.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.1 8.0 5.7 5.6 8.5 1.3 5.0 8.6 5.0 18.8 0.0 5.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.5 30.7 30.5 79.8 45.4 36.1 44.4 50.2 45.5 146.2 0.0 51.1
LnGrp LOS D C C E D D D D D F A D
Approach Vol, veh/h 1085 810 842 562
Approach Delay, s/veh 31.7 51.0 46.6 115.4
Approach LOS C D D F

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 16.3 50.4 26.0 31.6 35.0 27.4
Change Period (Y+Rc), s 4.6 5.3 4.6 5.3 * 5.3 4.6
Max Green Setting (Gmax), s 12.4 32.7 21.4 14.4 * 30 34.4
Max Q Clear Time (g_c+I1), s 11.7 20.5 23.4 9.2 20.6 19.9
Green Ext Time (p_c), s 0.0 0.7 0.0 0.0 0.6 0.3

Intersection Summary
HCM 6th Ctrl Delay 54.5
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 74 364 323 279 595 399 806 300 108 557
v/c Ratio 0.49 0.38 0.37 0.65 0.52 0.87 0.62 0.42 0.65 0.82
Control Delay 61.5 35.8 11.4 56.0 32.8 61.1 32.2 8.9 68.3 53.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.5 35.8 11.4 56.0 32.8 61.1 32.2 8.9 68.3 53.0
Queue Length 50th (ft) 54 117 84 103 185 277 246 34 79 204
Queue Length 95th (ft) 101 163 161 148 255 #506 325 106 136 251
Internal Link Dist (ft) 4792 416 511 2905
Turn Bay Length (ft) 170 100 140 300 140 170
Base Capacity (vph) 189 964 871 426 1155 461 1314 716 204 864
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.38 0.37 0.65 0.52 0.87 0.61 0.42 0.53 0.64

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 346 307 265 452 113 379 766 285 103 452 77
Future Volume (veh/h) 70 346 307 265 452 113 379 766 285 103 452 77
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 74 364 323 279 476 119 399 806 300 108 476 81
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 126 921 755 604 1031 256 393 1227 535 135 581 98
Arrive On Green 0.07 0.26 0.26 0.17 0.37 0.37 0.22 0.35 0.35 0.08 0.19 0.19
Sat Flow, veh/h 1781 3554 1563 3456 2807 697 1781 3554 1549 1781 3022 511
Grp Volume(v), veh/h 74 364 323 279 300 295 399 806 300 108 279 278
Grp Sat Flow(s),veh/h/ln 1781 1777 1563 1728 1777 1726 1781 1777 1549 1781 1777 1757
Q Serve(g_s), s 4.6 9.7 0.0 8.3 14.8 15.0 25.4 22.1 11.1 6.9 17.3 17.5
Cycle Q Clear(g_c), s 4.6 9.7 0.0 8.3 14.8 15.0 25.4 22.1 11.1 6.9 17.3 17.5
Prop In Lane 1.00 1.00 1.00 0.40 1.00 1.00 1.00 0.29
Lane Grp Cap(c), veh/h 126 921 755 604 653 634 393 1227 535 135 342 338
V/C Ratio(X) 0.59 0.40 0.43 0.46 0.46 0.47 1.01 0.66 0.56 0.80 0.82 0.82
Avail Cap(c_a), veh/h 191 921 755 604 653 634 393 1227 535 206 439 434
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.8 35.2 19.5 42.6 27.7 27.8 44.8 31.9 11.6 52.3 44.5 44.6
Incr Delay (d2), s/veh 1.6 1.3 1.8 0.2 2.3 2.4 49.0 1.0 0.8 6.2 7.0 7.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 4.4 6.0 3.6 6.8 6.7 16.6 9.7 3.9 3.3 8.3 8.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.4 36.4 21.3 42.8 30.0 30.2 93.8 32.9 12.4 58.5 51.5 52.3
LnGrp LOS D D C D C C F C B E D D
Approach Vol, veh/h 761 874 1505 665
Approach Delay, s/veh 31.7 34.2 45.0 53.0
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 24.3 34.0 30.0 26.7 11.9 46.4 12.4 44.3
Change Period (Y+Rc), s * 4.2 * 4.2 4.6 4.6 3.7 * 4.2 3.7 4.6
Max Green Setting (Gmax), s * 12 * 30 25.4 28.4 12.3 * 32 13.3 34.4
Max Q Clear Time (g_c+I1), s 10.3 11.7 27.4 19.5 6.6 17.0 8.9 24.1
Green Ext Time (p_c), s 0.1 2.2 0.0 1.3 0.0 2.3 0.0 2.9

Intersection Summary
HCM 6th Ctrl Delay 41.2
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
User approved changes to right turn type.
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Intersection
Int Delay, s/veh 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 101 2 23 9 0 27 21 330 7 16 293 57
Future Vol, veh/h 101 2 23 9 0 27 21 330 7 16 293 57
Conflicting Peds, #/hr 15 0 1 1 0 15 10 0 15 15 0 10
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 70 - - - 115 - 50 115 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 119 2 27 11 0 32 25 388 8 19 345 67

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 866 854 356 885 913 418 422 0 0 411 0 0
          Stage 1 393 393 - 453 453 - - - - - - -
          Stage 2 473 461 - 432 460 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 274 296 688 266 273 635 1137 - - 1148 - -
          Stage 1 632 606 - 586 570 - - - - - - -
          Stage 2 572 565 - 602 566 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 246 278 681 243 256 617 1126 - - 1132 - -
Mov Cap-2 Maneuver 246 278 - 243 256 - - - - - - -
          Stage 1 612 590 - 565 549 - - - - - - -
          Stage 2 523 545 - 566 551 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 28.7 13.9 0.5 0.4
HCM LOS D B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1126 - - 247 681 446 1132 - -
HCM Lane V/C Ratio 0.022 - - 0.491 0.04 0.095 0.017 - -
HCM Control Delay (s) 8.3 - - 32.8 10.5 13.9 8.2 - -
HCM Lane LOS A - - D B B A - -
HCM 95th %tile Q(veh) 0.1 - - 2.5 0.1 0.3 0.1 - -
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Intersection
Int Delay, s/veh 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 103 0 66 28 2 48 32 191 19 26 271 42
Future Vol, veh/h 103 0 66 28 2 48 32 191 19 26 271 42
Conflicting Peds, #/hr 0 0 4 4 0 0 8 0 11 11 0 8
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - 50 100 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 123 0 79 33 2 57 38 227 23 31 323 50

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 737 730 335 768 757 238 381 0 0 261 0 0
          Stage 1 393 393 - 314 314 - - - - - - -
          Stage 2 344 337 - 454 443 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 334 349 707 319 337 801 1177 - - 1303 - -
          Stage 1 632 606 - 697 656 - - - - - - -
          Stage 2 671 641 - 586 576 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 293 324 699 267 312 793 1168 - - 1289 - -
Mov Cap-2 Maneuver 293 324 - 267 312 - - - - - - -
          Stage 1 607 587 - 667 628 - - - - - - -
          Stage 2 600 613 - 506 558 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 19.9 15 1.1 0.6
HCM LOS C C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1168 - - 293 699 454 1289 - -
HCM Lane V/C Ratio 0.033 - - 0.418 0.112 0.205 0.024 - -
HCM Control Delay (s) 8.2 - - 25.8 10.8 15 7.9 - -
HCM Lane LOS A - - D B C A - -
HCM 95th %tile Q(veh) 0.1 - - 2 0.4 0.8 0.1 - -
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Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 122 167 206 244 410
v/c Ratio 0.42 0.10 0.51 0.16 0.71
Control Delay 27.3 8.2 25.7 0.2 25.0
Queue Delay 0.0 0.0 0.0 0.0 0.8
Total Delay 27.3 8.2 25.7 0.2 25.9
Queue Length 50th (ft) 39 15 65 0 105
Queue Length 95th (ft) 87 28 128 0 #269
Internal Link Dist (ft) 427 2338 209
Turn Bay Length (ft) 130 120
Base Capacity (vph) 630 3143 830 1551 635
Starvation Cap Reductn 0 0 0 0 65
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.19 0.05 0.25 0.16 0.72

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 115 157 194 229 234 151
Future Volume (veh/h) 115 157 194 229 234 151
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 122 167 206 0 249 161
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 205 1658 414 298 193
Arrive On Green 0.12 0.47 0.22 0.00 0.29 0.29
Sat Flow, veh/h 1781 3647 1870 1585 1029 666
Grp Volume(v), veh/h 122 167 206 0 411 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1870 1585 1699 0
Q Serve(g_s), s 2.9 1.2 4.3 0.0 10.1 0.0
Cycle Q Clear(g_c), s 2.9 1.2 4.3 0.0 10.1 0.0
Prop In Lane 1.00 1.00 0.61 0.39
Lane Grp Cap(c), veh/h 205 1658 414 492 0
V/C Ratio(X) 0.59 0.10 0.50 0.83 0.00
Avail Cap(c_a), veh/h 797 1987 1046 760 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 18.8 6.7 15.2 0.0 14.9 0.0
Incr Delay (d2), s/veh 2.7 0.0 0.9 0.0 4.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.3 1.7 0.0 3.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.5 6.7 16.2 0.0 19.7 0.0
LnGrp LOS C A B B A
Approach Vol, veh/h 289 206 A 411
Approach Delay, s/veh 13.0 16.2 19.7
Approach LOS B B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 26.7 18.1 11.0 15.7
Change Period (Y+Rc), s 5.8 5.1 5.8 5.8
Max Green Setting (Gmax), s 25.0 20.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 3.2 12.1 4.9 6.3
Green Ext Time (p_c), s 0.9 0.9 0.2 1.0

Intersection Summary
HCM 6th Ctrl Delay 16.8
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Intersection Delay, s/veh29.2
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 129 235 61 38 186 40 59 209 50 73 219 210
Future Vol, veh/h 129 235 61 38 186 40 59 209 50 73 219 210
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 140 255 66 41 202 43 64 227 54 79 238 228
Number of Lanes 1 1 0 0 1 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 1 2
HCM Control Delay 28.6 32.3 29.2 28
HCM LOS D D D D

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1 SBLn1 SBLn2
Vol Left, % 22% 0% 100% 0% 14% 25% 0%
Vol Thru, % 78% 0% 0% 79% 70% 75% 0%
Vol Right, % 0% 100% 0% 21% 15% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 268 50 129 296 264 292 210
LT Vol 59 0 129 0 38 73 0
Through Vol 209 0 0 235 186 219 0
RT Vol 0 50 0 61 40 0 210
Lane Flow Rate 291 54 140 322 287 317 228
Geometry Grp 7 7 7 7 6 7 7
Degree of Util (X) 0.727 0.123 0.357 0.76 0.72 0.768 0.498
Departure Headway (Hd) 8.983 8.137 9.176 8.508 9.037 8.708 7.849
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 402 440 391 425 399 416 459
Service Time 6.746 5.899 6.939 6.271 7.106 6.472 5.612
HCM Lane V/C Ratio 0.724 0.123 0.358 0.758 0.719 0.762 0.497
HCM Control Delay 32.4 12 17 33.7 32.3 35.1 18.2
HCM Lane LOS D B C D D E C
HCM 95th-tile Q 5.6 0.4 1.6 6.3 5.5 6.4 2.7
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Intersection
Int Delay, s/veh 18.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 178 164 0 287 0 0 0 0 441 0 252
Future Vol, veh/h 0 178 164 0 287 0 0 0 0 441 0 252
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - Free - - None - - None - - Yield
Storage Length - - - - - - - - - 230 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 187 173 0 302 0 0 0 0 464 0 265

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - - - 0 489 - 302
          Stage 1 - - - - - - 302 - -
          Stage 2 - - - - - - 187 - -
Critical Hdwy - - - - - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - - 5.42 - -
Follow-up Hdwy - - - - - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - 0 0 - 0 538 0 738
          Stage 1 0 - 0 0 - 0 750 0 -
          Stage 2 0 - 0 0 - 0 845 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - - 538 0 738
Mov Cap-2 Maneuver - - - - - - 538 0 -
          Stage 1 - - - - - - 750 0 -
          Stage 2 - - - - - - 845 0 -

Approach EB WB SB
HCM Control Delay, s 0 0 30.3
HCM LOS D

Minor Lane/Major Mvmt EBT WBT SBLn1 SBLn2
Capacity (veh/h) - - 538 738
HCM Lane V/C Ratio - - 0.863 0.359
HCM Control Delay (s) - - 40.4 12.6
HCM Lane LOS - - E B
HCM 95th %tile Q(veh) - - 9.4 1.6
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Intersection
Int Delay, s/veh 11.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 117 473 0 0 353 657 160 3 395 0 0 0
Future Vol, veh/h 117 473 0 0 353 657 160 3 395 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - Free - - Free - - None
Storage Length 170 - - - - 0 550 - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 122 493 0 0 368 684 167 3 411 0 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 368 0 - - - 0 1105 1105 -
          Stage 1 - - - - - - 737 737 -
          Stage 2 - - - - - - 368 368 -
Critical Hdwy 4.12 - - - - - 6.42 6.52 -
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - - - - 3.518 4.018 -
Pot Cap-1 Maneuver 1191 - 0 0 - 0 233 211 0
          Stage 1 - - 0 0 - 0 473 425 0
          Stage 2 - - 0 0 - 0 700 621 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 1191 - - - - - 209 0 -
Mov Cap-2 Maneuver - - - - - - 209 0 -
          Stage 1 - - - - - - 425 0 -
          Stage 2 - - - - - - 700 0 -

Approach EB WB NB
HCM Control Delay, s 1.7 0 69.9
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBT
Capacity (veh/h) 209 - 1191 - -
HCM Lane V/C Ratio 0.812 - 0.102 - -
HCM Control Delay (s) 69.9 0 8.4 - -
HCM Lane LOS F A A - -
HCM 95th %tile Q(veh) 5.9 - 0.3 - -
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Intersection
Int Delay, s/veh 0.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 34 0 6 83 0 3
Future Vol, veh/h 34 0 6 83 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 37 0 7 90 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 37 0 141 37
          Stage 1 - - - - 37 -
          Stage 2 - - - - 104 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1574 - 852 1035
          Stage 1 - - - - 985 -
          Stage 2 - - - - 920 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1574 - 848 1035
Mov Cap-2 Maneuver - - - - 848 -
          Stage 1 - - - - 985 -
          Stage 2 - - - - 915 -

Approach EB WB NB
HCM Control Delay, s 0 0.5 8.5
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1035 - - 1574 -
HCM Lane V/C Ratio 0.003 - - 0.004 -
HCM Control Delay (s) 8.5 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 37 0 11 89 0 3
Future Vol, veh/h 37 0 11 89 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 40 0 12 97 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 40 0 161 40
          Stage 1 - - - - 40 -
          Stage 2 - - - - 121 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1570 - 830 1031
          Stage 1 - - - - 982 -
          Stage 2 - - - - 904 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1570 - 823 1031
Mov Cap-2 Maneuver - - - - 823 -
          Stage 1 - - - - 982 -
          Stage 2 - - - - 897 -

Approach EB WB NB
HCM Control Delay, s 0 0.8 8.5
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1031 - - 1570 -
HCM Lane V/C Ratio 0.003 - - 0.008 -
HCM Control Delay (s) 8.5 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 1.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 40 0 21 100 0 3
Future Vol, veh/h 40 0 21 100 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 43 0 23 109 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 43 0 198 43
          Stage 1 - - - - 43 -
          Stage 2 - - - - 155 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1566 - 791 1027
          Stage 1 - - - - 979 -
          Stage 2 - - - - 873 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1566 - 778 1027
Mov Cap-2 Maneuver - - - - 778 -
          Stage 1 - - - - 979 -
          Stage 2 - - - - 859 -

Approach EB WB NB
HCM Control Delay, s 0 1.3 8.5
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1027 - - 1566 -
HCM Lane V/C Ratio 0.003 - - 0.015 -
HCM Control Delay (s) 8.5 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 6 0 344 379 0
Future Vol, veh/h 0 6 0 344 379 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 0 374 412 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 786 412 412 0 - 0
          Stage 1 412 - - - - -
          Stage 2 374 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 361 640 1147 - - -
          Stage 1 669 - - - - -
          Stage 2 696 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 361 640 1147 - - -
Mov Cap-2 Maneuver 361 - - - - -
          Stage 1 669 - - - - -
          Stage 2 696 - - - - -

Approach EB NB SB
HCM Control Delay, s 10.7 0 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1147 - 640 - -
HCM Lane V/C Ratio - - 0.01 - -
HCM Control Delay (s) 0 - 10.7 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0 - -
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Intersection
Int Delay, s/veh 7.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 71 0 0 478 14 546
Future Vol, veh/h 71 0 0 478 14 546
Conflicting Peds, #/hr 0 4 4 0 0 6
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - - 160 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 81 0 0 543 16 620

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - 624 87
          Stage 1 - - - - 81 -
          Stage 2 - - - - 543 -
Critical Hdwy - - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - - - 3.518 3.318
Pot Cap-1 Maneuver - 0 0 - 449 971
          Stage 1 - 0 0 - 942 -
          Stage 2 - 0 0 - 582 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - 449 965
Mov Cap-2 Maneuver - - - - 449 -
          Stage 1 - - - - 942 -
          Stage 2 - - - - 582 -

Approach EB WB NB
HCM Control Delay, s 0 0 15.2
HCM LOS C

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT WBT
Capacity (veh/h) 449 965 - -
HCM Lane V/C Ratio 0.035 0.643 - -
HCM Control Delay (s) 13.3 15.2 - -
HCM Lane LOS B C - -
HCM 95th %tile Q(veh) 0.1 4.9 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 376 981 334 224 677 320 272 568 133 727 145
v/c Ratio 0.68 0.85 0.53 0.69 0.74 0.50 0.96 0.96 0.33 0.92 0.30
Control Delay 54.3 46.8 16.7 64.0 47.2 7.1 93.3 77.1 5.1 62.3 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.3 46.8 16.7 64.0 47.2 7.1 93.3 77.1 5.1 62.3 5.3
Queue Length 50th (ft) 142 373 76 88 257 0 230 240 0 288 0
Queue Length 95th (ft) 196 #557 185 127 #354 76 #413 #354 31 354 37
Internal Link Dist (ft) 510 851 2117 223
Turn Bay Length (ft) 225 180 250 260 260 105
Base Capacity (vph) 555 1157 635 583 919 640 291 608 414 889 520
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.85 0.53 0.38 0.74 0.50 0.93 0.93 0.32 0.82 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 357 932 317 213 643 304 335 463 126 247 444 138
Future Volume (veh/h) 357 932 317 213 643 304 335 463 126 247 444 138
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 376 981 334 224 677 320 280 589 133 260 467 145
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 645 1208 533 288 808 353 310 651 270 280 539 349
Arrive On Green 0.19 0.34 0.34 0.08 0.23 0.23 0.17 0.17 0.17 0.23 0.23 0.23
Sat Flow, veh/h 3456 3554 1569 3456 3554 1550 1781 3741 1552 1225 2361 1530
Grp Volume(v), veh/h 376 981 334 224 677 320 280 589 133 384 343 145
Grp Sat Flow(s),veh/h/ln 1728 1777 1569 1728 1777 1550 1781 1870 1552 1809 1777 1530
Q Serve(g_s), s 11.9 30.2 21.4 7.6 21.8 24.1 18.5 18.5 9.3 24.9 22.2 9.7
Cycle Q Clear(g_c), s 11.9 30.2 21.4 7.6 21.8 24.1 18.5 18.5 9.3 24.9 22.2 9.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.68 1.00
Lane Grp Cap(c), veh/h 645 1208 533 288 808 353 310 651 270 413 406 349
V/C Ratio(X) 0.58 0.81 0.63 0.78 0.84 0.91 0.90 0.90 0.49 0.93 0.85 0.41
Avail Cap(c_a), veh/h 645 1208 533 587 808 353 322 676 281 463 455 391
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.5 36.1 33.2 53.9 44.2 45.1 48.6 48.6 44.8 45.3 44.3 39.5
Incr Delay (d2), s/veh 0.9 6.0 5.5 1.7 10.1 29.3 25.7 14.8 0.5 22.8 11.4 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 13.7 8.7 3.3 10.5 11.9 10.4 10.0 3.5 13.4 10.7 3.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.5 42.1 38.7 55.6 54.3 74.5 74.3 63.4 45.3 68.2 55.7 39.8
LnGrp LOS D D D E D E E E D E E D
Approach Vol, veh/h 1691 1221 1002 872
Approach Delay, s/veh 42.2 59.8 64.0 58.5
Approach LOS D E E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 28.1 33.0 26.2 14.6 46.5 32.7
Change Period (Y+Rc), s 5.7 * 5.7 5.3 4.6 5.7 5.3
Max Green Setting (Gmax), s 16.4 * 27 21.7 20.4 26.3 30.7
Max Q Clear Time (g_c+I1), s 13.9 26.1 20.5 9.6 32.2 26.9
Green Ext Time (p_c), s 0.0 0.2 0.2 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 54.2
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 245 1035 222 141 704 55 366 307 143 313 155
v/c Ratio 0.85 0.82 0.37 0.72 0.65 0.11 0.54 0.83 0.34 0.98 0.39
Control Delay 74.6 43.2 17.7 73.2 43.8 16.6 45.1 64.3 6.9 93.9 10.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.6 43.2 17.7 73.2 43.8 16.6 45.1 64.3 6.9 93.9 10.0
Queue Length 50th (ft) 185 378 59 116 293 12 133 233 0 243 1
Queue Length 95th (ft) 270 #573 140 #205 #422 m40 167 312 44 #422 59
Internal Link Dist (ft) 551 1831 888 321
Turn Bay Length (ft) 480 140 260 200 150 200 160
Base Capacity (vph) 318 1256 605 197 1076 511 984 534 548 326 401
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.82 0.37 0.72 0.65 0.11 0.37 0.57 0.26 0.96 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 238 1004 215 137 683 53 355 298 139 109 195 150
Future Volume (veh/h) 238 1004 215 137 683 53 355 298 139 109 195 150
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.96 1.00 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 245 1035 222 141 704 55 366 307 143 112 201 155
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 271 939 397 346 1110 475 684 370 301 117 210 271
Arrive On Green 0.15 0.26 0.26 0.19 0.31 0.31 0.20 0.20 0.20 0.18 0.18 0.18
Sat Flow, veh/h 1781 3554 1504 1781 3554 1519 3456 1870 1522 658 1180 1517
Grp Volume(v), veh/h 245 1035 222 141 704 55 366 307 143 313 0 155
Grp Sat Flow(s),veh/h/ln 1781 1777 1504 1781 1777 1519 1728 1870 1522 1837 0 1517
Q Serve(g_s), s 16.2 31.7 15.3 8.3 20.4 3.1 11.4 18.9 10.0 20.2 0.0 11.2
Cycle Q Clear(g_c), s 16.2 31.7 15.3 8.3 20.4 3.1 11.4 18.9 10.0 20.2 0.0 11.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.36 1.00
Lane Grp Cap(c), veh/h 271 939 397 346 1110 475 684 370 301 328 0 271
V/C Ratio(X) 0.90 1.10 0.56 0.41 0.63 0.12 0.53 0.83 0.47 0.96 0.00 0.57
Avail Cap(c_a), veh/h 303 939 397 346 1110 475 991 536 436 328 0 271
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 50.0 44.2 38.1 42.3 35.4 29.4 43.2 46.2 42.6 48.8 0.0 45.1
Incr Delay (d2), s/veh 25.6 61.6 5.6 0.3 2.8 0.5 0.2 4.7 0.4 37.5 0.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.0 21.5 6.1 3.6 9.0 1.2 4.9 9.2 3.8 12.7 0.0 4.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 75.7 105.7 43.7 42.6 38.1 29.9 43.4 50.9 43.0 86.4 0.0 47.0
LnGrp LOS E F D D D C D D D F A D
Approach Vol, veh/h 1502 900 816 468
Approach Delay, s/veh 91.7 38.3 46.2 73.3
Approach LOS F D D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 28.6 37.0 26.0 22.8 42.8 28.4
Change Period (Y+Rc), s 5.3 * 5.3 4.6 4.6 5.3 4.6
Max Green Setting (Gmax), s 12.4 * 32 21.4 20.4 24.7 34.4
Max Q Clear Time (g_c+I1), s 10.3 33.7 22.2 18.2 22.4 20.9
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.3 0.3

Intersection Summary
HCM 6th Ctrl Delay 66.2
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 68 529 648 413 463 369 727 357 107 766
v/c Ratio 0.48 0.60 0.83 0.79 0.39 0.92 0.56 0.48 0.64 0.94
Control Delay 63.8 43.3 32.3 60.9 31.3 75.7 32.5 10.0 89.0 54.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.8 43.3 32.3 60.9 31.3 75.7 32.5 10.0 89.0 54.5
Queue Length 50th (ft) 52 191 348 160 142 284 231 44 79 158
Queue Length 95th (ft) 98 250 #539 #227 197 #473 313 135 m107 m#389
Internal Link Dist (ft) 4792 416 511 2905
Turn Bay Length (ft) 170 100 140 300 140 170
Base Capacity (vph) 210 878 783 523 1187 399 1306 739 255 832
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.60 0.83 0.79 0.39 0.92 0.56 0.48 0.42 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM 6th Signalized Intersection Summary Background Plus Project PM
4: Main Street & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road
Kimley-Horn

Synchro 11 Report 
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 65 503 616 392 384 56 351 691 339 102 689 39
Future Volume (veh/h) 65 503 616 392 384 56 351 691 339 102 689 39
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 68 529 648 413 404 59 369 727 357 107 725 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 882 732 536 1059 154 392 1362 593 132 784 44
Arrive On Green 0.07 0.25 0.25 0.16 0.34 0.34 0.22 0.38 0.38 0.07 0.23 0.23
Sat Flow, veh/h 1781 3554 1543 3456 3110 451 1781 3554 1546 1781 3411 193
Grp Volume(v), veh/h 68 529 648 413 230 233 369 727 357 107 377 389
Grp Sat Flow(s),veh/h/ln 1781 1777 1543 1728 1777 1784 1781 1777 1546 1781 1777 1827
Q Serve(g_s), s 4.4 15.8 18.6 13.8 11.7 11.9 24.5 19.0 14.0 7.1 24.9 25.0
Cycle Q Clear(g_c), s 4.4 15.8 18.6 13.8 11.7 11.9 24.5 19.0 14.0 7.1 24.9 25.0
Prop In Lane 1.00 1.00 1.00 0.25 1.00 1.00 1.00 0.11
Lane Grp Cap(c), veh/h 120 882 732 536 605 607 392 1362 593 132 408 420
V/C Ratio(X) 0.57 0.60 0.89 0.77 0.38 0.38 0.94 0.53 0.60 0.81 0.92 0.93
Avail Cap(c_a), veh/h 212 882 732 536 605 607 392 1362 593 257 421 432
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.3 39.8 28.8 48.6 30.0 30.0 46.0 28.7 11.7 54.7 45.2 45.2
Incr Delay (d2), s/veh 1.6 3.0 14.8 6.1 1.8 1.8 30.6 1.5 4.5 4.5 25.2 24.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 7.3 8.0 6.4 5.4 5.5 14.2 8.5 5.5 3.4 13.9 14.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 55.8 42.8 43.6 54.7 31.8 31.9 76.6 30.2 16.2 59.2 70.4 70.1
LnGrp LOS E D D D C C E C B E E E
Approach Vol, veh/h 1245 876 1453 873
Approach Delay, s/veh 43.9 42.6 38.5 68.9
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.8 34.0 31.0 32.2 11.8 45.1 12.6 50.6
Change Period (Y+Rc), s * 4.2 * 4.2 4.6 4.6 3.7 * 4.2 3.7 4.6
Max Green Setting (Gmax), s * 16 * 30 26.4 28.4 14.3 * 34 17.3 34.4
Max Q Clear Time (g_c+I1), s 15.8 20.6 26.5 27.0 6.4 13.9 9.1 21.0
Green Ext Time (p_c), s 0.0 3.0 0.0 0.5 0.0 1.9 0.0 3.0

Intersection Summary
HCM 6th Ctrl Delay 46.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
User approved changes to right turn type.
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Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 2 14 6 3 22 19 317 18 27 316 94
Future Vol, veh/h 44 2 14 6 3 22 19 317 18 27 316 94
Conflicting Peds, #/hr 5 0 1 1 0 5 4 0 9 9 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 70 - - - 115 - 50 115 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 49 2 16 7 3 24 21 352 20 30 351 104

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 838 838 356 876 922 366 459 0 0 381 0 0
          Stage 1 415 415 - 403 403 - - - - - - -
          Stage 2 423 423 - 473 519 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 286 302 688 269 270 679 1102 - - 1177 - -
          Stage 1 615 592 - 624 600 - - - - - - -
          Stage 2 609 588 - 572 533 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 261 285 685 250 255 670 1098 - - 1167 - -
Mov Cap-2 Maneuver 261 285 - 250 255 - - - - - - -
          Stage 1 601 574 - 607 583 - - - - - - -
          Stage 2 570 572 - 542 517 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 19.3 13.6 0.4 0.5
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1098 - - 262 685 452 1167 - -
HCM Lane V/C Ratio 0.019 - - 0.195 0.023 0.076 0.026 - -
HCM Control Delay (s) 8.3 - - 22 10.4 13.6 8.2 - -
HCM Lane LOS A - - C B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.7 0.1 0.2 0.1 - -
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Intersection
Int Delay, s/veh 4.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 65 2 36 13 0 34 85 260 27 50 201 79
Future Vol, veh/h 65 2 36 13 0 34 85 260 27 50 201 79
Conflicting Peds, #/hr 0 0 16 16 0 0 4 0 5 5 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - 50 100 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 72 2 40 14 0 38 94 289 30 56 223 88

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 850 851 243 898 909 294 315 0 0 324 0 0
          Stage 1 339 339 - 482 482 - - - - - - -
          Stage 2 511 512 - 416 427 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 280 297 796 260 275 745 1245 - - 1236 - -
          Stage 1 676 640 - 565 553 - - - - - - -
          Stage 2 545 536 - 614 585 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 241 260 781 218 240 741 1240 - - 1230 - -
Mov Cap-2 Maneuver 241 260 - 218 240 - - - - - - -
          Stage 1 623 608 - 520 508 - - - - - - -
          Stage 2 478 493 - 546 556 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 20.4 14.2 1.9 1.2
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1240 - - 241 706 445 1230 - -
HCM Lane V/C Ratio 0.076 - - 0.3 0.06 0.117 0.045 - -
HCM Control Delay (s) 8.1 - - 26.2 10.4 14.2 8.1 - -
HCM Lane LOS A - - D B B A - -
HCM 95th %tile Q(veh) 0.2 - - 1.2 0.2 0.4 0.1 - -
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Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 187 367 137 278 330
v/c Ratio 0.51 0.20 0.36 0.18 0.67
Control Delay 25.4 7.7 24.0 0.3 23.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 25.4 7.7 24.0 0.3 23.4
Queue Length 50th (ft) 52 29 38 0 77
Queue Length 95th (ft) 120 57 95 0 180
Internal Link Dist (ft) 268 2338 238
Turn Bay Length (ft) 130 120
Base Capacity (vph) 669 3236 880 1551 671
Starvation Cap Reductn 0 0 0 0 6
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.28 0.11 0.16 0.18 0.50

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 176 345 129 261 182 128
Future Volume (veh/h) 176 345 129 261 182 128
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 187 367 137 0 194 136
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 249 1795 432 242 169
Arrive On Green 0.14 0.51 0.23 0.00 0.24 0.24
Sat Flow, veh/h 1781 3647 1870 1585 994 697
Grp Volume(v), veh/h 187 367 137 0 331 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1870 1585 1695 0
Q Serve(g_s), s 4.4 2.5 2.6 0.0 7.9 0.0
Cycle Q Clear(g_c), s 4.4 2.5 2.6 0.0 7.9 0.0
Prop In Lane 1.00 1.00 0.59 0.41
Lane Grp Cap(c), veh/h 249 1795 432 412 0
V/C Ratio(X) 0.75 0.20 0.32 0.80 0.00
Avail Cap(c_a), veh/h 823 2052 1080 783 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 17.9 5.9 13.8 0.0 15.4 0.0
Incr Delay (d2), s/veh 4.5 0.1 0.4 0.0 3.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.9 0.6 1.0 0.0 3.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.4 6.0 14.2 0.0 19.1 0.0
LnGrp LOS C A B B A
Approach Vol, veh/h 554 137 A 331
Approach Delay, s/veh 11.5 14.2 19.1
Approach LOS B B B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 27.7 15.6 11.9 15.8
Change Period (Y+Rc), s 5.8 5.1 5.8 5.8
Max Green Setting (Gmax), s 25.0 20.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 4.5 9.9 6.4 4.6
Green Ext Time (p_c), s 2.3 0.8 0.4 0.6

Intersection Summary
HCM 6th Ctrl Delay 14.3
HCM 6th LOS B

Notes
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Intersection Delay, s/veh44.5
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 243 283 123 52 132 61 67 257 46 65 259 142
Future Vol, veh/h 243 283 123 52 132 61 67 257 46 65 259 142
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 251 292 127 54 136 63 69 265 47 67 267 146
Number of Lanes 1 1 0 0 1 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 1 2
HCM Control Delay 56.8 30.5 42.9 36
HCM LOS F D E E

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1 SBLn1 SBLn2
Vol Left, % 21% 0% 100% 0% 21% 20% 0%
Vol Thru, % 79% 0% 0% 70% 54% 80% 0%
Vol Right, % 0% 100% 0% 30% 25% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 324 46 243 406 245 324 142
LT Vol 67 0 243 0 52 65 0
Through Vol 257 0 0 283 132 259 0
RT Vol 0 46 0 123 61 0 142
Lane Flow Rate 334 47 251 419 253 334 146
Geometry Grp 7 7 7 7 6 7 7
Degree of Util (X) 0.851 0.11 0.651 1.002 0.672 0.84 0.336
Departure Headway (Hd) 9.366 8.524 9.36 8.62 9.718 9.241 8.403
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 391 423 388 423 374 394 430
Service Time 7.066 6.224 7.06 6.32 7.718 6.941 6.103
HCM Lane V/C Ratio 0.854 0.111 0.647 0.991 0.676 0.848 0.34
HCM Control Delay 47.2 12.3 27.9 74.1 30.5 45.1 15.3
HCM Lane LOS E B D F D E C
HCM 95th-tile Q 8.1 0.4 4.4 12.6 4.7 7.8 1.5
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Intersection
Int Delay, s/veh 16.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 364 228 0 201 0 0 0 0 407 0 260
Future Vol, veh/h 0 364 228 0 201 0 0 0 0 407 0 260
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - Free - - None - - None - - Yield
Storage Length - - - - - - - - - 230 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 99 99 99 99 99 99 99 99 99 99 99 99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 368 230 0 203 0 0 0 0 411 0 263

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - - - 0 571 - 203
          Stage 1 - - - - - - 203 - -
          Stage 2 - - - - - - 368 - -
Critical Hdwy - - - - - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - - 5.42 - -
Follow-up Hdwy - - - - - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - 0 0 - 0 482 0 838
          Stage 1 0 - 0 0 - 0 831 0 -
          Stage 2 0 - 0 0 - 0 700 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - - 482 0 838
Mov Cap-2 Maneuver - - - - - - 482 0 -
          Stage 1 - - - - - - 831 0 -
          Stage 2 - - - - - - 700 0 -

Approach EB WB SB
HCM Control Delay, s 0 0 30.2
HCM LOS D

Minor Lane/Major Mvmt EBT WBT SBLn1 SBLn2
Capacity (veh/h) - - 482 838
HCM Lane V/C Ratio - - 0.853 0.313
HCM Control Delay (s) - - 42.3 11.2
HCM Lane LOS - - E B
HCM 95th %tile Q(veh) - - 8.8 1.3
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Intersection
Int Delay, s/veh 5.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 161 623 0 0 355 497 78 4 408 0 0 0
Future Vol, veh/h 161 623 0 0 355 497 78 4 408 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - Free - - Free - - None
Storage Length 170 - - - - 0 550 - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 168 649 0 0 370 518 81 4 425 0 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 370 0 - - - 0 1355 1355 -
          Stage 1 - - - - - - 985 985 -
          Stage 2 - - - - - - 370 370 -
Critical Hdwy 4.12 - - - - - 6.42 6.52 -
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - - - - 3.518 4.018 -
Pot Cap-1 Maneuver 1189 - 0 0 - 0 165 149 0
          Stage 1 - - 0 0 - 0 362 326 0
          Stage 2 - - 0 0 - 0 699 620 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 1189 - - - - - 142 0 -
Mov Cap-2 Maneuver - - - - - - 142 0 -
          Stage 1 - - - - - - 311 0 -
          Stage 2 - - - - - - 699 0 -

Approach EB WB NB
HCM Control Delay, s 1.8 0 62.8
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBT
Capacity (veh/h) 142 - 1189 - -
HCM Lane V/C Ratio 0.602 - 0.141 - -
HCM Control Delay (s) 62.8 0 8.5 - -
HCM Lane LOS F A A - -
HCM 95th %tile Q(veh) 3.1 - 0.5 - -



HCM 6th TWSC Background Plus Project PM
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Intersection
Int Delay, s/veh 0.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 59 0 6 44 0 6
Future Vol, veh/h 59 0 6 44 0 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 64 0 7 48 0 7

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 64 0 126 64
          Stage 1 - - - - 64 -
          Stage 2 - - - - 62 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1538 - 869 1000
          Stage 1 - - - - 959 -
          Stage 2 - - - - 961 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1538 - 865 1000
Mov Cap-2 Maneuver - - - - 865 -
          Stage 1 - - - - 959 -
          Stage 2 - - - - 956 -

Approach EB WB NB
HCM Control Delay, s 0 0.9 8.6
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1000 - - 1538 -
HCM Lane V/C Ratio 0.007 - - 0.004 -
HCM Control Delay (s) 8.6 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 65 0 4 50 0 11
Future Vol, veh/h 65 0 4 50 0 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 71 0 4 54 0 12

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 71 0 133 71
          Stage 1 - - - - 71 -
          Stage 2 - - - - 62 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1529 - 861 991
          Stage 1 - - - - 952 -
          Stage 2 - - - - 961 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1529 - 858 991
Mov Cap-2 Maneuver - - - - 858 -
          Stage 1 - - - - 952 -
          Stage 2 - - - - 958 -

Approach EB WB NB
HCM Control Delay, s 0 0.5 8.7
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 991 - - 1529 -
HCM Lane V/C Ratio 0.012 - - 0.003 -
HCM Control Delay (s) 8.7 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 76 0 7 54 0 11
Future Vol, veh/h 76 0 7 54 0 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 83 0 8 59 0 12

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 83 0 158 83
          Stage 1 - - - - 83 -
          Stage 2 - - - - 75 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1514 - 833 976
          Stage 1 - - - - 940 -
          Stage 2 - - - - 948 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1514 - 829 976
Mov Cap-2 Maneuver - - - - 829 -
          Stage 1 - - - - 940 -
          Stage 2 - - - - 943 -

Approach EB WB NB
HCM Control Delay, s 0 0.8 8.7
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 976 - - 1514 -
HCM Lane V/C Ratio 0.012 - - 0.005 -
HCM Control Delay (s) 8.7 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 15 0 413 273 0
Future Vol, veh/h 0 15 0 413 273 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 16 0 449 297 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 746 297 297 0 - 0
          Stage 1 297 - - - - -
          Stage 2 449 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 381 742 1264 - - -
          Stage 1 754 - - - - -
          Stage 2 643 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 381 742 1264 - - -
Mov Cap-2 Maneuver 381 - - - - -
          Stage 1 754 - - - - -
          Stage 2 643 - - - - -

Approach EB NB SB
HCM Control Delay, s 10 0 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1264 - 742 - -
HCM Lane V/C Ratio - - 0.022 - -
HCM Control Delay (s) 0 - 10 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th TWSC Cumulative AM
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Intersection
Int Delay, s/veh 18.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 421 0 0 696 66 478
Future Vol, veh/h 421 0 0 696 66 478
Conflicting Peds, #/hr 0 1 1 0 0 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - - 160 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 495 0 0 819 78 562

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - 1314 496
          Stage 1 - - - - 495 -
          Stage 2 - - - - 819 -
Critical Hdwy - - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - - - 3.518 3.318
Pot Cap-1 Maneuver - 0 0 - 174 574
          Stage 1 - 0 0 - 613 -
          Stage 2 - 0 0 - 433 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - 174 573
Mov Cap-2 Maneuver - - - - 174 -
          Stage 1 - - - - 613 -
          Stage 2 - - - - 433 -

Approach EB WB NB
HCM Control Delay, s 0 0 57.7
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT WBT
Capacity (veh/h) 174 573 - -
HCM Lane V/C Ratio 0.446 0.981 - -
HCM Control Delay (s) 41.4 59.9 - -
HCM Lane LOS E F - -
HCM 95th %tile Q(veh) 2.1 13.9 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 234 739 305 168 653 285 231 560 175 756 174
v/c Ratio 0.71 0.84 0.54 0.27 0.56 0.41 0.85 0.97 0.43 0.93 0.39
Control Delay 64.5 53.1 12.6 44.0 36.1 5.7 75.3 81.4 9.8 63.3 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.5 53.1 12.6 44.0 36.1 5.7 75.3 81.4 9.8 63.3 9.7
Queue Length 50th (ft) 92 291 34 58 219 0 192 239 0 298 8
Queue Length 95th (ft) 131 #410 123 92 299 65 #343 #361 62 #380 66
Internal Link Dist (ft) 510 875 2117 223
Turn Bay Length (ft) 225 180 250 260 260 105
Base Capacity (vph) 497 882 567 612 1171 687 273 575 407 889 469
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.84 0.54 0.27 0.56 0.41 0.85 0.97 0.43 0.85 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 222 702 290 160 620 271 244 507 166 259 459 165
Future Volume (veh/h) 222 702 290 160 620 271 244 507 166 259 459 165
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.97 1.00 0.83 1.00 0.86
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 234 739 305 168 653 285 257 534 175 273 483 174
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 288 808 346 662 1225 531 299 628 221 292 554 323
Arrive On Green 0.08 0.23 0.23 0.19 0.34 0.34 0.17 0.17 0.17 0.24 0.24 0.24
Sat Flow, veh/h 3456 3554 1519 3456 3554 1539 1781 3741 1319 1237 2348 1371
Grp Volume(v), veh/h 234 739 305 168 653 285 257 534 175 399 357 174
Grp Sat Flow(s),veh/h/ln 1728 1777 1519 1728 1777 1539 1781 1870 1319 1809 1777 1371
Q Serve(g_s), s 8.0 24.3 23.3 5.0 17.7 17.9 16.8 16.6 15.3 26.0 23.0 13.3
Cycle Q Clear(g_c), s 8.0 24.3 23.3 5.0 17.7 17.9 16.8 16.6 15.3 26.0 23.0 13.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.68 1.00
Lane Grp Cap(c), veh/h 288 808 346 662 1225 531 299 628 221 426 419 323
V/C Ratio(X) 0.81 0.91 0.88 0.25 0.53 0.54 0.86 0.85 0.79 0.94 0.85 0.54
Avail Cap(c_a), veh/h 501 808 346 662 1225 531 303 636 224 463 455 351
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.1 45.2 44.8 41.2 31.6 31.6 48.6 48.5 47.9 45.0 43.9 40.1
Incr Delay (d2), s/veh 2.1 16.6 26.2 0.1 1.7 3.9 20.2 10.0 15.7 24.9 12.6 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.5 12.3 11.1 2.1 7.7 7.0 9.1 8.6 5.8 14.2 11.3 4.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.2 61.8 71.0 41.3 33.2 35.5 68.8 58.5 63.7 69.8 56.4 40.7
LnGrp LOS E E E D C D E E E E E D
Approach Vol, veh/h 1278 1106 966 930
Approach Delay, s/veh 63.0 35.0 62.2 59.2
Approach LOS E D E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.6 47.1 24.7 28.7 33.0 33.6
Change Period (Y+Rc), s 4.6 5.7 4.6 5.7 * 5.7 5.3
Max Green Setting (Gmax), s 17.4 31.3 20.4 20.4 * 27 30.7
Max Q Clear Time (g_c+I1), s 10.0 19.9 18.8 7.0 26.3 28.0
Green Ext Time (p_c), s 0.0 0.7 0.2 0.0 0.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 54.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



Queues Cumulative AM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 145 738 349 155 656 66 418 302 191 400 223
v/c Ratio 0.64 0.59 0.50 0.79 0.55 0.12 0.61 0.81 0.42 1.22 0.55
Control Delay 63.4 36.1 13.3 79.7 36.3 2.2 46.8 62.3 7.7 165.3 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.4 36.1 13.3 79.7 36.3 2.2 46.8 62.3 7.7 165.3 20.7
Queue Length 50th (ft) 108 244 56 117 213 0 156 229 0 ~380 47
Queue Length 95th (ft) #180 351 164 #216 310 12 188 301 56 #577 129
Internal Link Dist (ft) 527 1831 888 321
Turn Bay Length (ft) 480 140 260 200 150 200 160
Base Capacity (vph) 227 1248 700 205 1184 563 984 534 576 328 404
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.59 0.50 0.76 0.55 0.12 0.42 0.57 0.33 1.22 0.55

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 135 686 325 144 610 61 389 281 178 81 291 207
Future Volume (veh/h) 135 686 325 144 610 61 389 281 178 81 291 207
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.96 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 145 738 349 155 656 66 418 302 191 87 313 223
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 383 1303 561 181 880 375 671 363 300 72 258 271
Arrive On Green 0.21 0.37 0.37 0.10 0.25 0.25 0.19 0.19 0.19 0.18 0.18 0.18
Sat Flow, veh/h 1781 3554 1531 1781 3554 1515 3456 1870 1546 402 1448 1522
Grp Volume(v), veh/h 145 738 349 155 656 66 418 302 191 400 0 223
Grp Sat Flow(s),veh/h/ln 1781 1777 1531 1781 1777 1515 1728 1870 1546 1850 0 1522
Q Serve(g_s), s 8.3 19.9 22.5 10.3 20.4 4.1 13.3 18.6 13.6 21.4 0.0 16.9
Cycle Q Clear(g_c), s 8.3 19.9 22.5 10.3 20.4 4.1 13.3 18.6 13.6 21.4 0.0 16.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.22 1.00
Lane Grp Cap(c), veh/h 383 1303 561 181 880 375 671 363 300 330 0 271
V/C Ratio(X) 0.38 0.57 0.62 0.86 0.75 0.18 0.62 0.83 0.64 1.21 0.00 0.82
Avail Cap(c_a), veh/h 383 1303 561 184 880 375 991 536 443 330 0 271
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 40.3 30.4 31.2 53.0 41.7 35.5 44.3 46.5 44.4 49.3 0.0 47.5
Incr Delay (d2), s/veh 0.2 1.8 5.1 28.9 5.7 1.0 0.4 4.5 0.8 120.3 0.0 16.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.6 8.6 8.8 6.0 9.4 1.6 5.7 9.0 5.2 20.9 0.0 7.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.5 32.2 36.3 81.9 47.4 36.5 44.7 51.0 45.3 169.6 0.0 64.4
LnGrp LOS D C D F D D D D D F A E
Approach Vol, veh/h 1232 877 911 623
Approach Delay, s/veh 34.3 52.7 46.9 131.9
Approach LOS C D D F

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 16.8 49.3 26.0 31.1 35.0 27.9
Change Period (Y+Rc), s 4.6 5.3 4.6 5.3 * 5.3 4.6
Max Green Setting (Gmax), s 12.4 32.7 21.4 14.4 * 30 34.4
Max Q Clear Time (g_c+I1), s 12.3 24.5 23.4 10.3 22.4 20.6
Green Ext Time (p_c), s 0.0 0.7 0.0 0.0 0.6 0.3

Intersection Summary
HCM 6th Ctrl Delay 58.6
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 84 392 393 289 621 441 871 347 119 591
v/c Ratio 0.55 0.43 0.46 0.68 0.56 0.94 0.65 0.47 0.70 0.83
Control Delay 63.8 37.2 13.6 56.9 34.4 71.4 32.6 10.5 71.1 53.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.8 37.2 13.6 56.9 34.4 71.4 32.6 10.5 71.1 53.5
Queue Length 50th (ft) 61 127 119 107 195 320 276 50 87 216
Queue Length 95th (ft) 111 175 214 154 267 #579 358 134 147 267
Internal Link Dist (ft) 4792 416 511 2905
Turn Bay Length (ft) 170 100 140 300 140 170
Base Capacity (vph) 189 917 860 426 1105 470 1340 737 204 863
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.43 0.46 0.68 0.56 0.94 0.65 0.47 0.58 0.68

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 372 373 275 467 123 419 827 330 113 474 87
Future Volume (veh/h) 80 372 373 275 467 123 419 827 330 113 474 87
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 84 392 393 289 492 129 441 871 347 119 499 92
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 130 921 755 576 991 258 393 1235 538 145 597 109
Arrive On Green 0.07 0.26 0.26 0.17 0.36 0.36 0.22 0.35 0.35 0.08 0.20 0.20
Sat Flow, veh/h 1781 3554 1563 3456 2775 723 1781 3554 1549 1781 2980 546
Grp Volume(v), veh/h 84 392 393 289 314 307 441 871 347 119 296 295
Grp Sat Flow(s),veh/h/ln 1781 1777 1563 1728 1777 1721 1781 1777 1549 1781 1777 1749
Q Serve(g_s), s 5.3 10.6 0.0 8.7 15.9 16.1 25.4 24.4 13.6 7.6 18.4 18.6
Cycle Q Clear(g_c), s 5.3 10.6 0.0 8.7 15.9 16.1 25.4 24.4 13.6 7.6 18.4 18.6
Prop In Lane 1.00 1.00 1.00 0.42 1.00 1.00 1.00 0.31
Lane Grp Cap(c), veh/h 130 921 755 576 635 615 393 1235 538 145 356 351
V/C Ratio(X) 0.65 0.43 0.52 0.50 0.49 0.50 1.12 0.71 0.64 0.82 0.83 0.84
Avail Cap(c_a), veh/h 191 921 755 576 635 615 393 1235 538 206 439 432
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.9 35.5 20.7 43.6 28.9 28.9 44.8 32.4 12.4 52.0 44.1 44.2
Incr Delay (d2), s/veh 2.0 1.4 2.6 0.3 2.7 2.9 82.4 1.6 2.1 11.1 9.0 9.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 4.8 7.8 3.8 7.3 7.2 20.2 10.8 5.0 3.8 9.0 9.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.9 36.9 23.2 43.8 31.6 31.8 127.2 34.0 14.5 63.1 53.2 54.1
LnGrp LOS D D C D C C F C B E D D
Approach Vol, veh/h 869 910 1659 710
Approach Delay, s/veh 32.4 35.6 54.7 55.2
Approach LOS C D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 23.4 34.0 30.0 27.6 12.1 45.3 13.1 44.6
Change Period (Y+Rc), s * 4.2 * 4.2 4.6 4.6 3.7 * 4.2 3.7 4.6
Max Green Setting (Gmax), s * 12 * 30 25.4 28.4 12.3 * 32 13.3 34.4
Max Q Clear Time (g_c+I1), s 10.7 12.6 27.4 20.6 7.3 18.1 9.6 26.4
Green Ext Time (p_c), s 0.0 2.5 0.0 1.3 0.0 2.4 0.0 2.8

Intersection Summary
HCM 6th Ctrl Delay 45.9
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
User approved changes to right turn type.



HCM 6th TWSC Cumulative AM
5: Ohlone Pkwy & Loma Vista Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 8

Intersection
Int Delay, s/veh 11.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 116 15 34 25 0 40 34 338 20 29 336 75
Future Vol, veh/h 116 15 34 25 0 40 34 338 20 29 336 75
Conflicting Peds, #/hr 15 0 1 1 0 15 10 0 15 15 0 10
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 70 - - - 115 - 50 115 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 136 18 40 29 0 47 40 398 24 34 395 88

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1002 990 406 1030 1054 428 493 0 0 437 0 0
          Stage 1 473 473 - 493 493 - - - - - - -
          Stage 2 529 517 - 537 561 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 221 246 645 212 226 627 1071 - - 1123 - -
          Stage 1 572 558 - 558 547 - - - - - - -
          Stage 2 533 534 - 528 510 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 189 224 638 174 206 609 1061 - - 1107 - -
Mov Cap-2 Maneuver 189 224 - 174 206 - - - - - - -
          Stage 1 545 535 - 530 519 - - - - - - -
          Stage 2 467 507 - 463 489 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 60.1 20.4 0.7 0.6
HCM LOS F C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1061 - - 192 638 310 1107 - -
HCM Lane V/C Ratio 0.038 - - 0.803 0.063 0.247 0.031 - -
HCM Control Delay (s) 8.5 - - 72.9 11 20.4 8.4 - -
HCM Lane LOS A - - F B C A - -
HCM 95th %tile Q(veh) 0.1 - - 5.6 0.2 1 0.1 - -



HCM 6th TWSC Cumulative AM
6: Ohlone Pkwy & Lighthouse Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 9

Intersection
Int Delay, s/veh 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 113 11 84 38 15 64 48 221 30 43 275 52
Future Vol, veh/h 113 11 84 38 15 64 48 221 30 43 275 52
Conflicting Peds, #/hr 0 0 4 4 0 0 8 0 11 11 0 8
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - 50 100 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 135 13 100 45 18 76 57 263 36 51 327 62

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 879 861 339 909 887 274 397 0 0 310 0 0
          Stage 1 437 437 - 388 388 - - - - - - -
          Stage 2 442 424 - 521 499 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 268 293 703 256 283 765 1162 - - 1250 - -
          Stage 1 598 579 - 636 609 - - - - - - -
          Stage 2 594 587 - 539 544 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 211 263 695 194 254 757 1153 - - 1237 - -
Mov Cap-2 Maneuver 211 263 - 194 254 - - - - - - -
          Stage 1 564 551 - 598 573 - - - - - - -
          Stage 2 492 552 - 430 517 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 31.8 22.3 1.3 0.9
HCM LOS D C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1153 - - 211 584 345 1237 - -
HCM Lane V/C Ratio 0.05 - - 0.638 0.194 0.404 0.041 - -
HCM Control Delay (s) 8.3 - - 48 12.6 22.3 8 - -
HCM Lane LOS A - - E B C A - -
HCM 95th %tile Q(veh) 0.2 - - 3.8 0.7 1.9 0.1 - -



Queues Cumulative AM
7: W Beach Street & Ohlone Pkwy Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 10

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 122 186 244 271 428
v/c Ratio 0.43 0.11 0.58 0.17 0.73
Control Delay 28.5 8.2 27.0 0.2 27.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 28.5 8.2 27.0 0.2 27.1
Queue Length 50th (ft) 40 17 78 0 117
Queue Length 95th (ft) 90 31 150 0 #304
Internal Link Dist (ft) 427 2338 650
Turn Bay Length (ft) 130 120
Base Capacity (vph) 606 3053 798 1551 612
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.20 0.06 0.31 0.17 0.70

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th Signalized Intersection Summary Cumulative AM
7: W Beach Street & Ohlone Pkwy Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 11

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 115 175 229 255 243 159
Future Volume (veh/h) 115 175 229 255 243 159
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 122 186 244 0 259 169
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 204 1638 409 307 200
Arrive On Green 0.11 0.46 0.22 0.00 0.30 0.30
Sat Flow, veh/h 1781 3647 1870 1585 1026 669
Grp Volume(v), veh/h 122 186 244 0 429 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1870 1585 1699 0
Q Serve(g_s), s 3.0 1.4 5.3 0.0 10.8 0.0
Cycle Q Clear(g_c), s 3.0 1.4 5.3 0.0 10.8 0.0
Prop In Lane 1.00 1.00 0.60 0.39
Lane Grp Cap(c), veh/h 204 1638 409 508 0
V/C Ratio(X) 0.60 0.11 0.60 0.84 0.00
Avail Cap(c_a), veh/h 783 1954 1028 747 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 19.1 7.0 16.0 0.0 14.9 0.0
Incr Delay (d2), s/veh 2.8 0.0 1.4 0.0 5.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.4 2.1 0.0 4.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.9 7.0 17.3 0.0 20.8 0.0
LnGrp LOS C A B C A
Approach Vol, veh/h 308 244 A 429
Approach Delay, s/veh 12.9 17.3 20.8
Approach LOS B B C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 26.8 18.7 11.0 15.8
Change Period (Y+Rc), s 5.8 5.1 5.8 5.8
Max Green Setting (Gmax), s 25.0 20.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 3.4 12.8 5.0 7.3
Green Ext Time (p_c), s 1.1 0.9 0.2 1.2

Intersection Summary
HCM 6th Ctrl Delay 17.5
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th AWSC Cumulative AM
8: Walker Street & W Beach Street Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 12

Intersection
Intersection Delay, s/veh49.1
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 146 254 75 52 199 50 86 219 60 83 229 254
Future Vol, veh/h 146 254 75 52 199 50 86 219 60 83 229 254
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 159 276 82 57 216 54 93 238 65 90 249 276
Number of Lanes 1 1 0 0 1 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 1 2
HCM Control Delay 48.2 58 50.7 44.2
HCM LOS E F F E

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1 SBLn1 SBLn2
Vol Left, % 28% 0% 100% 0% 17% 27% 0%
Vol Thru, % 72% 0% 0% 77% 66% 73% 0%
Vol Right, % 0% 100% 0% 23% 17% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 305 60 146 329 301 312 254
LT Vol 86 0 146 0 52 83 0
Through Vol 219 0 0 254 199 229 0
RT Vol 0 60 0 75 50 0 254
Lane Flow Rate 332 65 159 358 327 339 276
Geometry Grp 7 7 7 7 6 7 7
Degree of Util (X) 0.904 0.162 0.442 0.927 0.9 0.906 0.67
Departure Headway (Hd) 9.815 8.93 10.017 9.327 9.908 9.614 8.738
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 368 400 359 386 366 376 411
Service Time 7.597 6.712 7.802 7.111 7.998 7.406 6.53
HCM Lane V/C Ratio 0.902 0.163 0.443 0.927 0.893 0.902 0.672
HCM Control Delay 58 13.4 20.6 60.5 58 57.6 27.7
HCM Lane LOS F B C F F F D
HCM 95th-tile Q 9.1 0.6 2.2 9.9 9 9.3 4.7



HCM 6th TWSC Cumulative AM
9: Riverside Dr & SB Hwy 1 Off-Ramp Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 13

Intersection
Int Delay, s/veh 33.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 193 201 0 319 0 0 0 0 496 0 263
Future Vol, veh/h 0 193 201 0 319 0 0 0 0 496 0 263
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - Free - - None - - None - - Yield
Storage Length - - - - - - - - - 230 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 203 212 0 336 0 0 0 0 522 0 277

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - - - 0 539 - 336
          Stage 1 - - - - - - 336 - -
          Stage 2 - - - - - - 203 - -
Critical Hdwy - - - - - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - - 5.42 - -
Follow-up Hdwy - - - - - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - 0 0 - 0 ~ 503 0 706
          Stage 1 0 - 0 0 - 0 724 0 -
          Stage 2 0 - 0 0 - 0 831 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - - ~ 503 0 706
Mov Cap-2 Maneuver - - - - - - ~ 503 0 -
          Stage 1 - - - - - - 724 0 -
          Stage 2 - - - - - - 831 0 -

Approach EB WB SB
HCM Control Delay, s 0 0 56.4
HCM LOS F

Minor Lane/Major Mvmt EBT WBT SBLn1 SBLn2
Capacity (veh/h) - - 503 706
HCM Lane V/C Ratio - - 1.038 0.392
HCM Control Delay (s) - - 79.2 13.4
HCM Lane LOS - - F B
HCM 95th %tile Q(veh) - - 15.2 1.9

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



HCM 6th TWSC Cumulative AM
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 14

Intersection
Int Delay, s/veh 72.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 137 551 0 0 419 670 240 13 448 0 0 0
Future Vol, veh/h 137 551 0 0 419 670 240 13 448 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - Free - - Free - - None
Storage Length 170 - - - - 0 550 - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 143 574 0 0 436 698 250 14 467 0 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 436 0 - - - 0 1296 1296 -
          Stage 1 - - - - - - 860 860 -
          Stage 2 - - - - - - 436 436 -
Critical Hdwy 4.12 - - - - - 6.42 6.52 -
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - - - - 3.518 4.018 -
Pot Cap-1 Maneuver 1124 - 0 0 - 0 ~ 179 162 0
          Stage 1 - - 0 0 - 0 414 373 0
          Stage 2 - - 0 0 - 0 652 580 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 1124 - - - - - ~ 156 0 -
Mov Cap-2 Maneuver - - - - - - ~ 156 0 -
          Stage 1 - - - - - - 361 0 -
          Stage 2 - - - - - - 652 0 -

Approach EB WB NB
HCM Control Delay, s 1.7 0 $ 387.2
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBT
Capacity (veh/h) 156 - 1124 - -
HCM Lane V/C Ratio 1.689 - 0.127 - -
HCM Control Delay (s) $ 387.2 0 8.7 - -
HCM Lane LOS F A A - -
HCM 95th %tile Q(veh) 18.7 - 0.4 - -

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



HCM 6th TWSC Cumulative PM
1: NB Hwy 1 Off-Ramp & Harkins Slough Rd/S Green Valley Rd Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 1

Intersection
Int Delay, s/veh 8.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 82 0 0 533 24 571
Future Vol, veh/h 82 0 0 533 24 571
Conflicting Peds, #/hr 0 4 4 0 0 6
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - - 160 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 93 0 0 606 27 649

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - 699 99
          Stage 1 - - - - 93 -
          Stage 2 - - - - 606 -
Critical Hdwy - - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - - - 3.518 3.318
Pot Cap-1 Maneuver - 0 0 - 406 957
          Stage 1 - 0 0 - 931 -
          Stage 2 - 0 0 - 545 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - 406 952
Mov Cap-2 Maneuver - - - - 406 -
          Stage 1 - - - - 931 -
          Stage 2 - - - - 545 -

Approach EB WB NB
HCM Control Delay, s 0 0 16.4
HCM LOS C

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT WBT
Capacity (veh/h) 406 952 - -
HCM Lane V/C Ratio 0.067 0.682 - -
HCM Control Delay (s) 14.5 16.5 - -
HCM Lane LOS B C - -
HCM 95th %tile Q(veh) 0.2 5.6 - -



Queues Cumulative PM
2: S Green Valley Rd & Main Street Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 386 1086 344 246 957 326 288 605 143 764 168
v/c Ratio 0.70 0.99 0.57 0.73 1.09 0.55 0.99 1.00 0.35 0.93 0.34
Control Delay 54.9 66.5 20.2 65.0 101.4 11.7 99.7 85.1 6.5 63.7 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.9 66.5 20.2 65.0 101.4 11.7 99.7 85.1 6.5 63.7 7.5
Queue Length 50th (ft) 147 ~452 98 97 ~457 31 247 259 0 301 1
Queue Length 95th (ft) 201 #661 211 137 #602 122 #445 #390 40 #396 56
Internal Link Dist (ft) 510 851 2117 223
Turn Bay Length (ft) 225 180 250 260 260 105
Base Capacity (vph) 555 1098 603 583 876 592 291 607 414 889 520
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.99 0.57 0.42 1.09 0.55 0.99 1.00 0.35 0.86 0.32

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



HCM 6th Signalized Intersection Summary Cumulative PM
2: S Green Valley Rd & Main Street Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 367 1032 327 234 909 310 375 473 136 272 454 160
Future Volume (veh/h) 367 1032 327 234 909 310 375 473 136 272 454 160
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 386 1086 344 246 957 326 298 634 143 286 478 168
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 589 1138 502 300 808 353 322 676 281 305 548 364
Arrive On Green 0.17 0.32 0.32 0.09 0.23 0.23 0.18 0.18 0.18 0.24 0.24 0.24
Sat Flow, veh/h 3456 3554 1568 3456 3554 1550 1781 3741 1553 1281 2302 1531
Grp Volume(v), veh/h 386 1086 344 246 957 326 298 634 143 403 361 168
Grp Sat Flow(s),veh/h/ln 1728 1777 1568 1728 1777 1550 1781 1870 1553 1806 1777 1531
Q Serve(g_s), s 12.5 35.9 22.9 8.4 27.3 24.7 19.7 20.1 10.0 26.3 23.3 11.3
Cycle Q Clear(g_c), s 12.5 35.9 22.9 8.4 27.3 24.7 19.7 20.1 10.0 26.3 23.3 11.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.71 1.00
Lane Grp Cap(c), veh/h 589 1138 502 300 808 353 322 676 281 430 423 364
V/C Ratio(X) 0.66 0.95 0.69 0.82 1.18 0.92 0.93 0.94 0.51 0.94 0.85 0.46
Avail Cap(c_a), veh/h 589 1138 502 587 808 353 322 676 281 462 455 392
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.5 39.9 35.5 53.9 46.3 45.3 48.4 48.5 44.3 44.9 43.7 39.1
Incr Delay (d2), s/veh 2.1 17.7 7.4 2.1 95.1 32.1 31.0 20.4 0.6 25.4 12.9 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 17.9 9.5 3.7 22.4 12.4 11.5 11.2 3.8 14.4 11.4 4.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 48.6 57.7 42.9 56.0 141.5 77.4 79.4 68.9 45.0 70.3 56.6 39.5
LnGrp LOS D E D E F E E E D E E D
Approach Vol, veh/h 1816 1529 1075 932
Approach Delay, s/veh 52.9 114.1 68.6 59.4
Approach LOS D F E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 26.2 33.0 27.0 15.0 44.1 33.8
Change Period (Y+Rc), s 5.7 * 5.7 5.3 4.6 5.7 5.3
Max Green Setting (Gmax), s 16.4 * 27 21.7 20.4 26.3 30.7
Max Q Clear Time (g_c+I1), s 14.5 29.3 22.1 10.4 37.9 28.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 74.7
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 276 1062 320 172 857 65 555 327 152 337 180
v/c Ratio 0.88 0.88 0.52 0.87 0.88 0.14 0.77 0.83 0.34 1.03 0.45
Control Delay 76.7 48.4 20.9 90.1 55.3 15.6 51.2 62.6 7.3 107.2 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.7 48.4 20.9 90.1 55.3 15.6 51.2 62.6 7.3 107.2 13.9
Queue Length 50th (ft) 205 400 98 141 368 14 212 247 0 ~280 18
Queue Length 95th (ft) #372 #635 214 #266 #558 m45 246 320 49 #466 84
Internal Link Dist (ft) 551 1831 888 321
Turn Bay Length (ft) 480 140 260 200 150 200 160
Base Capacity (vph) 324 1201 613 197 970 470 984 534 548 326 401
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.88 0.52 0.87 0.88 0.14 0.56 0.61 0.28 1.03 0.45

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 268 1030 310 167 831 63 538 317 147 119 208 175
Future Volume (veh/h) 268 1030 310 167 831 63 538 317 147 119 208 175
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.96 1.00 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 276 1062 320 172 857 65 555 327 152 123 214 180
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 301 939 397 332 1021 436 713 386 314 120 208 271
Arrive On Green 0.17 0.26 0.26 0.19 0.29 0.29 0.21 0.21 0.21 0.18 0.18 0.18
Sat Flow, veh/h 1781 3554 1504 1781 3554 1516 3456 1870 1524 670 1166 1517
Grp Volume(v), veh/h 276 1062 320 172 857 65 555 327 152 337 0 180
Grp Sat Flow(s),veh/h/ln 1781 1777 1504 1781 1777 1516 1728 1870 1524 1837 0 1517
Q Serve(g_s), s 18.3 31.7 23.9 10.4 27.2 3.8 18.2 20.2 10.6 21.4 0.0 13.3
Cycle Q Clear(g_c), s 18.3 31.7 23.9 10.4 27.2 3.8 18.2 20.2 10.6 21.4 0.0 13.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.36 1.00
Lane Grp Cap(c), veh/h 301 939 397 332 1021 436 713 386 314 328 0 271
V/C Ratio(X) 0.92 1.13 0.81 0.52 0.84 0.15 0.78 0.85 0.48 1.03 0.00 0.67
Avail Cap(c_a), veh/h 303 939 397 332 1021 436 991 536 437 328 0 271
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 49.0 44.2 41.3 44.0 40.2 31.8 45.0 45.8 42.0 49.3 0.0 46.0
Incr Delay (d2), s/veh 30.4 72.5 15.9 0.7 8.3 0.7 1.7 6.7 0.4 57.3 0.0 4.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.5 23.0 10.4 4.6 12.7 1.5 7.9 10.0 4.0 15.1 0.0 5.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 79.4 116.7 57.1 44.6 48.4 32.6 46.7 52.5 42.4 106.6 0.0 50.9
LnGrp LOS E F E D D C D D D F A D
Approach Vol, veh/h 1658 1094 1034 517
Approach Delay, s/veh 99.0 46.9 47.9 87.2
Approach LOS F D D F

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 27.7 37.0 26.0 24.9 39.8 29.3
Change Period (Y+Rc), s 5.3 * 5.3 4.6 4.6 5.3 4.6
Max Green Setting (Gmax), s 12.4 * 32 21.4 20.4 24.7 34.4
Max Q Clear Time (g_c+I1), s 12.4 33.7 23.4 20.3 29.2 22.2
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 72.1
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 79 542 721 449 534 458 757 387 118 860
v/c Ratio 0.53 0.62 0.93 0.86 0.45 1.18 0.59 0.52 0.67 1.03
Control Delay 65.8 43.6 44.7 66.5 32.8 145.0 33.6 11.2 89.9 73.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.8 43.6 44.7 66.5 32.8 145.0 33.6 11.2 89.9 73.1
Queue Length 50th (ft) 60 196 428 176 167 ~424 245 54 89 ~278
Queue Length 95th (ft) 109 257 #740 #260 233 #631 332 157 m115 m#436
Internal Link Dist (ft) 4792 416 511 2905
Turn Bay Length (ft) 170 100 140 300 140 170
Base Capacity (vph) 210 878 774 523 1178 389 1290 740 255 832
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.62 0.93 0.86 0.45 1.18 0.59 0.52 0.46 1.03

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 75 515 685 427 442 66 435 719 368 112 766 51
Future Volume (veh/h) 75 515 685 427 442 66 435 719 368 112 766 51
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 79 542 721 449 465 69 458 757 387 118 806 54
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 124 882 732 513 1027 152 392 1363 593 143 798 53
Arrive On Green 0.07 0.25 0.25 0.15 0.33 0.33 0.22 0.38 0.38 0.08 0.24 0.24
Sat Flow, veh/h 1781 3554 1543 3456 3102 458 1781 3554 1546 1781 3371 226
Grp Volume(v), veh/h 79 542 721 449 265 269 458 757 387 118 425 435
Grp Sat Flow(s),veh/h/ln 1781 1777 1543 1728 1777 1783 1781 1777 1546 1781 1777 1820
Q Serve(g_s), s 5.2 16.2 28.2 15.3 14.1 14.2 26.4 20.0 15.8 7.8 28.4 28.4
Cycle Q Clear(g_c), s 5.2 16.2 28.2 15.3 14.1 14.2 26.4 20.0 15.8 7.8 28.4 28.4
Prop In Lane 1.00 1.00 1.00 0.26 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 124 882 732 513 589 590 392 1363 593 143 421 431
V/C Ratio(X) 0.64 0.61 0.99 0.88 0.45 0.46 1.17 0.56 0.65 0.82 1.01 1.01
Avail Cap(c_a), veh/h 212 882 732 513 589 590 392 1363 593 257 421 431
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.3 40.0 31.3 50.0 31.5 31.6 46.8 29.0 12.5 54.3 45.8 45.8
Incr Delay (d2), s/veh 2.0 3.2 29.9 15.1 2.5 2.5 100.1 1.6 5.5 4.4 46.4 46.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 7.5 14.5 7.7 6.5 6.6 22.6 8.9 6.3 3.7 18.0 18.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.4 43.2 61.2 65.1 34.0 34.1 146.9 30.6 18.0 58.7 92.2 91.8
LnGrp LOS E D E E C C F C B E F F
Approach Vol, veh/h 1342 983 1602 978
Approach Delay, s/veh 53.6 48.2 60.8 88.0
Approach LOS D D E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.0 34.0 31.0 33.0 12.1 43.9 13.4 50.6
Change Period (Y+Rc), s * 4.2 * 4.2 4.6 4.6 3.7 * 4.2 3.7 4.6
Max Green Setting (Gmax), s * 16 * 30 26.4 28.4 14.3 * 34 17.3 34.4
Max Q Clear Time (g_c+I1), s 17.3 30.2 28.4 30.4 7.2 16.2 9.8 22.0
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 2.1 0.0 3.0

Intersection Summary
HCM 6th Ctrl Delay 61.7
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
User approved changes to right turn type.
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Intersection
Int Delay, s/veh 6.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 59 12 27 19 13 37 35 487 35 39 407 106
Future Vol, veh/h 59 12 27 19 13 37 35 487 35 39 407 106
Conflicting Peds, #/hr 5 0 1 1 0 5 4 0 9 9 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 70 - - - 115 - 50 115 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 66 13 30 21 14 41 39 541 39 43 452 118

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1213 1209 457 1248 1288 555 574 0 0 589 0 0
          Stage 1 542 542 - 628 628 - - - - - - -
          Stage 2 671 667 - 620 660 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 159 183 604 150 164 531 999 - - 986 - -
          Stage 1 525 520 - 471 476 - - - - - - -
          Stage 2 446 457 - 476 460 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 126 166 601 124 149 524 995 - - 978 - -
Mov Cap-2 Maneuver 126 166 - 124 149 - - - - - - -
          Stage 1 502 495 - 449 453 - - - - - - -
          Stage 2 380 435 - 420 438 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 51.9 29.5 0.6 0.6
HCM LOS F D

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 995 - - 131 601 222 978 - -
HCM Lane V/C Ratio 0.039 - - 0.602 0.05 0.345 0.044 - -
HCM Control Delay (s) 8.8 - - 67.3 11.3 29.5 8.9 - -
HCM Lane LOS A - - F B D A - -
HCM 95th %tile Q(veh) 0.1 - - 3.1 0.2 1.5 0.1 - -
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Intersection
Int Delay, s/veh 8.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 75 12 57 24 0 51 102 305 37 69 375 93
Future Vol, veh/h 75 12 57 24 0 51 102 305 37 69 375 93
Conflicting Peds, #/hr 0 0 16 16 0 0 4 0 5 5 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - 50 100 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 83 13 63 27 0 57 113 339 41 77 417 103

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1189 1186 437 1247 1248 344 524 0 0 385 0 0
          Stage 1 575 575 - 570 570 - - - - - - -
          Stage 2 614 611 - 677 678 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 165 189 620 150 173 699 1043 - - 1173 - -
          Stage 1 503 503 - 506 505 - - - - - - -
          Stage 2 479 484 - 443 452 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 132 156 608 107 143 696 1039 - - 1167 - -
Mov Cap-2 Maneuver 132 156 - 107 143 - - - - - - -
          Stage 1 447 468 - 449 448 - - - - - - -
          Stage 2 392 429 - 355 420 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 44.3 26.2 2 1.1
HCM LOS E D

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1039 - - 132 404 252 1167 - -
HCM Lane V/C Ratio 0.109 - - 0.631 0.19 0.331 0.066 - -
HCM Control Delay (s) 8.9 - - 70.3 16 26.2 8.3 - -
HCM Lane LOS A - - F C D A - -
HCM 95th %tile Q(veh) 0.4 - - 3.3 0.7 1.4 0.2 - -
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Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 219 417 243 306 546
v/c Ratio 0.60 0.23 0.60 0.20 0.95
Control Delay 31.2 8.6 30.1 0.3 51.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.2 8.6 30.1 0.3 51.7
Queue Length 50th (ft) 77 43 85 0 182
Queue Length 95th (ft) 153 63 166 0 #476
Internal Link Dist (ft) 268 2338 650
Turn Bay Length (ft) 130 120
Base Capacity (vph) 557 2828 732 1551 574
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.39 0.15 0.33 0.20 0.95

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 206 392 228 288 254 259
Future Volume (veh/h) 206 392 228 288 254 259
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 219 417 243 0 270 276
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 280 1587 342 293 299
Arrive On Green 0.16 0.45 0.18 0.00 0.35 0.35
Sat Flow, veh/h 1781 3647 1870 1585 828 846
Grp Volume(v), veh/h 219 417 243 0 547 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1870 1585 1677 0
Q Serve(g_s), s 6.5 4.0 6.7 0.0 17.1 0.0
Cycle Q Clear(g_c), s 6.5 4.0 6.7 0.0 17.1 0.0
Prop In Lane 1.00 1.00 0.49 0.50
Lane Grp Cap(c), veh/h 280 1587 342 593 0
V/C Ratio(X) 0.78 0.26 0.71 0.92 0.00
Avail Cap(c_a), veh/h 652 1627 856 614 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 22.1 9.5 20.9 0.0 16.9 0.0
Incr Delay (d2), s/veh 4.7 0.1 2.7 0.0 19.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 1.3 2.9 0.0 8.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.8 9.6 23.7 0.0 36.2 0.0
LnGrp LOS C A C D A
Approach Vol, veh/h 636 243 A 547
Approach Delay, s/veh 15.5 23.7 36.2
Approach LOS B C D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 30.2 24.4 14.4 15.8
Change Period (Y+Rc), s 5.8 5.1 5.8 5.8
Max Green Setting (Gmax), s 25.0 20.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 6.0 19.1 8.5 8.7
Green Ext Time (p_c), s 2.6 0.2 0.5 1.2

Intersection Summary
HCM 6th Ctrl Delay 24.8
HCM 6th LOS C

Notes
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Intersection Delay, s/veh115.2
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 266 402 143 62 204 71 115 267 56 75 269 208
Future Vol, veh/h 266 402 143 62 204 71 115 267 56 75 269 208
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 274 414 147 64 210 73 119 275 58 77 277 214
Number of Lanes 1 1 0 0 1 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 1 2
HCM Control Delay 184.2 76.6 94.1 54.3
HCM LOS F F F F

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1 SBLn1 SBLn2
Vol Left, % 30% 0% 100% 0% 18% 22% 0%
Vol Thru, % 70% 0% 0% 74% 61% 78% 0%
Vol Right, % 0% 100% 0% 26% 21% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 382 56 266 545 337 344 208
LT Vol 115 0 266 0 62 75 0
Through Vol 267 0 0 402 204 269 0
RT Vol 0 56 0 143 71 0 208
Lane Flow Rate 394 58 274 562 347 355 214
Geometry Grp 7 7 7 7 6 7 7
Degree of Util (X) 1.083 0.145 0.772 1.476 0.972 0.965 0.535
Departure Headway (Hd) 10.496 9.596 10.583 9.864 10.828 10.507 9.65
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 350 376 346 371 337 348 375
Service Time 8.196 7.296 8.283 7.564 8.828 8.207 7.35
HCM Lane V/C Ratio 1.126 0.154 0.792 1.515 1.03 1.02 0.571
HCM Control Delay 105.8 13.9 41.4 253.9 76.6 73.3 22.9
HCM Lane LOS F B E F F F C
HCM 95th-tile Q 13.7 0.5 6.2 28.7 10.4 10.4 3
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Intersection
Int Delay, s/veh 34.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 400 439 0 331 0 0 0 0 421 0 286
Future Vol, veh/h 0 400 439 0 331 0 0 0 0 421 0 286
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - Free - - None - - None - - Yield
Storage Length - - - - - - - - - 230 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 99 99 99 99 99 99 99 99 99 99 99 99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 404 443 0 334 0 0 0 0 425 0 289

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - - - 0 738 - 334
          Stage 1 - - - - - - 334 - -
          Stage 2 - - - - - - 404 - -
Critical Hdwy - - - - - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - - 5.42 - -
Follow-up Hdwy - - - - - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - 0 0 - 0 ~ 385 0 708
          Stage 1 0 - 0 0 - 0 725 0 -
          Stage 2 0 - 0 0 - 0 674 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - - ~ 385 0 708
Mov Cap-2 Maneuver - - - - - - ~ 385 0 -
          Stage 1 - - - - - - 725 0 -
          Stage 2 - - - - - - 674 0 -

Approach EB WB SB
HCM Control Delay, s 0 0 71
HCM LOS F

Minor Lane/Major Mvmt EBT WBT SBLn1 SBLn2
Capacity (veh/h) - - 385 708
HCM Lane V/C Ratio - - 1.105 0.408
HCM Control Delay (s) - - 110 13.5
HCM Lane LOS - - F B
HCM 95th %tile Q(veh) - - 15.4 2

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



HCM 6th TWSC Cumulative PM
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
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Intersection
Int Delay, s/veh 53.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 191 695 0 0 564 506 145 5 424 0 0 0
Future Vol, veh/h 191 695 0 0 564 506 145 5 424 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - Free - - Free - - None
Storage Length 170 - - - - 0 550 - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 199 724 0 0 588 527 151 5 442 0 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 588 0 - - - 0 1710 1710 -
          Stage 1 - - - - - - 1122 1122 -
          Stage 2 - - - - - - 588 588 -
Critical Hdwy 4.12 - - - - - 6.42 6.52 -
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - - - - 3.518 4.018 -
Pot Cap-1 Maneuver 987 - 0 0 - 0 ~ 100 91 0
          Stage 1 - - 0 0 - 0 311 281 0
          Stage 2 - - 0 0 - 0 555 496 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 987 - - - - - ~ 80 0 -
Mov Cap-2 Maneuver - - - - - - ~ 80 0 -
          Stage 1 - - - - - - 248 0 -
          Stage 2 - - - - - - 555 0 -

Approach EB WB NB
HCM Control Delay, s 2.1 0 $ 556.9
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBT
Capacity (veh/h) 80 - 987 - -
HCM Lane V/C Ratio 1.953 - 0.202 - -
HCM Control Delay (s) $ 556.9 0 9.6 - -
HCM Lane LOS F A A - -
HCM 95th %tile Q(veh) 13.8 - 0.8 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 19.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 421 0 0 697 66 481
Future Vol, veh/h 421 0 0 697 66 481
Conflicting Peds, #/hr 0 1 1 0 0 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - - 160 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 495 0 0 820 78 566

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - 1315 496
          Stage 1 - - - - 495 -
          Stage 2 - - - - 820 -
Critical Hdwy - - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - - - 3.518 3.318
Pot Cap-1 Maneuver - 0 0 - 174 574
          Stage 1 - 0 0 - 613 -
          Stage 2 - 0 0 - 433 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - 174 573
Mov Cap-2 Maneuver - - - - 174 -
          Stage 1 - - - - 613 -
          Stage 2 - - - - 433 -

Approach EB WB NB
HCM Control Delay, s 0 0 59
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT WBT
Capacity (veh/h) 174 573 - -
HCM Lane V/C Ratio 0.446 0.988 - -
HCM Control Delay (s) 41.4 61.4 - -
HCM Lane LOS E F - -
HCM 95th %tile Q(veh) 2.1 14.1 - -



Queues Cumulative Plus Project AM
2: S Green Valley Rd & Main Street Timing Plan: AM Peak

Watsonville Manabe Ow Road
Kimley-Horn
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 234 739 305 168 653 286 231 560 175 758 174
v/c Ratio 0.71 0.84 0.54 0.27 0.56 0.42 0.85 0.97 0.43 0.93 0.39
Control Delay 64.5 53.1 12.6 44.0 36.1 5.7 75.3 81.4 9.8 63.5 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.5 53.1 12.6 44.0 36.1 5.7 75.3 81.4 9.8 63.5 9.7
Queue Length 50th (ft) 92 291 34 58 219 0 192 239 0 299 8
Queue Length 95th (ft) 131 #410 123 92 299 65 #343 #361 62 #381 66
Internal Link Dist (ft) 510 875 2117 223
Turn Bay Length (ft) 225 180 250 260 260 105
Base Capacity (vph) 497 881 566 612 1170 687 273 575 407 889 469
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.84 0.54 0.27 0.56 0.42 0.85 0.97 0.43 0.85 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 222 702 290 160 620 272 244 507 166 261 459 165
Future Volume (veh/h) 222 702 290 160 620 272 244 507 166 261 459 165
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.97 1.00 0.83 1.00 0.87
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 234 739 305 168 653 286 257 534 175 275 483 174
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 288 808 346 660 1223 530 299 628 221 294 553 324
Arrive On Green 0.08 0.23 0.23 0.19 0.34 0.34 0.17 0.17 0.17 0.24 0.24 0.24
Sat Flow, veh/h 3456 3554 1519 3456 3554 1539 1781 3741 1319 1243 2342 1371
Grp Volume(v), veh/h 234 739 305 168 653 286 257 534 175 400 358 174
Grp Sat Flow(s),veh/h/ln 1728 1777 1519 1728 1777 1539 1781 1870 1319 1808 1777 1371
Q Serve(g_s), s 8.0 24.3 23.3 5.0 17.7 18.0 16.8 16.6 15.3 26.0 23.1 13.3
Cycle Q Clear(g_c), s 8.0 24.3 23.3 5.0 17.7 18.0 16.8 16.6 15.3 26.0 23.1 13.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.69 1.00
Lane Grp Cap(c), veh/h 288 808 346 660 1223 530 299 628 221 427 420 324
V/C Ratio(X) 0.81 0.91 0.88 0.25 0.53 0.54 0.86 0.85 0.79 0.94 0.85 0.54
Avail Cap(c_a), veh/h 501 808 346 660 1223 530 303 636 224 463 455 351
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.1 45.2 44.8 41.3 31.6 31.7 48.6 48.5 47.9 44.9 43.8 40.1
Incr Delay (d2), s/veh 2.1 16.6 26.2 0.1 1.7 3.9 20.2 10.0 15.7 25.0 12.6 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.5 12.3 11.1 2.1 7.7 7.1 9.1 8.6 5.8 14.2 11.3 4.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.2 61.8 71.0 41.4 33.3 35.6 68.8 58.5 63.7 69.9 56.5 40.6
LnGrp LOS E E E D C D E E E E E D
Approach Vol, veh/h 1278 1107 966 932
Approach Delay, s/veh 63.0 35.1 62.2 59.3
Approach LOS E D E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 14.6 47.0 24.7 28.6 33.0 33.7
Change Period (Y+Rc), s 4.6 5.7 4.6 5.7 * 5.7 5.3
Max Green Setting (Gmax), s 17.4 31.3 20.4 20.4 * 27 30.7
Max Q Clear Time (g_c+I1), s 10.0 20.0 18.8 7.0 26.3 28.0
Green Ext Time (p_c), s 0.0 0.7 0.2 0.0 0.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 54.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 145 738 352 158 656 66 419 302 192 402 223
v/c Ratio 0.64 0.59 0.50 0.80 0.55 0.12 0.61 0.81 0.42 1.23 0.55
Control Delay 63.4 36.3 13.4 79.7 36.3 2.2 46.8 62.3 7.7 167.5 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.4 36.3 13.4 79.7 36.3 2.2 46.8 62.3 7.7 167.5 20.7
Queue Length 50th (ft) 108 245 56 119 213 0 156 229 0 ~383 47
Queue Length 95th (ft) #180 351 166 #222 310 12 188 301 56 #582 129
Internal Link Dist (ft) 527 1831 888 321
Turn Bay Length (ft) 480 140 260 200 150 200 160
Base Capacity (vph) 227 1243 700 207 1184 563 984 534 577 328 404
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.59 0.50 0.76 0.55 0.12 0.43 0.57 0.33 1.23 0.55

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 135 686 327 147 610 61 390 281 179 81 293 207
Future Volume (veh/h) 135 686 327 147 610 61 390 281 179 81 293 207
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.96 1.00 0.98 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 145 738 352 158 656 66 419 302 192 87 315 223
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 383 1297 559 184 880 375 671 363 300 71 259 271
Arrive On Green 0.21 0.36 0.36 0.10 0.25 0.25 0.19 0.19 0.19 0.18 0.18 0.18
Sat Flow, veh/h 1781 3554 1530 1781 3554 1515 3456 1870 1546 400 1450 1522
Grp Volume(v), veh/h 145 738 352 158 656 66 419 302 192 402 0 223
Grp Sat Flow(s),veh/h/ln 1781 1777 1530 1781 1777 1515 1728 1870 1546 1850 0 1522
Q Serve(g_s), s 8.3 20.0 22.8 10.5 20.4 4.1 13.3 18.6 13.7 21.4 0.0 16.9
Cycle Q Clear(g_c), s 8.3 20.0 22.8 10.5 20.4 4.1 13.3 18.6 13.7 21.4 0.0 16.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.22 1.00
Lane Grp Cap(c), veh/h 383 1297 559 184 880 375 671 363 300 330 0 271
V/C Ratio(X) 0.38 0.57 0.63 0.86 0.75 0.18 0.62 0.83 0.64 1.22 0.00 0.82
Avail Cap(c_a), veh/h 383 1297 559 184 880 375 991 536 443 330 0 271
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 40.3 30.5 31.4 52.9 41.7 35.5 44.3 46.5 44.5 49.3 0.0 47.5
Incr Delay (d2), s/veh 0.2 1.8 5.3 29.8 5.7 1.0 0.4 4.5 0.8 122.6 0.0 16.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.6 8.6 9.0 6.1 9.4 1.6 5.7 9.0 5.3 21.2 0.0 7.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.5 32.4 36.7 82.8 47.4 36.5 44.7 51.0 45.3 171.9 0.0 64.4
LnGrp LOS D C D F D D D D D F A E
Approach Vol, veh/h 1235 880 913 625
Approach Delay, s/veh 34.6 52.9 46.9 133.5
Approach LOS C D D F

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 17.0 49.1 26.0 31.1 35.0 27.9
Change Period (Y+Rc), s 4.6 5.3 4.6 5.3 * 5.3 4.6
Max Green Setting (Gmax), s 12.4 32.7 21.4 14.4 * 30 34.4
Max Q Clear Time (g_c+I1), s 12.5 24.8 23.4 10.3 22.4 20.6
Green Ext Time (p_c), s 0.0 0.7 0.0 0.0 0.6 0.3

Intersection Summary
HCM 6th Ctrl Delay 59.0
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 84 393 395 289 623 445 871 347 119 591
v/c Ratio 0.55 0.43 0.46 0.68 0.56 0.95 0.65 0.47 0.70 0.83
Control Delay 63.8 37.3 13.7 56.9 34.4 73.0 32.6 10.5 71.1 53.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.8 37.3 13.7 56.9 34.4 73.0 32.6 10.5 71.1 53.5
Queue Length 50th (ft) 61 127 120 107 195 324 276 50 87 216
Queue Length 95th (ft) 111 175 215 154 268 #585 358 134 147 267
Internal Link Dist (ft) 4792 416 511 2905
Turn Bay Length (ft) 170 100 140 300 140 170
Base Capacity (vph) 189 917 860 426 1105 470 1340 737 204 863
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.43 0.46 0.68 0.56 0.95 0.65 0.47 0.58 0.68

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 373 375 275 469 123 423 827 330 113 474 87
Future Volume (veh/h) 80 373 375 275 469 123 423 827 330 113 474 87
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 84 393 395 289 494 129 445 871 347 119 499 92
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 130 921 755 576 992 257 393 1235 538 145 597 109
Arrive On Green 0.07 0.26 0.26 0.17 0.36 0.36 0.22 0.35 0.35 0.08 0.20 0.20
Sat Flow, veh/h 1781 3554 1563 3456 2777 720 1781 3554 1549 1781 2980 546
Grp Volume(v), veh/h 84 393 395 289 315 308 445 871 347 119 296 295
Grp Sat Flow(s),veh/h/ln 1781 1777 1563 1728 1777 1721 1781 1777 1549 1781 1777 1749
Q Serve(g_s), s 5.3 10.6 0.0 8.7 15.9 16.1 25.4 24.4 13.6 7.6 18.4 18.6
Cycle Q Clear(g_c), s 5.3 10.6 0.0 8.7 15.9 16.1 25.4 24.4 13.6 7.6 18.4 18.6
Prop In Lane 1.00 1.00 1.00 0.42 1.00 1.00 1.00 0.31
Lane Grp Cap(c), veh/h 130 921 755 576 635 615 393 1235 538 145 356 351
V/C Ratio(X) 0.65 0.43 0.52 0.50 0.50 0.50 1.13 0.71 0.64 0.82 0.83 0.84
Avail Cap(c_a), veh/h 191 921 755 576 635 615 393 1235 538 206 439 432
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.9 35.5 20.7 43.6 28.9 28.9 44.8 32.4 12.4 52.0 44.1 44.2
Incr Delay (d2), s/veh 2.0 1.4 2.6 0.3 2.8 2.9 86.0 1.6 2.1 11.1 9.0 9.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 4.8 7.9 3.8 7.3 7.2 20.6 10.8 5.0 3.8 9.0 9.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.9 36.9 23.3 43.8 31.6 31.8 130.8 34.0 14.5 63.1 53.2 54.1
LnGrp LOS D D C D C C F C B E D D
Approach Vol, veh/h 872 912 1663 710
Approach Delay, s/veh 32.4 35.6 55.8 55.2
Approach LOS C D E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 23.4 34.0 30.0 27.6 12.1 45.3 13.1 44.6
Change Period (Y+Rc), s * 4.2 * 4.2 4.6 4.6 3.7 * 4.2 3.7 4.6
Max Green Setting (Gmax), s * 12 * 30 25.4 28.4 12.3 * 32 13.3 34.4
Max Q Clear Time (g_c+I1), s 10.7 12.6 27.4 20.6 7.3 18.1 9.6 26.4
Green Ext Time (p_c), s 0.0 2.5 0.0 1.3 0.0 2.4 0.0 2.8

Intersection Summary
HCM 6th Ctrl Delay 46.4
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
User approved changes to right turn type.
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Intersection
Int Delay, s/veh 11.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 116 15 34 25 0 40 34 341 20 29 347 75
Future Vol, veh/h 116 15 34 25 0 40 34 341 20 29 347 75
Conflicting Peds, #/hr 15 0 1 1 0 15 10 0 15 15 0 10
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 70 - - - 115 - 50 115 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 136 18 40 29 0 47 40 401 24 34 408 88

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1018 1006 419 1046 1070 431 506 0 0 440 0 0
          Stage 1 486 486 - 496 496 - - - - - - -
          Stage 2 532 520 - 550 574 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 216 241 634 206 221 624 1059 - - 1120 - -
          Stage 1 563 551 - 556 545 - - - - - - -
          Stage 2 531 532 - 519 503 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 184 219 627 169 201 606 1049 - - 1104 - -
Mov Cap-2 Maneuver 184 219 - 169 201 - - - - - - -
          Stage 1 537 528 - 527 517 - - - - - - -
          Stage 2 464 505 - 455 482 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 64.2 20.8 0.7 0.5
HCM LOS F C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1049 - - 187 627 304 1104 - -
HCM Lane V/C Ratio 0.038 - - 0.824 0.064 0.252 0.031 - -
HCM Control Delay (s) 8.6 - - 78 11.1 20.8 8.4 - -
HCM Lane LOS A - - F B C A - -
HCM 95th %tile Q(veh) 0.1 - - 5.8 0.2 1 0.1 - -
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Intersection
Int Delay, s/veh 10.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 113 11 84 38 15 64 48 224 30 43 286 52
Future Vol, veh/h 113 11 84 38 15 64 48 224 30 43 286 52
Conflicting Peds, #/hr 0 0 4 4 0 0 8 0 11 11 0 8
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - 50 100 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 135 13 100 45 18 76 57 267 36 51 340 62

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 896 878 352 926 904 278 410 0 0 314 0 0
          Stage 1 450 450 - 392 392 - - - - - - -
          Stage 2 446 428 - 534 512 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 261 287 692 249 277 761 1149 - - 1246 - -
          Stage 1 589 572 - 633 606 - - - - - - -
          Stage 2 591 585 - 530 536 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 205 257 684 188 248 753 1140 - - 1233 - -
Mov Cap-2 Maneuver 205 257 - 188 248 - - - - - - -
          Stage 1 555 544 - 595 570 - - - - - - -
          Stage 2 489 550 - 422 510 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 33.5 23 1.3 0.9
HCM LOS D C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1140 - - 205 574 337 1233 - -
HCM Lane V/C Ratio 0.05 - - 0.656 0.197 0.413 0.042 - -
HCM Control Delay (s) 8.3 - - 50.9 12.8 23 8 - -
HCM Lane LOS A - - F B C A - -
HCM 95th %tile Q(veh) 0.2 - - 4 0.7 2 0.1 - -
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Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 139 186 244 283 441
v/c Ratio 0.47 0.11 0.59 0.18 0.74
Control Delay 29.0 8.2 27.8 0.3 28.1
Queue Delay 0.0 0.0 0.0 0.0 2.0
Total Delay 29.0 8.2 27.8 0.3 30.1
Queue Length 50th (ft) 46 17 79 0 125
Queue Length 95th (ft) 101 31 153 0 #326
Internal Link Dist (ft) 427 2338 209
Turn Bay Length (ft) 130 120
Base Capacity (vph) 589 2995 776 1551 596
Starvation Cap Reductn 0 0 0 0 61
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.24 0.06 0.31 0.18 0.82

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 131 175 229 266 248 166
Future Volume (veh/h) 131 175 229 266 248 166
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 139 186 244 0 264 177
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 220 1638 399 310 208
Arrive On Green 0.12 0.46 0.21 0.00 0.31 0.31
Sat Flow, veh/h 1781 3647 1870 1585 1014 680
Grp Volume(v), veh/h 139 186 244 0 442 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1870 1585 1697 0
Q Serve(g_s), s 3.5 1.4 5.5 0.0 11.4 0.0
Cycle Q Clear(g_c), s 3.5 1.4 5.5 0.0 11.4 0.0
Prop In Lane 1.00 1.00 0.60 0.40
Lane Grp Cap(c), veh/h 220 1638 399 519 0
V/C Ratio(X) 0.63 0.11 0.61 0.85 0.00
Avail Cap(c_a), veh/h 763 1904 1002 727 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 19.5 7.2 16.6 0.0 15.2 0.0
Incr Delay (d2), s/veh 3.0 0.0 1.5 0.0 7.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.5 0.4 2.2 0.0 4.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.5 7.2 18.1 0.0 22.2 0.0
LnGrp LOS C A B C A
Approach Vol, veh/h 325 244 A 442
Approach Delay, s/veh 13.7 18.1 22.2
Approach LOS B B C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 27.3 19.4 11.6 15.8
Change Period (Y+Rc), s 5.8 5.1 5.8 5.8
Max Green Setting (Gmax), s 25.0 20.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 3.4 13.4 5.5 7.5
Green Ext Time (p_c), s 1.1 0.9 0.3 1.2

Intersection Summary
HCM 6th Ctrl Delay 18.5
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Intersection Delay, s/veh51.2
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 146 255 76 52 202 50 90 219 60 83 229 255
Future Vol, veh/h 146 255 76 52 202 50 90 219 60 83 229 255
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 159 277 83 57 220 54 98 238 65 90 249 277
Number of Lanes 1 1 0 0 1 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 1 2
HCM Control Delay 50.1 61.1 53.7 45.3
HCM LOS F F F E

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1 SBLn1 SBLn2
Vol Left, % 29% 0% 100% 0% 17% 27% 0%
Vol Thru, % 71% 0% 0% 77% 66% 73% 0%
Vol Right, % 0% 100% 0% 23% 16% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 309 60 146 331 304 312 255
LT Vol 90 0 146 0 52 83 0
Through Vol 219 0 0 255 202 229 0
RT Vol 0 60 0 76 50 0 255
Lane Flow Rate 336 65 159 360 330 339 277
Geometry Grp 7 7 7 7 6 7 7
Degree of Util (X) 0.921 0.163 0.444 0.938 0.915 0.912 0.678
Departure Headway (Hd) 9.868 8.978 10.078 9.387 9.969 9.684 8.808
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 366 398 357 385 363 373 407
Service Time 7.651 6.76 7.867 7.175 8.06 7.48 6.602
HCM Lane V/C Ratio 0.918 0.163 0.445 0.935 0.909 0.909 0.681
HCM Control Delay 61.5 13.5 20.7 63 61.1 59.1 28.4
HCM Lane LOS F B C F F F D
HCM 95th-tile Q 9.5 0.6 2.2 10.2 9.3 9.4 4.9
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Intersection
Int Delay, s/veh 34.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 198 203 0 322 0 0 0 0 496 0 276
Future Vol, veh/h 0 198 203 0 322 0 0 0 0 496 0 276
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - Free - - None - - None - - Yield
Storage Length - - - - - - - - - 230 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 208 214 0 339 0 0 0 0 522 0 291

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - - - 0 547 - 339
          Stage 1 - - - - - - 339 - -
          Stage 2 - - - - - - 208 - -
Critical Hdwy - - - - - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - - 5.42 - -
Follow-up Hdwy - - - - - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - 0 0 - 0 ~ 498 0 703
          Stage 1 0 - 0 0 - 0 722 0 -
          Stage 2 0 - 0 0 - 0 827 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - - ~ 498 0 703
Mov Cap-2 Maneuver - - - - - - ~ 498 0 -
          Stage 1 - - - - - - 722 0 -
          Stage 2 - - - - - - 827 0 -

Approach EB WB SB
HCM Control Delay, s 0 0 57.9
HCM LOS F

Minor Lane/Major Mvmt EBT WBT SBLn1 SBLn2
Capacity (veh/h) - - 498 703
HCM Lane V/C Ratio - - 1.048 0.413
HCM Control Delay (s) - - 82.5 13.7
HCM Lane LOS - - F B
HCM 95th %tile Q(veh) - - 15.6 2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 77.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 142 551 0 0 419 671 243 13 449 0 0 0
Future Vol, veh/h 142 551 0 0 419 671 243 13 449 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 1 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - Free - - Free - - None
Storage Length 170 - - - - 0 550 - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 148 574 0 0 436 699 253 14 468 0 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 436 0 - - - 0 1306 1306 -
          Stage 1 - - - - - - 870 870 -
          Stage 2 - - - - - - 436 436 -
Critical Hdwy 4.12 - - - - - 6.42 6.52 -
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - - - - 3.518 4.018 -
Pot Cap-1 Maneuver 1124 - 0 0 - 0 ~ 176 160 0
          Stage 1 - - 0 0 - 0 410 369 0
          Stage 2 - - 0 0 - 0 652 580 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 1124 - - - - - ~ 153 0 -
Mov Cap-2 Maneuver - - - - - - ~ 153 0 -
          Stage 1 - - - - - - 356 0 -
          Stage 2 - - - - - - 652 0 -

Approach EB WB NB
HCM Control Delay, s 1.8 0 $ 411.1
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBT
Capacity (veh/h) 153 - 1124 - -
HCM Lane V/C Ratio 1.743 - 0.132 - -
HCM Control Delay (s) $ 411.1 0 8.7 - -
HCM Lane LOS F A A - -
HCM 95th %tile Q(veh) 19.4 - 0.5 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 0.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 34 0 6 83 0 3
Future Vol, veh/h 34 0 6 83 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 37 0 7 90 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 37 0 141 37
          Stage 1 - - - - 37 -
          Stage 2 - - - - 104 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1574 - 852 1035
          Stage 1 - - - - 985 -
          Stage 2 - - - - 920 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1574 - 848 1035
Mov Cap-2 Maneuver - - - - 848 -
          Stage 1 - - - - 985 -
          Stage 2 - - - - 915 -

Approach EB WB NB
HCM Control Delay, s 0 0.5 8.5
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1035 - - 1574 -
HCM Lane V/C Ratio 0.003 - - 0.004 -
HCM Control Delay (s) 8.5 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 37 0 11 89 0 3
Future Vol, veh/h 37 0 11 89 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 40 0 12 97 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 40 0 161 40
          Stage 1 - - - - 40 -
          Stage 2 - - - - 121 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1570 - 830 1031
          Stage 1 - - - - 982 -
          Stage 2 - - - - 904 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1570 - 823 1031
Mov Cap-2 Maneuver - - - - 823 -
          Stage 1 - - - - 982 -
          Stage 2 - - - - 897 -

Approach EB WB NB
HCM Control Delay, s 0 0.8 8.5
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1031 - - 1570 -
HCM Lane V/C Ratio 0.003 - - 0.008 -
HCM Control Delay (s) 8.5 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 1.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 40 0 21 100 0 3
Future Vol, veh/h 40 0 21 100 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 43 0 23 109 0 3

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 43 0 198 43
          Stage 1 - - - - 43 -
          Stage 2 - - - - 155 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1566 - 791 1027
          Stage 1 - - - - 979 -
          Stage 2 - - - - 873 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1566 - 778 1027
Mov Cap-2 Maneuver - - - - 778 -
          Stage 1 - - - - 979 -
          Stage 2 - - - - 859 -

Approach EB WB NB
HCM Control Delay, s 0 1.3 8.5
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1027 - - 1566 -
HCM Lane V/C Ratio 0.003 - - 0.015 -
HCM Control Delay (s) 8.5 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC Cumulative Plus Project AM
14: Ohlone Pkwy & Dwy 4 Timing Plan: AM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 18

Intersection
Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 6 0 397 408 0
Future Vol, veh/h 0 6 0 397 408 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 0 432 443 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 875 443 443 0 - 0
          Stage 1 443 - - - - -
          Stage 2 432 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 320 615 1117 - - -
          Stage 1 647 - - - - -
          Stage 2 655 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 320 615 1117 - - -
Mov Cap-2 Maneuver 320 - - - - -
          Stage 1 647 - - - - -
          Stage 2 655 - - - - -

Approach EB NB SB
HCM Control Delay, s 10.9 0 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1117 - 615 - -
HCM Lane V/C Ratio - - 0.011 - -
HCM Control Delay (s) 0 - 10.9 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0 - -
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Intersection
Int Delay, s/veh 8.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 82 0 0 536 24 572
Future Vol, veh/h 82 0 0 536 24 572
Conflicting Peds, #/hr 0 4 4 0 0 6
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Yield
Storage Length - - - - 160 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 93 0 0 609 27 650

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - 702 99
          Stage 1 - - - - 93 -
          Stage 2 - - - - 609 -
Critical Hdwy - - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - - - 3.518 3.318
Pot Cap-1 Maneuver - 0 0 - 404 957
          Stage 1 - 0 0 - 931 -
          Stage 2 - 0 0 - 543 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - 404 952
Mov Cap-2 Maneuver - - - - 404 -
          Stage 1 - - - - 931 -
          Stage 2 - - - - 543 -

Approach EB WB NB
HCM Control Delay, s 0 0 16.4
HCM LOS C

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT WBT
Capacity (veh/h) 404 952 - -
HCM Lane V/C Ratio 0.068 0.683 - -
HCM Control Delay (s) 14.6 16.5 - -
HCM Lane LOS B C - -
HCM 95th %tile Q(veh) 0.2 5.6 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 386 1086 344 246 957 331 288 605 143 765 168
v/c Ratio 0.70 0.99 0.57 0.73 1.09 0.56 0.99 1.00 0.35 0.93 0.34
Control Delay 54.9 66.5 20.2 65.0 101.4 11.7 99.7 85.1 6.5 63.9 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.9 66.5 20.2 65.0 101.4 11.7 99.7 85.1 6.5 63.9 7.5
Queue Length 50th (ft) 147 ~452 98 97 ~457 31 247 259 0 302 1
Queue Length 95th (ft) 201 #661 211 137 #602 123 #445 #390 40 #397 56
Internal Link Dist (ft) 510 851 2117 223
Turn Bay Length (ft) 225 180 250 260 260 105
Base Capacity (vph) 555 1098 603 583 876 595 291 607 414 889 520
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.99 0.57 0.42 1.09 0.56 0.99 1.00 0.35 0.86 0.32

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 367 1032 327 234 909 314 375 473 136 273 454 160
Future Volume (veh/h) 367 1032 327 234 909 314 375 473 136 273 454 160
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 386 1086 344 246 957 331 298 634 143 287 478 168
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 588 1137 502 300 808 353 322 676 281 306 548 365
Arrive On Green 0.17 0.32 0.32 0.09 0.23 0.23 0.18 0.18 0.18 0.24 0.24 0.24
Sat Flow, veh/h 3456 3554 1568 3456 3554 1550 1781 3741 1553 1284 2299 1531
Grp Volume(v), veh/h 386 1086 344 246 957 331 298 634 143 404 361 168
Grp Sat Flow(s),veh/h/ln 1728 1777 1568 1728 1777 1550 1781 1870 1553 1806 1777 1531
Q Serve(g_s), s 12.5 35.9 22.9 8.4 27.3 25.2 19.7 20.1 10.0 26.3 23.3 11.3
Cycle Q Clear(g_c), s 12.5 35.9 22.9 8.4 27.3 25.2 19.7 20.1 10.0 26.3 23.3 11.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.71 1.00
Lane Grp Cap(c), veh/h 588 1137 502 300 808 353 322 676 281 430 423 365
V/C Ratio(X) 0.66 0.96 0.69 0.82 1.18 0.94 0.93 0.94 0.51 0.94 0.85 0.46
Avail Cap(c_a), veh/h 588 1137 502 587 808 353 322 676 281 462 455 392
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.5 40.0 35.5 53.9 46.3 45.5 48.4 48.5 44.3 44.8 43.7 39.1
Incr Delay (d2), s/veh 2.1 17.9 7.4 2.1 95.1 34.6 31.0 20.4 0.6 25.5 12.9 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 17.9 9.6 3.7 22.4 12.8 11.5 11.2 3.8 14.4 11.4 4.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 48.6 57.8 43.0 56.0 141.5 80.1 79.4 68.9 45.0 70.3 56.6 39.4
LnGrp LOS D E D E F F E E D E E D
Approach Vol, veh/h 1816 1534 1075 933
Approach Delay, s/veh 53.1 114.5 68.6 59.5
Approach LOS D F E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 26.1 33.0 27.0 15.0 44.1 33.9
Change Period (Y+Rc), s 5.7 * 5.7 5.3 4.6 5.7 5.3
Max Green Setting (Gmax), s 16.4 * 27 21.7 20.4 26.3 30.7
Max Q Clear Time (g_c+I1), s 14.5 29.3 22.1 10.4 37.9 28.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 74.9
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBT SBR
Lane Group Flow (vph) 276 1062 321 173 857 65 559 329 154 338 180
v/c Ratio 0.88 0.89 0.52 0.88 0.88 0.14 0.77 0.83 0.35 1.04 0.45
Control Delay 76.8 48.6 20.9 90.9 55.5 15.6 51.3 62.7 7.4 107.9 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.8 48.6 20.9 90.9 55.5 15.6 51.3 62.7 7.4 107.9 13.9
Queue Length 50th (ft) 205 400 98 142 369 14 214 249 0 ~282 18
Queue Length 95th (ft) #374 #637 215 #272 #560 m46 248 322 50 #469 84
Internal Link Dist (ft) 551 1831 888 321
Turn Bay Length (ft) 480 140 260 200 150 200 160
Base Capacity (vph) 323 1199 612 197 969 469 984 534 548 326 401
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.89 0.52 0.88 0.88 0.14 0.57 0.62 0.28 1.04 0.45

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 268 1030 311 168 831 63 542 319 149 119 209 175
Future Volume (veh/h) 268 1030 311 168 831 63 542 319 149 119 209 175
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.95 1.00 0.96 1.00 0.96 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 276 1062 321 173 857 65 559 329 154 123 215 180
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 301 939 397 330 1018 434 715 387 315 119 208 271
Arrive On Green 0.17 0.26 0.26 0.19 0.29 0.29 0.21 0.21 0.21 0.18 0.18 0.18
Sat Flow, veh/h 1781 3554 1504 1781 3554 1516 3456 1870 1524 668 1168 1517
Grp Volume(v), veh/h 276 1062 321 173 857 65 559 329 154 338 0 180
Grp Sat Flow(s),veh/h/ln 1781 1777 1504 1781 1777 1516 1728 1870 1524 1837 0 1517
Q Serve(g_s), s 18.3 31.7 24.0 10.5 27.2 3.8 18.4 20.3 10.7 21.4 0.0 13.3
Cycle Q Clear(g_c), s 18.3 31.7 24.0 10.5 27.2 3.8 18.4 20.3 10.7 21.4 0.0 13.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.36 1.00
Lane Grp Cap(c), veh/h 301 939 397 330 1018 434 715 387 315 328 0 271
V/C Ratio(X) 0.92 1.13 0.81 0.52 0.84 0.15 0.78 0.85 0.49 1.03 0.00 0.67
Avail Cap(c_a), veh/h 303 939 397 330 1018 434 991 536 437 328 0 271
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 49.0 44.2 41.3 44.1 40.3 31.9 45.0 45.8 42.0 49.3 0.0 46.0
Incr Delay (d2), s/veh 30.4 72.5 16.1 0.7 8.4 0.7 1.8 6.9 0.4 58.2 0.0 4.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.5 23.0 10.4 4.6 12.7 1.5 8.0 10.1 4.0 15.1 0.0 5.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 79.4 116.7 57.4 44.8 48.7 32.6 46.8 52.7 42.4 107.5 0.0 50.9
LnGrp LOS E F E D D C D D D F A D
Approach Vol, veh/h 1659 1095 1042 518
Approach Delay, s/veh 99.0 47.1 48.0 87.8
Approach LOS F D D F

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 27.6 37.0 26.0 24.9 39.7 29.4
Change Period (Y+Rc), s 5.3 * 5.3 4.6 4.6 5.3 4.6
Max Green Setting (Gmax), s 12.4 * 32 21.4 20.4 24.7 34.4
Max Q Clear Time (g_c+I1), s 12.5 33.7 23.4 20.3 29.2 22.3
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 72.2
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 79 544 725 449 535 460 757 387 118 860
v/c Ratio 0.53 0.62 0.94 0.86 0.45 1.18 0.59 0.52 0.67 1.03
Control Delay 65.8 43.7 45.6 66.5 32.8 146.8 33.6 11.2 89.8 73.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.8 43.7 45.6 66.5 32.8 146.8 33.6 11.2 89.8 73.1
Queue Length 50th (ft) 60 197 432 176 168 ~428 245 54 90 ~280
Queue Length 95th (ft) 109 258 #747 #260 233 #634 332 157 m114 m#435
Internal Link Dist (ft) 4792 416 511 2905
Turn Bay Length (ft) 170 100 140 300 140 170
Base Capacity (vph) 210 878 774 523 1178 389 1290 740 255 832
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.62 0.94 0.86 0.45 1.18 0.59 0.52 0.46 1.03

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM 6th Signalized Intersection Summary Cumulative Plus Project PM
4: Main Street & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road
Kimley-Horn

Synchro 11 Report 
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 75 517 689 427 443 66 437 719 368 112 766 51
Future Volume (veh/h) 75 517 689 427 443 66 437 719 368 112 766 51
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.99 1.00 0.98 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 79 544 725 449 466 69 460 757 387 118 806 54
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 124 882 732 513 1028 151 392 1363 593 143 798 53
Arrive On Green 0.07 0.25 0.25 0.15 0.33 0.33 0.22 0.38 0.38 0.08 0.24 0.24
Sat Flow, veh/h 1781 3554 1543 3456 3103 457 1781 3554 1546 1781 3371 226
Grp Volume(v), veh/h 79 544 725 449 266 269 460 757 387 118 425 435
Grp Sat Flow(s),veh/h/ln 1781 1777 1543 1728 1777 1783 1781 1777 1546 1781 1777 1820
Q Serve(g_s), s 5.2 16.3 28.8 15.3 14.1 14.3 26.4 20.0 15.8 7.8 28.4 28.4
Cycle Q Clear(g_c), s 5.2 16.3 28.8 15.3 14.1 14.3 26.4 20.0 15.8 7.8 28.4 28.4
Prop In Lane 1.00 1.00 1.00 0.26 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 124 882 732 513 589 590 392 1363 593 143 421 431
V/C Ratio(X) 0.64 0.62 0.99 0.88 0.45 0.46 1.17 0.56 0.65 0.82 1.01 1.01
Avail Cap(c_a), veh/h 212 882 732 513 589 590 392 1363 593 257 421 431
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.3 40.0 31.4 50.0 31.6 31.6 46.8 29.0 12.5 54.3 45.8 45.8
Incr Delay (d2), s/veh 2.0 3.2 31.1 15.1 2.5 2.5 102.0 1.6 5.5 4.4 46.4 46.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 7.6 15.0 7.7 6.5 6.6 22.8 8.9 6.3 3.7 18.0 18.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.4 43.2 62.5 65.1 34.0 34.1 148.8 30.6 18.0 58.7 92.2 91.8
LnGrp LOS E D E E C C F C B E F F
Approach Vol, veh/h 1348 984 1604 978
Approach Delay, s/veh 54.4 48.2 61.5 88.0
Approach LOS D D E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 22.0 34.0 31.0 33.0 12.1 43.9 13.4 50.6
Change Period (Y+Rc), s * 4.2 * 4.2 4.6 4.6 3.7 * 4.2 3.7 4.6
Max Green Setting (Gmax), s * 16 * 30 26.4 28.4 14.3 * 34 17.3 34.4
Max Q Clear Time (g_c+I1), s 17.3 30.8 28.4 30.4 7.2 16.3 9.8 22.0
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 2.1 0.0 3.0

Intersection Summary
HCM 6th Ctrl Delay 62.1
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
User approved changes to right turn type.
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Intersection
Int Delay, s/veh 6.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 59 12 27 19 13 37 35 498 35 39 411 106
Future Vol, veh/h 59 12 27 19 13 37 35 498 35 39 411 106
Conflicting Peds, #/hr 5 0 1 1 0 5 4 0 9 9 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 70 - - - 115 - 50 115 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 66 13 30 21 14 41 39 553 39 43 457 118

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1230 1226 462 1265 1305 567 579 0 0 601 0 0
          Stage 1 547 547 - 640 640 - - - - - - -
          Stage 2 683 679 - 625 665 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 154 179 600 146 160 523 995 - - 976 - -
          Stage 1 521 517 - 464 470 - - - - - - -
          Stage 2 439 451 - 473 458 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 122 162 597 121 145 516 991 - - 968 - -
Mov Cap-2 Maneuver 122 162 - 121 145 - - - - - - -
          Stage 1 499 492 - 442 447 - - - - - - -
          Stage 2 374 429 - 417 436 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 54.8 30.4 0.5 0.6
HCM LOS F D

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 991 - - 127 597 217 968 - -
HCM Lane V/C Ratio 0.039 - - 0.621 0.05 0.353 0.045 - -
HCM Control Delay (s) 8.8 - - 71.4 11.3 30.4 8.9 - -
HCM Lane LOS A - - F B D A - -
HCM 95th %tile Q(veh) 0.1 - - 3.2 0.2 1.5 0.1 - -
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Intersection
Int Delay, s/veh 8.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 75 12 57 24 0 51 102 316 37 69 379 93
Future Vol, veh/h 75 12 57 24 0 51 102 316 37 69 379 93
Conflicting Peds, #/hr 0 0 16 16 0 0 4 0 5 5 0 4
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - 50 100 - 50
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 83 13 63 27 0 57 113 351 41 77 421 103

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1205 1202 441 1263 1264 356 528 0 0 397 0 0
          Stage 1 579 579 - 582 582 - - - - - - -
          Stage 2 626 623 - 681 682 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 161 185 616 147 169 688 1039 - - 1162 - -
          Stage 1 501 501 - 499 499 - - - - - - -
          Stage 2 472 478 - 440 450 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 128 152 604 105 139 685 1035 - - 1156 - -
Mov Cap-2 Maneuver 128 152 - 105 139 - - - - - - -
          Stage 1 444 465 - 443 443 - - - - - - -
          Stage 2 386 424 - 352 418 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 46.6 26.7 2 1.1
HCM LOS E D

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 1035 - - 128 398 248 1156 - -
HCM Lane V/C Ratio 0.11 - - 0.651 0.193 0.336 0.066 - -
HCM Control Delay (s) 8.9 - - 74.6 16.2 26.7 8.3 - -
HCM Lane LOS A - - F C D A - -
HCM 95th %tile Q(veh) 0.4 - - 3.5 0.7 1.4 0.2 - -
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Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 228 417 243 312 577
v/c Ratio 0.62 0.23 0.60 0.20 1.01
Control Delay 31.6 8.5 30.2 0.3 65.8
Queue Delay 0.0 0.0 0.0 0.0 7.7
Total Delay 31.6 8.5 30.2 0.3 73.5
Queue Length 50th (ft) 81 43 86 0 ~206
Queue Length 95th (ft) 159 63 166 0 #513
Internal Link Dist (ft) 268 2338 238
Turn Bay Length (ft) 130 120
Base Capacity (vph) 553 2813 729 1551 570
Starvation Cap Reductn 0 0 0 0 14
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.41 0.15 0.33 0.20 1.04

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 214 392 228 293 269 274
Future Volume (veh/h) 214 392 228 293 269 274
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 228 417 243 0 286 291
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 289 1585 336 297 303
Arrive On Green 0.16 0.45 0.18 0.00 0.36 0.36
Sat Flow, veh/h 1781 3647 1870 1585 830 844
Grp Volume(v), veh/h 228 417 243 0 578 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1870 1585 1677 0
Q Serve(g_s), s 6.9 4.1 6.8 0.0 18.8 0.0
Cycle Q Clear(g_c), s 6.9 4.1 6.8 0.0 18.8 0.0
Prop In Lane 1.00 1.00 0.49 0.50
Lane Grp Cap(c), veh/h 289 1585 336 601 0
V/C Ratio(X) 0.79 0.26 0.72 0.96 0.00
Avail Cap(c_a), veh/h 639 1592 838 601 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 22.4 9.7 21.6 0.0 17.5 0.0
Incr Delay (d2), s/veh 4.7 0.1 3.0 0.0 27.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.0 1.4 3.0 0.0 10.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.2 9.8 24.5 0.0 44.8 0.0
LnGrp LOS C A C D A
Approach Vol, veh/h 645 243 A 578
Approach Delay, s/veh 15.9 24.5 44.8
Approach LOS B C D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 30.7 25.1 14.9 15.8
Change Period (Y+Rc), s 5.8 5.1 5.8 5.8
Max Green Setting (Gmax), s 25.0 20.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 6.1 20.8 8.9 8.8
Green Ext Time (p_c), s 2.6 0.0 0.5 1.2

Intersection Summary
HCM 6th Ctrl Delay 28.7
HCM 6th LOS C

Notes
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Intersection Delay, s/veh118.3
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 267 405 147 62 205 71 116 267 56 75 269 208
Future Vol, veh/h 267 405 147 62 205 71 116 267 56 75 269 208
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 275 418 152 64 211 73 120 275 58 77 277 214
Number of Lanes 1 1 0 0 1 0 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 1
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 1 2
HCM Control Delay 190.5 77.4 95.2 54.6
HCM LOS F F F F

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1 SBLn1 SBLn2
Vol Left, % 30% 0% 100% 0% 18% 22% 0%
Vol Thru, % 70% 0% 0% 73% 61% 78% 0%
Vol Right, % 0% 100% 0% 27% 21% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 383 56 267 552 338 344 208
LT Vol 116 0 267 0 62 75 0
Through Vol 267 0 0 405 205 269 0
RT Vol 0 56 0 147 71 0 208
Lane Flow Rate 395 58 275 569 348 355 214
Geometry Grp 7 7 7 7 6 7 7
Degree of Util (X) 1.087 0.145 0.776 1.496 0.975 0.966 0.536
Departure Headway (Hd) 10.512 9.611 10.598 9.876 10.847 10.527 9.669
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes
Cap 347 375 344 376 338 348 375
Service Time 8.212 7.311 8.298 7.576 8.847 8.227 7.369
HCM Lane V/C Ratio 1.138 0.155 0.799 1.513 1.03 1.02 0.571
HCM Control Delay 107.1 13.9 41.9 262.4 77.4 73.7 23
HCM Lane LOS F B E F F F C
HCM 95th-tile Q 13.8 0.5 6.3 29.5 10.5 10.4 3



HCM 6th TWSC Cumulative Plus Project PM
9: Riverside Dr & SB Hwy 1 Off-Ramp Timing Plan: PM Peak

Watsonville Manabe Ow Road
Kimley-Horn

Synchro 11 Report 
Page 13

Intersection
Int Delay, s/veh 36.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 410 444 0 332 0 0 0 0 421 0 293
Future Vol, veh/h 0 410 444 0 332 0 0 0 0 421 0 293
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Free Free Free Stop Stop Stop
RT Channelized - - Free - - None - - None - - Yield
Storage Length - - - - - - - - - 230 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 99 99 99 99 99 99 99 99 99 99 99 99
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 414 448 0 335 0 0 0 0 425 0 296

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - - - 0 749 - 335
          Stage 1 - - - - - - 335 - -
          Stage 2 - - - - - - 414 - -
Critical Hdwy - - - - - - 6.42 - 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 - -
Critical Hdwy Stg 2 - - - - - - 5.42 - -
Follow-up Hdwy - - - - - - 3.518 - 3.318
Pot Cap-1 Maneuver 0 - 0 0 - 0 ~ 379 0 707
          Stage 1 0 - 0 0 - 0 725 0 -
          Stage 2 0 - 0 0 - 0 667 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - - ~ 379 0 707
Mov Cap-2 Maneuver - - - - - - ~ 379 0 -
          Stage 1 - - - - - - 725 0 -
          Stage 2 - - - - - - 667 0 -

Approach EB WB SB
HCM Control Delay, s 0 0 74.3
HCM LOS F

Minor Lane/Major Mvmt EBT WBT SBLn1 SBLn2
Capacity (veh/h) - - 379 707
HCM Lane V/C Ratio - - 1.122 0.419
HCM Control Delay (s) - - 116.5 13.7
HCM Lane LOS - - F B
HCM 95th %tile Q(veh) - - 15.8 2.1

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



HCM 6th TWSC Cumulative Plus Project PM
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road
Kimley-Horn

Synchro 11 Report 
Page 14

Intersection
Int Delay, s/veh 58.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 201 695 0 0 564 511 146 5 425 0 0 0
Future Vol, veh/h 201 695 0 0 564 511 146 5 425 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - Free - - Free - - None
Storage Length 170 - - - - 0 550 - 0 - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 209 724 0 0 588 532 152 5 443 0 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 588 0 - - - 0 1730 1730 -
          Stage 1 - - - - - - 1142 1142 -
          Stage 2 - - - - - - 588 588 -
Critical Hdwy 4.12 - - - - - 6.42 6.52 -
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - - - - 3.518 4.018 -
Pot Cap-1 Maneuver 987 - 0 0 - 0 ~ 97 88 0
          Stage 1 - - 0 0 - 0 304 275 0
          Stage 2 - - 0 0 - 0 555 496 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 987 - - - - - ~ 76 0 -
Mov Cap-2 Maneuver - - - - - - ~ 76 0 -
          Stage 1 - - - - - - 240 0 -
          Stage 2 - - - - - - 555 0 -

Approach EB WB NB
HCM Control Delay, s 2.2 0 $ 612.5
HCM LOS F

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT WBT
Capacity (veh/h) 76 - 987 - -
HCM Lane V/C Ratio 2.07 - 0.212 - -
HCM Control Delay (s) $ 612.5 0 9.6 - -
HCM Lane LOS F A A - -
HCM 95th %tile Q(veh) 14.3 - 0.8 - -

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



HCM 6th TWSC Cumulative Plus Project PM
11: Dwy 1 & Manabe Ow Rd Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 15

Intersection
Int Delay, s/veh 0.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 59 0 6 44 0 6
Future Vol, veh/h 59 0 6 44 0 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 64 0 7 48 0 7

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 64 0 126 64
          Stage 1 - - - - 64 -
          Stage 2 - - - - 62 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1538 - 869 1000
          Stage 1 - - - - 959 -
          Stage 2 - - - - 961 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1538 - 865 1000
Mov Cap-2 Maneuver - - - - 865 -
          Stage 1 - - - - 959 -
          Stage 2 - - - - 956 -

Approach EB WB NB
HCM Control Delay, s 0 0.9 8.6
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1000 - - 1538 -
HCM Lane V/C Ratio 0.007 - - 0.004 -
HCM Control Delay (s) 8.6 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC Cumulative Plus Project PM
12: Dwy 2 & Manabe Ow Rd Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
Kimley-Horn Page 16

Intersection
Int Delay, s/veh 0.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 65 0 4 50 0 11
Future Vol, veh/h 65 0 4 50 0 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 71 0 4 54 0 12

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 71 0 133 71
          Stage 1 - - - - 71 -
          Stage 2 - - - - 62 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1529 - 861 991
          Stage 1 - - - - 952 -
          Stage 2 - - - - 961 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1529 - 858 991
Mov Cap-2 Maneuver - - - - 858 -
          Stage 1 - - - - 952 -
          Stage 2 - - - - 958 -

Approach EB WB NB
HCM Control Delay, s 0 0.5 8.7
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 991 - - 1529 -
HCM Lane V/C Ratio 0.012 - - 0.003 -
HCM Control Delay (s) 8.7 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC Cumulative Plus Project PM
13: Dwy 3 & Manabe Ow Rd Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
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Intersection
Int Delay, s/veh 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 76 0 7 54 0 11
Future Vol, veh/h 76 0 7 54 0 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 83 0 8 59 0 12

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 83 0 158 83
          Stage 1 - - - - 83 -
          Stage 2 - - - - 75 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1514 - 833 976
          Stage 1 - - - - 940 -
          Stage 2 - - - - 948 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1514 - 829 976
Mov Cap-2 Maneuver - - - - 829 -
          Stage 1 - - - - 940 -
          Stage 2 - - - - 943 -

Approach EB WB NB
HCM Control Delay, s 0 0.8 8.7
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 976 - - 1514 -
HCM Lane V/C Ratio 0.012 - - 0.005 -
HCM Control Delay (s) 8.7 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC Cumulative Plus Project PM
14: Ohlone Pkwy Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 15 0 507 528 0
Future Vol, veh/h 0 15 0 507 528 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 16 0 551 574 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1125 574 574 0 - 0
          Stage 1 574 - - - - -
          Stage 2 551 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 227 518 999 - - -
          Stage 1 563 - - - - -
          Stage 2 577 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 227 518 999 - - -
Mov Cap-2 Maneuver 227 - - - - -
          Stage 1 563 - - - - -
          Stage 2 577 - - - - -

Approach EB NB SB
HCM Control Delay, s 12.2 0 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 999 - 518 - -
HCM Lane V/C Ratio - - 0.031 - -
HCM Control Delay (s) 0 - 12.2 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th TWSC Cumulative Plus Project PM
13: Dwy 3 & Manabe Ow Rd Timing Plan: PM Peak

Watsonville Manabe Ow Road Synchro 11 Report
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Intersection
Int Delay, s/veh 3.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 45 0 11 21 0 32
Future Vol, veh/h 45 0 11 21 0 32
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 49 0 12 23 0 35

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 49 0 96 49
          Stage 1 - - - - 49 -
          Stage 2 - - - - 47 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1558 - 903 1020
          Stage 1 - - - - 973 -
          Stage 2 - - - - 975 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1558 - 896 1020
Mov Cap-2 Maneuver - - - - 896 -
          Stage 1 - - - - 973 -
          Stage 2 - - - - 967 -

Approach EB WB NB
HCM Control Delay, s 0 2.5 8.7
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1020 - - 1558 -
HCM Lane V/C Ratio 0.034 - - 0.008 -
HCM Control Delay (s) 8.7 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 117 473 0 0 353 657 160 3 395 0 0 0
Future Volume (veh/h) 117 473 0 0 353 657 160 3 395 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 0 0 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 122 493 0 0 368 0 167 3 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 294 991 0 0 513 429 8
Arrive On Green 0.17 0.53 0.00 0.00 0.27 0.00 0.24 0.24 0.00
Sat Flow, veh/h 1781 1870 0 0 1870 1585 1751 31 1585
Grp Volume(v), veh/h 122 493 0 0 368 0 170 0 0
Grp Sat Flow(s),veh/h/ln 1781 1870 0 0 1870 1585 1783 0 1585
Q Serve(g_s), s 2.5 6.9 0.0 0.0 7.3 0.0 3.3 0.0 0.0
Cycle Q Clear(g_c), s 2.5 6.9 0.0 0.0 7.3 0.0 3.3 0.0 0.0
Prop In Lane 1.00 0.00 0.00 1.00 0.98 1.00
Lane Grp Cap(c), veh/h 294 991 0 0 513 437 0
V/C Ratio(X) 0.41 0.50 0.00 0.00 0.72 0.39 0.00
Avail Cap(c_a), veh/h 406 1713 0 0 1118 585 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 15.3 6.1 0.0 0.0 13.4 0.0 12.9 0.0 0.0
Incr Delay (d2), s/veh 0.9 0.4 0.0 0.0 1.9 0.0 0.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 1.9 0.0 0.0 2.7 0.0 1.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.2 6.5 0.0 0.0 15.3 0.0 13.4 0.0 0.0
LnGrp LOS B A A A B B A
Approach Vol, veh/h 615 368 A 170 A
Approach Delay, s/veh 8.4 15.3 13.4
Approach LOS A B B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 26.2 10.4 15.8 14.6
Change Period (Y+Rc), s 4.6 3.7 4.6 4.6
Max Green Setting (Gmax), s 37.4 9.3 24.4 13.4
Max Q Clear Time (g_c+I1), s 8.9 4.5 9.3 5.3
Green Ext Time (p_c), s 3.6 0.1 1.9 0.5

Intersection Summary
HCM 6th Ctrl Delay 11.4
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary Background plus Project PM - Improvement
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 161 623 0 0 355 497 78 4 408 0 0 0
Future Volume (veh/h) 161 623 0 0 355 497 78 4 408 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 0 0 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 168 649 0 0 370 0 81 4 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 294 931 0 0 480 535 26
Arrive On Green 0.17 0.50 0.00 0.00 0.26 0.00 0.31 0.31 0.00
Sat Flow, veh/h 1781 1870 0 0 1870 1585 1701 84 1585
Grp Volume(v), veh/h 168 649 0 0 370 0 85 0 0
Grp Sat Flow(s),veh/h/ln 1781 1870 0 0 1870 1585 1785 0 1585
Q Serve(g_s), s 4.3 13.1 0.0 0.0 9.0 0.0 1.7 0.0 0.0
Cycle Q Clear(g_c), s 4.3 13.1 0.0 0.0 9.0 0.0 1.7 0.0 0.0
Prop In Lane 1.00 0.00 0.00 1.00 0.95 1.00
Lane Grp Cap(c), veh/h 294 931 0 0 480 562 0
V/C Ratio(X) 0.57 0.70 0.00 0.00 0.77 0.15 0.00
Avail Cap(c_a), veh/h 375 1352 0 0 818 562 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 18.8 9.5 0.0 0.0 16.9 0.0 12.1 0.0 0.0
Incr Delay (d2), s/veh 1.7 1.0 0.0 0.0 2.6 0.0 0.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.8 4.4 0.0 0.0 3.7 0.0 0.7 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.6 10.4 0.0 0.0 19.5 0.0 12.6 0.0 0.0
LnGrp LOS C B A A B B A
Approach Vol, veh/h 817 370 A 85 A
Approach Delay, s/veh 12.5 19.5 12.6
Approach LOS B B B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 29.0 11.8 17.2 20.0
Change Period (Y+Rc), s 4.6 3.7 4.6 4.6
Max Green Setting (Gmax), s 35.4 10.3 21.4 15.4
Max Q Clear Time (g_c+I1), s 15.1 6.3 11.0 3.7
Green Ext Time (p_c), s 4.7 0.2 1.6 0.3

Intersection Summary
HCM 6th Ctrl Delay 14.6
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 142 551 0 0 419 671 243 13 449 0 0 0
Future Volume (veh/h) 142 551 0 0 419 671 243 13 449 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 0 0 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 148 574 0 0 436 0 253 14 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 305 1052 0 0 574 385 21
Arrive On Green 0.17 0.56 0.00 0.00 0.31 0.00 0.23 0.23 0.00
Sat Flow, veh/h 1781 1870 0 0 1870 1585 1692 94 1585
Grp Volume(v), veh/h 148 574 0 0 436 0 267 0 0
Grp Sat Flow(s),veh/h/ln1781 1870 0 0 1870 1585 1786 0 1585
Q Serve(g_s), s 3.3 8.5 0.0 0.0 9.2 0.0 6.0 0.0 0.0
Cycle Q Clear(g_c), s 3.3 8.5 0.0 0.0 9.2 0.0 6.0 0.0 0.0
Prop In Lane 1.00 0.00 0.00 1.00 0.95 1.00
Lane Grp Cap(c), veh/h 305 1052 0 0 574 407 0
V/C Ratio(X) 0.49 0.55 0.00 0.00 0.76 0.66 0.00
Avail Cap(c_a), veh/h 377 1593 0 0 1040 545 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh16.4 6.1 0.0 0.0 13.7 0.0 15.4 0.0 0.0
Incr Delay (d2), s/veh 1.2 0.4 0.0 0.0 2.1 0.0 1.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.3 2.3 0.0 0.0 3.5 0.0 2.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.6 6.5 0.0 0.0 15.8 0.0 17.2 0.0 0.0
LnGrp LOS B A A A B B A
Approach Vol, veh/h 722 436 A 267 A
Approach Delay, s/veh 8.8 15.8 17.2
Approach LOS A B B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 29.3 11.2 18.1 14.6
Change Period (Y+Rc), s 4.6 3.7 4.6 4.6
Max Green Setting (Gmax), s 37.4 9.3 24.4 13.4
Max Q Clear Time (g_c+I1), s 10.5 5.3 11.2 8.0
Green Ext Time (p_c), s 4.4 0.1 2.2 0.7

Intersection Summary
HCM 6th Ctrl Delay 12.5
HCM 6th LOS B

Notes
Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 201 695 0 0 564 511 146 5 425 0 0 0
Future Volume (veh/h) 201 695 0 0 564 511 146 5 425 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 0 0 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 209 724 0 0 588 0 152 5 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 272 1061 0 0 654 468 15
Arrive On Green 0.15 0.57 0.00 0.00 0.35 0.00 0.27 0.27 0.00
Sat Flow, veh/h 1781 1870 0 0 1870 1585 1727 57 1585
Grp Volume(v), veh/h 209 724 0 0 588 0 157 0 0
Grp Sat Flow(s),veh/h/ln1781 1870 0 0 1870 1585 1784 0 1585
Q Serve(g_s), s 6.4 15.5 0.0 0.0 17.0 0.0 4.0 0.0 0.0
Cycle Q Clear(g_c), s 6.4 15.5 0.0 0.0 17.0 0.0 4.0 0.0 0.0
Prop In Lane 1.00 0.00 0.00 1.00 0.97 1.00
Lane Grp Cap(c), veh/h 272 1061 0 0 654 483 0
V/C Ratio(X) 0.77 0.68 0.00 0.00 0.90 0.32 0.00
Avail Cap(c_a), veh/h 323 1165 0 0 704 483 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh23.1 8.7 0.0 0.0 17.5 0.0 16.6 0.0 0.0
Incr Delay (d2), s/veh 9.1 1.5 0.0 0.0 13.9 0.0 1.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.2 5.3 0.0 0.0 8.8 0.0 1.7 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.2 10.2 0.0 0.0 31.4 0.0 18.4 0.0 0.0
LnGrp LOS C B A A C B A
Approach Vol, veh/h 933 588 A 157 A
Approach Delay, s/veh 15.1 31.4 18.4
Approach LOS B C B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 36.9 12.4 24.5 20.0
Change Period (Y+Rc), s 4.6 3.7 4.6 4.6
Max Green Setting (Gmax), s 35.4 10.3 21.4 15.4
Max Q Clear Time (g_c+I1), s 17.5 8.4 19.0 6.0
Green Ext Time (p_c), s 5.2 0.1 0.9 0.5

Intersection Summary
HCM 6th Ctrl Delay 21.1
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection delay.
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D – ICE Outputs



HCM 6th AWSC Background plus Project AM - Improvement
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road
Kimley-Horn

Synchro 11 Report 
Page 2

Intersection
Intersection Delay, s/veh 86
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 111 473 0 0 353 649 158 3 390 0 0 0
Future Vol, veh/h 111 473 0 0 353 649 158 3 390 0 0 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 116 493 0 0 368 676 165 3 406 0 0 0
Number of Lanes 1 1 0 0 1 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 2 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 2 2
Conflicting Approach Right NB WB
Conflicting Lanes Right 2 0 2
HCM Control Delay 79.4 119.6 31.7
HCM LOS F F D

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2
Vol Left, % 98% 0% 100% 0% 0% 0%
Vol Thru, % 2% 0% 0% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 161 390 111 473 353 649
LT Vol 158 0 111 0 0 0
Through Vol 3 0 0 473 353 0
RT Vol 0 390 0 0 0 649
Lane Flow Rate 168 406 116 493 368 676
Geometry Grp 7 7 7 7 7 7
Degree of Util (X) 0.397 0.826 0.269 1.079 0.774 1.291
Departure Headway (Hd) 8.941 7.71 8.796 8.279 7.822 7.098
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 406 471 410 443 467 521
Service Time 6.641 5.41 6.496 5.979 5.522 4.798
HCM Lane V/C Ratio 0.414 0.862 0.283 1.113 0.788 1.298
HCM Control Delay 17.4 37.6 14.7 94.6 32.5 167
HCM Lane LOS C E B F D F
HCM 95th-tile Q 1.9 8 1.1 15.6 6.8 27.4



HCM 6th AWSC Background plus Project PM - Improvement
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road
Kimley-Horn

Synchro 11 Report 
Page 1

Intersection
Intersection Delay, s/veh 92.8
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 148 623 0 0 355 488 77 4 405 0 0 0
Future Vol, veh/h 148 623 0 0 355 488 77 4 405 0 0 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 154 649 0 0 370 508 80 4 422 0 0 0
Number of Lanes 1 1 0 0 1 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 2 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 2 2
Conflicting Approach Right NB WB
Conflicting Lanes Right 2 0 2
HCM Control Delay 177.3 47.2 37.9
HCM LOS F E E

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2
Vol Left, % 95% 0% 100% 0% 0% 0%
Vol Thru, % 5% 0% 0% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 81 405 148 623 355 488
LT Vol 77 0 148 0 0 0
Through Vol 4 0 0 623 355 0
RT Vol 0 405 0 0 0 488
Lane Flow Rate 84 422 154 649 370 508
Geometry Grp 7 7 7 7 7 7
Degree of Util (X) 0.199 0.86 0.355 1.402 0.769 0.958
Departure Headway (Hd) 9.098 7.88 8.293 7.777 8.056 7.329
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 397 464 432 467 451 498
Service Time 6.798 5.58 6.09 5.574 5.756 5.029
HCM Lane V/C Ratio 0.212 0.909 0.356 1.39 0.82 1.02
HCM Control Delay 14 42.7 15.6 215.7 32.9 57.6
HCM Lane LOS B E C F D F
HCM 95th-tile Q 0.7 8.8 1.6 30.8 6.6 12.1



HCM 6th AWSC Cumulative plus Project AM - Improvement
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: AM Peak

Watsonville Manabe Ow Road
Kimley-Horn

Synchro 11 Report 
Page 3

Intersection
Intersection Delay, s/veh 127.7
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 136 551 0 0 419 663 241 13 444 0 0 0
Future Vol, veh/h 136 551 0 0 419 663 241 13 444 0 0 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 142 574 0 0 436 691 251 14 463 0 0 0
Number of Lanes 1 1 0 0 1 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 2 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 2 2
Conflicting Approach Right NB WB
Conflicting Lanes Right 2 0 2
HCM Control Delay 162.6 155.9 49.7
HCM LOS F F E

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2
Vol Left, % 95% 0% 100% 0% 0% 0%
Vol Thru, % 5% 0% 0% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 254 444 136 551 419 663
LT Vol 241 0 136 0 0 0
Through Vol 13 0 0 551 419 0
RT Vol 0 444 0 0 0 663
Lane Flow Rate 265 462 142 574 436 691
Geometry Grp 7 7 7 7 7 7
Degree of Util (X) 0.637 0.962 0.353 1.35 0.968 1.397
Departure Headway (Hd) 9.401 8.184 9.535 9.016 8.489 7.76
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 386 449 380 408 432 477
Service Time 7.101 5.884 7.235 6.716 6.189 5.46
HCM Lane V/C Ratio 0.687 1.029 0.374 1.407 1.009 1.449
HCM Control Delay 27.2 62.5 17.3 198.5 65.2 213.2
HCM Lane LOS D F C F F F
HCM 95th-tile Q 4.2 11.6 1.6 25.4 11.6 30.9



HCM 6th AWSC Cumulative plus Project PM - Improvement
10: NB Hwy 1 Off-Ramp/NB Hwy 1 On-Ramp & Riverside Dr Timing Plan: PM Peak

Watsonville Manabe Ow Road
Kimley-Horn

Synchro 11 Report 
Page 2

Intersection
Intersection Delay, s/veh 154.2
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 188 695 0 0 564 502 145 5 422 0 0 0
Future Vol, veh/h 188 695 0 0 564 502 145 5 422 0 0 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 196 724 0 0 588 523 151 5 440 0 0 0
Number of Lanes 1 1 0 0 1 1 0 1 1 0 0 0

Approach EB WB NB
Opposing Approach WB EB
Opposing Lanes 2 2 0
Conflicting Approach Left NB EB
Conflicting Lanes Left 0 2 2
Conflicting Approach Right NB WB
Conflicting Lanes Right 2 0 2
HCM Control Delay 256.1 126.6 48.3
HCM LOS F F E

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2
Vol Left, % 97% 0% 100% 0% 0% 0%
Vol Thru, % 3% 0% 0% 100% 100% 0%
Vol Right, % 0% 100% 0% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 150 422 188 695 564 502
LT Vol 145 0 188 0 0 0
Through Vol 5 0 0 695 564 0
RT Vol 0 422 0 0 0 502
Lane Flow Rate 156 440 196 724 588 523
Geometry Grp 7 7 7 7 7 7
Degree of Util (X) 0.384 0.935 0.471 1.641 1.279 1.036
Departure Headway (Hd) 9.89 8.662 9.065 8.547 8.583 7.854
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 366 422 399 434 429 465
Service Time 7.59 6.362 6.765 6.247 6.283 5.554
HCM Lane V/C Ratio 0.426 1.043 0.491 1.668 1.371 1.125
HCM Control Delay 18.6 58.9 19.6 320.1 168.3 79.7
HCM Lane LOS C F C F F F
HCM 95th-tile Q 1.8 10.5 2.4 40.2 23.3 14.4
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E – SIDRA Outputs



MOVEMENT SUMMARY
Site: 101 [Int 10 - Cu+P AM (Site Folder: General)]

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: NB Hwy 1

3 L2 243 2.0 264 2.0 0.402 10.7 LOS B 2.0 51.3 0.69 0.75 0.88 21.6
8 T1 13 2.0 14 2.0 0.402 10.7 LOS B 2.0 51.3 0.69 0.75 0.88 30.2
18 R2 449 2.0 488 2.0 0.297 0.0 LOS A 0.0 0.0 0.00 0.00 0.00 34.6
Approach 705 2.0 766 2.0 0.402 3.9 LOS A 2.0 51.3 0.25 0.27 0.32 28.3

East: Riverside Drive

6 T1 419 2.0 455 2.0 0.489 9.9 LOS A 3.3 84.0 0.64 0.68 0.83 24.4
16 R2 671 2.0 729 2.0 0.444 0.0 LOS A 0.0 0.0 0.00 0.00 0.00 36.5
Approach 1090 2.0 1185 2.0 0.489 3.9 LOS A 3.3 84.0 0.25 0.26 0.32 32.6

West: Riverside Drive

5 L2 142 2.0 154 2.0 0.557 8.7 LOS A 0.0 0.0 0.00 0.00 0.00 37.2
2 T1 551 2.0 599 2.0 0.557 8.7 LOS A 0.0 0.0 0.00 0.00 0.00 26.2
Approach 693 2.0 753 2.0 0.557 8.7 LOS A 0.0 0.0 0.00 0.00 0.00 30.6

All 
Vehicles

2488 2.0 2704 2.0 0.557 5.2 LOS A 3.3 84.0 0.18 0.19 0.23 30.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 101 [Int 10 - Cu+P PM (Site Folder: General)]

New Site
Site Category: (None)
Roundabout

Vehicle Movement Performance
INPUT 

VOLUMES
DEMAND 
FLOWS

95% BACK OF 
QUEUE

Mov
ID

Turn Deg.
Satn

Aver.
Delay

Level of
Service

Prop.
Que

Effective
Stop 
Rate

Aver. 
No.

Cycles

Aver.
Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ]
veh/h % veh/h % v/c sec veh ft mph

South: NB Hwy 1

3 L2 146 2.0 159 2.0 0.291 10.4 LOS B 1.1 29.0 0.68 0.70 0.74 21.7
8 T1 5 2.0 5 2.0 0.291 10.4 LOS B 1.1 29.0 0.68 0.70 0.74 30.3
18 R2 425 2.0 462 2.0 0.281 0.0 LOS A 0.0 0.0 0.00 0.00 0.00 34.6
Approach 576 2.0 626 2.0 0.291 2.8 LOS A 1.1 29.0 0.18 0.18 0.19 29.7

East: Riverside Drive

6 T1 564 2.0 613 2.0 0.628 12.8 LOS B 6.8 172.8 0.72 0.85 1.16 22.7
16 R2 511 2.0 555 2.0 0.338 0.0 LOS A 0.0 0.0 0.00 0.00 0.00 36.6
Approach 1075 2.0 1168 2.0 0.628 6.8 LOS A 6.8 172.8 0.38 0.45 0.61 30.0

West: Riverside Drive

5 L2 201 2.0 218 2.0 0.720 12.8 LOS B 0.0 0.0 0.00 0.00 0.00 37.1
2 T1 695 2.0 755 2.0 0.720 12.8 LOS B 0.0 0.0 0.00 0.00 0.00 26.0
Approach 896 2.0 974 2.0 0.720 12.8 LOS B 0.0 0.0 0.00 0.00 0.00 30.8

All 
Vehicles

2547 2.0 2768 2.0 0.720 8.0 LOS A 6.8 172.8 0.20 0.23 0.30 30.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
Delay Model: HCM Delay Formula (Geometric Delay is not included).
Queue Model: HCM Queue Formula.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 101 [Int 10 - Cu+P AM (Site Folder: General)]
New Site
Site Category: (None)
Roundabout

Approaches Intersection
South East West

LOS A A A A



Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).
Delay Model: HCM Delay Formula (Geometric Delay is not included).
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 101 [Int 10 - Cu+P PM (Site Folder: General)]
New Site
Site Category: (None)
Roundabout

Approaches Intersection
South East West

LOS A A B A



Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).
Delay Model: HCM Delay Formula (Geometric Delay is not included).

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: KIMLEY-HORN & ASSOCIATES INC | Licence: NETWORK / Enterprise | Processed: Tuesday, July 12, 2022 11:25:55 AM
Project: K:\BAY_TPTO\197495001 - Watsonville Manabe Ow Road - BQH\Analysis\Sidra\Int 1, 9 & 10 Improvements.sip9



Transportation Impact Study │ Manabe Ow Road East Parcel – Warehousing Use
January 2023 │ Draft Final 68

F – Signal Warrant



TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS (2010 MUTCD)

MAJOR STREET: EB WB # OF APPROACH LANES: 1

MINOR STREET: NB SB # OF APPROACH LANES: 1

CITY, STATE: Watsonville, California

COMMENTS: Background Plus Project Conditions

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): N

MAJOR ST MINOR ST Ped Count WARRANT 2 WARRANT 3

  TWO-WAY
TRAFFIC

 TRAFFIC
HEAVY LEG CROSSING

MAJOR ST
MAIN
LINE

SIDE
STREET

BOTH
MET

MAIN
LINE

SIDE
STREET

BOTH
MET

MAIN
LINE

SIDE
STREET

BOTH
MET

MAIN
LINE

SIDE
STREET

BOTH
MET

Four-Hour Peak Hour

   THRESHOLD VALUES 500 150 750 75 400 120 600 60 60 75
06:30 AM TO 07:30 AM
07:30 AM TO 08:30 AM 1,783 705 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
08:30 AM TO 09:30 AM
09:30 AM TO 10:30 AM
10:30 AM TO 11:30 AM
11:00 AM TO 12:00 PM
12:30 PM TO 01:30 PM
01:30 PM TO 02:30 PM
02:30 PM TO 03:30 PM
03:30 PM TO 04:30 PM
04:30 PM TO 05:30 PM
05:30 PM TO 06:30 PM 1,971 576 Y Y Y Y Y Y Y Y Y Y Y Y Y Y
06:30 PM TO 07:30 PM
07:30 PM TO 08:30 PM
08:30 PM TO 09:30 PM
09:30 PM TO 10:30 PM

3,754 1,281 2 2 2 2 2 2 2 2 2 2 2 2 2 2

4 HRS NEEDED 1 HR NEEDED

NOT
SATISFIED SATISFIED

12/28/22
Kimley-Horn and Associates

Riverside Drive

NB Hwy 1

8 HOURS NEEDED 8 HOURS NEEDED 8 HOURS NEEDED for both Condition A & B

WARRANT 1 - Condition A, Part 1 WARRANT 1 - Condition B, Part 1 WARRANT 1 - Condition A, Part 2 WARRANT 1 - Condition B, Part 2

NOT SATISFIED NOT SATISFIED NOT SATISFIED



 
 
 
 
 

 

Memorandum   

 

Date:  October 18, 2022 

To:  Mike Campbell, MIG 

From:  Robert Del Rio, T.E. and Huy Tran, T.E. 

Subject: Review of the Manabe Ow Road East Warehouse Development Transportation Impact 
Study 

 

This memo presents the results of Hexagon’s review of the Transportation Impact Study (TIS) for the 
Manabe Ow Road East Warehouse (“Project”), located in Watsonville, California. The TIS was 
prepared by Kimley-Horn in September 2022 to assist the City of Watsonville with planning and the 
identification of conditions of approval and mitigate the Project’s VMT impacts and improve the 
identified level of service (LOS) deficiencies. The purpose of the peer review is to ensure that the 
completed TIS prepared for the subject project is technically adequate and that the conclusions and 
recommendations presented are appropriate. The scope of this review includes the review of the TIS 
and its recommended mitigation measures. 

Project Description 

The Manabe Ow Road East Warehouse development consists of a 175,760-square-foot warehouse 
building, which will be located in the Manabe-Ow Business Park Specific Plan Area. The project site is 
located on the easternmost lot on the west side of Ohlone Parkway and to the south of Manabe Ow 
Road. The project proposes three unsignalized driveways on Manabe Ow Road and one right-turn exit-
only driveway along Ohlone Parkway. The key findings of our review of the traffic report are presented 
in the following sections. 

Scope of Review 

The following items were reviewed in the traffic study: 

1. Study facilities and methodology 
2. Existing traffic count data and existing level of service results 
3. Project trip generation, distribution, and assignment 
4. Vehicle miles traveled evaluation 
5. Supplemental traffic operations 
6. Site Access 
7. Parking 
8. Conclusions and Recommendations Summary 
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Review Results 

It should be noted that the primary areas of concern that were identified in the review are centered 
around the identified number of employees for the project and proposed parking and their effect on the 
estimated daily trip and VMT generation for the proposed project. Furthermore, the lack of consistency 
in the evaluation approach for the daily trip and VMT generation projections used in this study and that 
used within the study for the distribution warehouse at 200 Manabe Ow Road, which is located directly 
adjacent to this proposed project is of concern and highlighted in the review. This proposed project and 
the 200 Manabe Ow Road building sizes and uses appear to be similar. Therefore, it would be 
expected that a comparison of the evaluation approach and analysis would indicate that each of the 
projects was evaluated on a consistent basis given their similarities and the timing of study completion. 
However, it does not appear that the studies are consistent. Each of the key issues of the review is 
discussed below along with the results of the review. 

Study Methodology 

Study Area (Page 4) 

The roundabout of Ohlone Parkway and Manabe Ow Road should be studied because this intersection 
is located adjacent to and provides access to the project site. 

Vehicle Queuing (Page 6) 

The report states “The 95th percentile queue length represents a condition where 95 percent of the time 
during the peak hour, traffic queues will be less than or equal to the queue length determined by the 
analysis. This is referred to as the “95th percentile queue”, which is less than the average queuing.” 

 Hexagon does not agree that the 95th percentile queue is less than the average queuing. This 
statement should be reworded to say that the 95th percentile queue is not typical of what an 
average driver would experience as the 95th percentile queue will rarely be exceeded.  

Trip Generation (Pages 19 – 20) 

 Table 4 of the TIS shows average trip rates from ITE. However, the project trip generation 
estimates were calculated based on the equation trip rates from ITE. This table should be 
revised to show the equation trip rates. 

 This proposed project would be estimated to generate 215 daily passenger-car trips if the ratio 
(1.12) of project size (175,760 s.f./156,961 s.f.) were applied to the estimated passenger-car 
trips of the Manabe West estimates of 192. 

 Per the daily trip estimates summarized in Table 1, this 175,760-s.f. project is projected to 
generate 211 daily passenger-car trips. The smaller 156,961 s.f. Manabe West project was 
projected to generate 192 daily passenger car trips. The ratios of project size to estimated 
passenger-car trips for both projects seem to align. However, the Manabe West TIS based the 
estimate of daily and peak hour trips on the anticipated number of employees. Explain why two 
different methods of estimating trips are being used for two developments that are similar in size 
and proposed use.  

 Similarly, there is a significant discrepancy when comparing the Manabe East and West 
estimates of daily truck trips. The Manabe West study estimated 91 daily truck trips for its 20 
dock doors. This project proposes approximately twice as many dock doors at 41 dock doors, 
yet the estimated 105 daily truck trips are only 15% greater than those of Manabe West. Truck 
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trips can vary and are primarily dependent on the operations of building tenants. Provide an 
explanation as to why the estimates of truck trips differ for similar uses.  

 Given that the estimated trips for the project are based on ITE warehousing rates, which may 
not be reflective of the project operations, the City should consider implementing a trip cap as 
part of its conditions of approval should they decide to proceed with the trip estimates as 
provided in Table 4 of the TIS. 
 

Table 1  
Trip Generation Comparison 

 

VMT Analysis (Pages 26 – 27) 

The VMT analysis relies on an estimate of project employees based on a conversion of the daily trips 
estimated to be generated by the proposed project to the number of daily employees using the ITE trip 
rates for a typical warehouse. The estimated 60 daily employees used in the analysis were verified by 
Hexagon as shown below in Table 2. 

Table 2  
ITE Warehouse Square Footage to Employee Conversion 

 

 However, the TIS (page 51) states that a maximum of 60 employees per shift is expected. In 
addition, per City staff, prior site plans and project descriptions have indicated that up to 161 
employees were anticipated. Provide clarification of the anticipated number of daily employees 
expected on site.  

 Using the City’s parking code and assuming an office area of 10,000 square feet, it is calculated 
that 200 on-site parking spaces could accommodate up to 161 employees per shift. Therefore, it 
is recommended that the VMT analysis be revised based on the expected number of daily 
employees, which should be determined based on the total number of employees in each 
anticipated shift. 

 
 

 

Project Ratio
Project Size (s.f./docks) (East/West) Calculated Reported

Manabe East
Passenger Car 175,760 1.12 215 211
Truck Docks 41 2.05 187 105
Total 402 316

Manabe West
Passenger Car 156,961 -- -- 192
Truck 20 -- -- 91
Total -- 283

Daily Trips

Daily Trips # of employees
ITE Land Use per 1,000 s.f. per employee (based on 175,760 s.f.) (based on the daily trips)
#150 - Warehousing 1.71 5.05 301 60

Daily Trip Rates (based on ITE Trip 

Generation Manual, 11th Edition)
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 The actual number of employees would have a minimal effect on VMT per employee because 
VMT is approximately proportional to the number of employees. However, as discussed in the 
following section, the number of employees will have a substantial effect on the calculation of 
the VMT banking fee.  

 Per the daily trip estimates provided in Table 1, this 175,760-s.f. project is projected to generate 
211 daily passenger-car trips. The smaller 156,961 s.f. Manabe West project was projected to 
generate 192 daily passenger-car trips. The ratios of size to estimated passenger-car trips for 
both projects seem to align. Thus, it would be expected that the total employee VMT of each 
project also would have a similar ratio given the close proximity of the two developments and 
similar uses. 

 Provide an explanation as to why this 175,760-s.f. project will generate nearly three times less 
total employee VMT than the smaller 156,961 s.f. Manabe West project, which was reported to 
generate 2,481 total employee VMT (see Table 3). 

 Based on the City’s VMT guidelines, the VMT threshold for office is 7.4 VMT per employee, 
which is 15% below the county-wide average, equating to 8.7 VMT per employee for the county-
wide average. Based on the TIS utilized a threshold of 11.8 VMT per employee, which is also 
stated to be 15% below the county-wide average, equating to 13.9 VMT per employee for the 
county-wide average. Please explain why the county-wide average VMTs per employee are 
significantly different between the City’s guidelines and TIS when the same model should have 
been used in both sources.  

 Please provide the home-based work attractions and the corresponding travel distances by TAZ 
for the calculation of 906 total VMT in Table 5 of the TIS. 

Table 3  
VMT Comparison 

 

VMT Bank Program (Page 28) 

The VMT banking fee is based on the total employee VMT and calculated by multiplying the VMT per 
employee by the anticipated number of employees. The VMT banking fee will be nearly three times 
greater when using 161 employees rather than the 60 employees used in the TIS. The VMT Banking 
Fee calculation of $91,452.60 presented on page 28 of the TIS should be revised per the following: 

 The calculation should be based on total VMT to eliminate rounding errors. 

 An estimate of the VMT banking fee is provided in Table 4 presuming a total of 161 employees. 
However, the fee should be based on the anticipated total number of employees and should 
align with the proposed on-site parking.  

 
  

Project Total Number of VMT per Threshold
Project Size (s.f.) VMT Employees Employee (VMT/Emp)

Manabe East 175,760 906 60 15.1 11.8
Manabe West 156,961 2,481 164 15.1 11.8
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Table 4  
VMT Banking Fee (Assuming 161 employees) 

 

Supplemental Traffic Operations Analysis 

Background Plus Project Conditions Analysis/Cumulative (2040) Conditions Analysis (Pages 34 
and 38) 

Please address the following discrepancies and revise the level of service analysis, vehicle queuing 
analysis, and turning movement volume figures as needed: 

 The delays under background plus project conditions and cumulative plus project conditions 
should be the same in the Manabe Ow Road East and Manabe Ow Road West studies. Please 
explain why they are different (see Table 5 for delay differences). Each of the projects should be 
included within one another’s background conditions per the description of background 
conditions on page 4.  

 The volumes under background and cumulative conditions in the Synchro calculations do not 
match the figures for some movements with the largest difference being nine trips (see 
attachments).  

 There are several locations on the attached level of service and queuing analysis tables, where 
the reported results do not match the Synchro calculations in the Appendix (see Tables 6-9). 

Site Access 

Site Circulation (Pages 43 – 44) 

State that the truck loading and parking area is gated and recommend that the employee surface 
parking lots located at the northern and eastern building frontages be connected to provide continuous 
on-site circulation between the different parking areas. 

Transit (Pages 44 – 45) 

The project transit user calculation should use the daily project trips without passenger-car-equivalent 
(PCE) of 316 because the 1.1% survey percentage is based on the number of workers or vehicles, not 
PCE. 

 
 

  

VMT per # of Total
Employee Employees VMT

Project 15.1 161 2,431
Threshold 11.8 161 1,900
Required VMT Reduction 531
15% TDM Reduction 365
Remaining Required VMT Reduction 166
Fee per VMT $1,524.21
VMT Banking Fee $253,018.86
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Table 5  
Differences in Reported Delays under Background Plus Project and Cumulative Plus Project  
Between the Manabe East and Manabe West Projects 

 

Required Vehicle Parking (Page 51) 

The proposed 200 off-street parking spaces stated on page 51 of the TIS is significantly more than 
would be required to support the identified maximum of 60 employees per shift. Per City parking 
requirements, a minimum of 99 vehicle parking spaces would be required if assuming a maximum of 60 
employees per shift and 10,000 s.f. of office space.  
 
Required Vehicle Parking Spaces = 10,000 s.f. office / 1 space per 300 s.f. + 5 spaces + 1 space per 
shift employee (60 per shift) = 99 spaces  
Proposed Vehicle Parking Spaces = 200 (vehicles) + 99 (trailers) = 299 

 Explain why the proposed number of parking spaces is more than twice the amount required per 
City’s codes. The required parking space calculations should use the maximum number of 
anticipated employees per shift. 

Conclusions and Recommendations Summary 

 Revise the conclusions and recommendations for consistency with previous comments. 

Project Deficiencies 

NB Highway 1 Ramps/W Riverside Drive (Page 55) 

The report states that the intersection would operate at an acceptable LOS A with a roundabout. State 
whether the LOS is for a one-lane or two-lane roundabout. 

Provide signal warrant calculations for this intersection. 

 

Delay
Type AM PM AM PM

Average 0.3 0.0 0.5 0.0

Worst 0.8 0.0 1.3 0.0

2 Main Street/S Green Valley
Road

Average -3.1 -1.5 -4.8 -9.5

3 Main Street/Ohlone Parkway Average -6.9 -14.1 -8.8 -11.8

4 Main Street/E Riverside Drive Average -2.0 0.0 -5.2 -9.4

Average 0.0 0.0 0.5 0.2

Worst 0.9 0.4 4.1 2.9

Average 0.0 0.0 0.3 0.2

Worst 0.5 0.5 1.7 2.3

7 Ohlone Parkway/W Beach Street Average 0.2 1.0 -0.2 -0.5

8 Walker Street/W Beach
Street

Average 0.8 0.6 2.1 3.1

Average 0.3 0.7 0.8 2.0

Worst 0.3 0.6 0.9 4.1

Average 1.0 0.6 4.0 6.2

Worst 5.6 6.7 18.9 67.2

1 Harkins Slough Road/NB Hwy 1 off-
ramp

# Intersection

5 Ohlone Parkway/Loma Vista Way

6 Ohlone Parkway/Lighthouse Drive

9 SB Hwy 1 ramps/W Riverside Drive

10 NB Hwy 1 ramps/W Riverside Drive

Cumulative Plus ProjectBackground Plus Project
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Trigger Analysis (Page 58) 

A trigger analysis should be conducted for intersection #6. 

Fair-share Contributions (Page 59) 

The fair-share contribution was calculated by dividing the project trips by the growth in traffic from 
background to cumulative plus project. However, the calculated growth only included a portion of 
pending projects because some were included under background conditions. The fair-share 
contribution should be revised to include all pending project trips because pending projects have not 
made any contribution toward the identified improvements. 
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Table 6  
Differences between LOS Table and Synchro Calculations under Existing Conditions 

 

# Intersection LOS Criteria Jurisdiction Control1

Existing
AM Peak PM Peak

LOS
Delay2

(sec)
LOS

Delay2

(sec)

1 Harkins Slough Road/NB Hwy 1 off-ramp D Caltrans SSSC
B 11.9 A 5.8
D 32.5 B 14.2

2 Main Street/S Green Valley Road D Caltrans Signal D 49.1 D 51.7
3 Main Street/Ohlone Parkway D Caltrans Signal D 51.0
4 Main Street/E Riverside Drive D Caltrans Signal D 38.8 D 45.8

5 Ohlone Parkway/Loma Vista Way D City SSSC
A 3.8 A 2.0
C 21.2 C 16.4

6 Ohlone Parkway/Lighthouse Drive D City SSSC
A 4.7 A 4.0
C 15.3 C 16.5

7 Ohlone Parkway/W Beach Street D City Signal B 14.3 B 12.6
8 Walker Street/W Beach Street D City AWSC C 19.6

9 SB Hwy 1 ramps/W Riverside Drive D Caltrans SSSC
B 14.2 C 15.0
C 24.4 D 27.7

10 NB Hwy 1 ramps/W Riverside Drive D Caltrans SSSC
A 8.0 A 4.2

11 Manabe Ow Road/Driveway 1 D City SSSC Future Intersection

12 Manabe Ow Road/Driveway 2 D City SSSC Future Intersection

13 Manabe Ow Road/Driveway 3 D City SSSC Future Intersection

14 Ohlone Parkway/Driveway 4 D City SSSC Future Intersection

Note: Intersections that are operating below acceptable levels are shown in .

1 SSSC = Side Street Stop Control; AWSC = All Way Stop Control

2
The average control delay is reported for signalized and AWSC intersections. The average control delay and the delay for the worst movement is reported for
SSSC intersections.
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Table 7  
Differences between LOS Table and Synchro Calculations under Background and Background Plus Project Conditions 

 

# Intersection
LOS

Criteria
Jurisdiction Control1

Background Background Plus Project
AM Peak PM Peak AM Peak PM Peak

LOS
Delay2

(sec)
LOS

Delay2

(sec)
LOS

Delay2

(sec)

Delay
Var

(sec)
LOS

Delay2

(sec)

Delay
Var

(sec)

1
Harkins Slough Road/NB
Hwy 1 off-ramp

D Caltrans SSSC
C 13.7 A 7.6 C 13.9 0.2 A 7.7 0.1

B 15.1 C 15.2 0.1

2
Main Street/S Green Valley
Road

D Caltrans Signal D 47.9 D 52.5 D 48.0 0.1 D 52.6 0.1

3 Main Street/Ohlone Parkway D Caltrans Signal D 47.1 D 52.0 D 47.2 0.1 D 52.1 0.1
4 Main Street/E Riverside Drive D Caltrans Signal D 38.6 D 46.5 D 38.7 0.1 D 46.6 0.1

5
Ohlone Parkway/Loma Vista
Way

D City SSSC
A 5.0 A 2.2 A 5.0 0.0 A 2.2 0.0
D 28.1 C 19.0 D 28.7 0.6 C 19.3 0.3

6
Ohlone Parkway/Lighthouse
Drive

D City SSSC
A 6.0 A 4.5 A 6.0 0.0 A 4.5 0.0
C 19.7 C 20.1 C 19.9 0.2 C 20.4 0.3

7
Ohlone Parkway/W Beach
Street

D City Signal B 15.5 B 13.8 B 16.2 0.7 B 14.3 0.5

8
Walker Street/W Beach
Street

D City AWSC D 28.7 D 29.2 0.5

9
SB Hwy 1 ramps/W Riverside
Drive

D Caltrans SSSC
C 17.7 C 16.0 C 18.1 0.4 C 16.7 0.7
D 29.8 D 29.6 D 30.3 0.5 D 30.0 0.4

10
NB Hwy 1 ramps/W Riverside
Drive

D Caltrans SSSC
A 10.4 A 5.0 B 11.2 0.8 A 5.4 0.4

11 Manabe Ow Road/Driveway 1 D City SSSC Future Intersection
A 0.6 - A 0.9 -
A 8.5 - A 8.5 -

12 Manabe Ow Road/Driveway 2 D City SSSC Future Intersection
A 0.8 - A 1.6 -
A 8.5 - A 8.6 -

13 Manabe Ow Road/Driveway 3 D City SSSC Future Intersection
A 1.1 - A 1.5 -
A 8.5 - A 8.6 -

14 Ohlone Parkway/Driveway 4 D City SSSC Future Intersection
A 0.1 - A 0.2 -
B 10.7 - B 10 -

Note: Intersections that are operating below acceptable levels are shown in . Project caused deficiencies are shaded.
1 SSSC = Side Street Stop Control; AWSC = All Way Stop Control

2 The average control delay is reported for signalized and AWSC intersections. The average control delay and the delay for the worst movement is reported for SSSC intersections.
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Table 8  
Differences between LOS Table and Synchro Calculations under Cumulative and Cumulative Plus Project Conditions 

 

# Intersection LOS
Criteria

Jurisdiction Control1

Cumulative Cumulative Plus Project
AM Peak PM Peak AM Peak PM Peak

LOS Delay2

(sec)
LOS Delay2

(sec)
LOS Delay2

(sec)

Delay
Var

(sec)
LOS Delay2

(sec)

Delay
Var

(sec)

1
Harkins Slough Road/NB Hwy
1 off-ramp

D Caltrans SSSC
C 19 A 8.0 C 19.4 0.4 A 8.1 0.1

C 16.3 C 16.4 0.1

2
Main Street/S Green Valley
Road

D Caltrans Signal D 50 D 50.0 0.0

3 Main Street/Ohlone Parkway D Caltrans Signal D 49.6 D 49.8 0.2
4 Main Street/E Riverside Drive D Caltrans Signal D 40.2 D 52.1 D 40.5 0.3 D 52.2 0.1

5
Ohlone Parkway/Loma Vista
Way

D City SSSC
B 11.2 A 6.2 B 11.6 0.4 A 6.3 0.1

6
Ohlone Parkway/Lighthouse
Drive

D City SSSC
B 10.1 A 8.3 B 10.3 0.2 A 8.4 0.1
D 32.5 D 33.5 1.0

7
Ohlone Parkway/W Beach
Street

D City Signal B 16.2 C 21.1 B 17.1 0.9 C 22.9 1.8

8 Walker Street/W Beach Street D City AWSC

9
SB Hwy 1 ramps/W Riverside
Drive

D Caltrans SSSC
D 33.7 D 35.1 D 34.6 0.9

10
NB Hwy 1 ramps/W Riverside
Drive

D Caltrans SSSC

11 Manabe Ow Road/Driveway 1 D City SSSC Future Intersection
A 0.6 - A 0.9 -
A 8.5 - A 8.5 -

12 Manabe Ow Road/Driveway 2 D City SSSC Future Intersection
A 0.8 - A 1.6 -
A 8.5 - A 8.6 -

13 Manabe Ow Road/Driveway 3 D City SSSC Future Intersection
A 1.1 - A 1.5 -
A 8.5 - A 8.6 -

14 Ohlone Parkway/Driveway 4 D City SSSC Future Intersection
A 0.1 - A 0.2 -
B 10.7 - B 10 -

Note: Intersections that are operating below acceptable levels are shown in . Project caused deficiencies are shaded.
1 SSSC = Side Street Stop Control; AWSC = All Way Stop Control
2 The average control delay is reported for signalized and AWSC intersections. The average control delay and the delay for the worst movement is reported for SSSC intersections.
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Table 9  
Difference between Queuing Table and Synchro Calculations 

Table 9: Vehicle Queuing Analysis

Note: NBL=northbound left, NBR=northbound right, SBL=southbound left, SBR=southbound right, EBL=eastbound left, EBR=eastbound right, WBL=westbound left, WBR=westbound right
Queue lengths greater than queue storage are . Deficiencies are shaded in gray. Queue lengths less than 25 feet are reported as <25.

AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak

EBR 140 94 121 127 129 127

WBL 260 166 190 220 242 223 205 243 246

EBR 100
NBL 300
EBL 130 62 97 84 118 99 130 97 113
WBR 120 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25
EBL 170 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25

NBTL 550 108 63 140 73 148 78 470 345 485 358

3 Main Street/Ohlone Parkway Signal

4 Main Street/E Riverside Drive Signal

7 Ohlone Parkway/W Beach Street Signal

10 NB Hwy 1 ramps/W Riverside Drive SSSC

Backgroud Background Plus Project Cumulative Cumulative Plus Project
# Intersection Control Movement

Storage
Length (ft)

Existing

05200



AM Peak‐Hour

Traffix Node Number: 1
Intersection Name: Harkings  Slough Rd/SR 1 NB Off-Ramp
Peak Hour: AM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 0 0 0 0 652 0 415 0 56 0 402 0 1525
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 0 0 0 0 45 0 37 0 0 0 1 0 83

Background Conditions 0 0 0 0 697 0 452 0 56 0 403 0 1608
0 0 0 0 1 0 1 0 0 0 0 0

Project Trips (Background) 0 0 0 0 1 0 3 0 0 0 0 0 4
Project Trips 0 0 0 0 1 0 3 0 0 0 0 0 4

Background Plus Project Conditions 0 0 0 0 698 0 455 0 56 0 403 0 1612
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 0 0 0 0 697 0 478 0 66 0 421 0 1662
0 0 0 0 0 0 1 0 0 0 0 0

Project Trips (Cumulative) 0 0 0 0 1 0 3 0 0 0 0 0 4

Cumulative Plus Project Conditions 0 0 0 0 698 0 481 0 66 0 421 0 1666
0 0 0 0 0 0 0 0 0 0 0 0

Traffix Node Number: 2
Intersection Name: Green Valley/Main
Peak Hour: AM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 132 426 220 223 555 130 153 465 234 280 551 186 3555
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 23 23 29 33 55 20 3 27 0 0 26 26 265

Background Conditions 155 449 249 256 610 150 156 492 234 280 577 212 3820
0 0 0 1 0 0 0 0 0 0 0 0

Project Trips (Background) 0 0 2 1 0 0 0 0 0 0 0 0 3
Project Trips 0 0 2 1 0 0 0 0 0 0 0 0 3

Background Plus Project Conditions 155 449 251 257 610 150 156 492 234 280 577 212 3823
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 165 459 259 271 620 160 166 507 244 290 702 222 4065
0 0 0 1 0 0 0 0 0 0 0 0

Project Trips (Cumulative) 0 0 2 1 0 0 0 0 0 0 0 0 3

Cumulative Plus Project Conditions 165 459 261 272 620 160 166 507 244 290 702 222 4068
0 0 0 0 0 0 0 0 0 0 0 0

Hexagon Transportation Consultants, Inc.

10/2/2022

100_East_AM

ITE Trip Rate Comparison.xlsx



AM Peak‐Hour

Traffix Node Number: 3
Intersection Name: Ohlone/Main
Peak Hour: AM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 162 271 63 43 484 125 146 268 303 209 602 114 2790
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 7 10 8 8 81 9 22 3 39 24 54 4 269

Background Conditions 169 281 71 51 565 134 168 271 342 233 656 118 3059
0 0 0 0 0 1 1 0 1 0 0 0

Project Trips (Background) 0 2 0 0 0 3 1 0 1 2 0 0 9
Project Trips 0 2 0 0 0 3 1 0 1 2 0 0 9

Background Plus Project Conditions 169 283 71 51 565 137 169 271 343 235 656 118 3068
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 207 291 81 61 610 144 178 281 389 325 686 135 3388
0 0 0 0 0 1 1 0 1 0 0 0

Project Trips (Cumulative) 0 2 0 0 0 3 1 0 1 2 0 0 9

Cumulative Plus Project Conditions 207 293 81 61 610 147 179 281 390 327 686 135 3397
0 0 0 0 0 0 0 0 0 0 0 0

Traffix Node Number: 4
Intersection Name: Main/Riverside
Peak Hour: AM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 24 410 50 54 444 265 285 757 369 296 339 60 3353
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 53 42 53 59 6 0 0 9 6 9 6 10 253

Background Conditions 77 452 103 113 450 265 285 766 375 305 345 70 3606
0 0 0 0 -2 0 0 0 0 0 -2 0

Project Trips (Background) 0 0 0 0 2 0 0 0 4 2 1 0 9
Project Trips 0 0 0 0 2 0 0 0 4 2 1 0 9

Background Plus Project Conditions 77 452 103 113 452 265 285 766 379 307 346 70 3615
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 87 474 113 123 467 275 330 827 419 373 372 80 3940
0 0 0 0 -2 0 0 0 0 0 -2 0

Project Trips (Cumulative) 0 0 0 0 2 0 0 0 4 2 1 0 9

Cumulative Plus Project Conditions 87 474 113 123 469 275 330 827 423 375 373 80 3949
0 0 0 0 0 0 0 0 0 0 0 0

Hexagon Transportation Consultants, Inc.

10/2/2022

100_East_AM

ITE Trip Rate Comparison.xlsx



AM Peak‐Hour

Traffix Node Number: 5
Intersection Name: Ohlone/Loma Vista
Peak Hour: AM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 48 254 14 25 0 6 4 277 9 10 2 92 741
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 9 28 2 2 0 3 3 50 12 13 0 9 131

Background Conditions 57 282 16 27 0 9 7 327 21 23 2 101 872
0 3 0 0 0 0 0 3 0 0 0 0

Project Trips (Background) 0 11 0 0 0 0 0 3 0 0 0 0 14
Project Trips 0 11 0 0 0 0 0 3 0 0 0 0 14

Background Plus Project Conditions 57 293 16 27 0 9 7 330 21 23 2 101 886
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 75 336 29 40 0 25 20 338 34 34 15 116 1062
0 3 0 0 0 0 0 3 0 0 0 0

Project Trips (Cumulative) 0 11 0 0 0 0 0 3 0 0 0 0 14

Cumulative Plus Project Conditions 75 347 29 40 0 25 20 341 34 34 15 116 1076
0 0 0 0 0 0 0 0 0 0 0 0

Traffix Node Number: 6
Intersection Name: Ohlone/Lighthouse
Peak Hour: AM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 35 217 19 28 2 9 8 167 23 55 0 96 659
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 7 43 7 20 0 19 11 21 9 11 0 7 155

Background Conditions 42 260 26 48 2 28 19 188 32 66 0 103 814
0 3 0 0 0 0 0 3 0 -1 0 0

Project Trips (Background) 0 11 0 0 0 0 0 3 0 0 0 0 14
Project Trips 0 11 0 0 0 0 0 3 0 0 0 0 14

Background Plus Project Conditions 42 271 26 48 2 28 19 191 32 66 0 103 828
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 52 275 43 64 15 38 30 221 48 84 11 113 994
0 3 0 0 0 0 0 3 0 -1 0 0

Project Trips (Cumulative) 0 11 0 0 0 0 0 3 0 0 0 0 14

Cumulative Plus Project Conditions 52 286 43 64 15 38 30 224 48 84 11 113 1008
0 0 0 0 0 0 0 0 0 0 0 0

Hexagon Transportation Consultants, Inc.

10/2/2022

100_East_AM

ITE Trip Rate Comparison.xlsx



AM Peak‐Hour

Traffix Node Number: 7
Intersection Name: Ohlone/Beach
Peak Hour: AM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 121 0 167 165 194 0 0 0 0 0 157 75 879
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 23 0 62 53 0 0 0 0 0 0 0 24 162

Background Conditions 144 0 229 218 194 0 0 0 0 0 157 99 1041
-2 0 -7 -4 0 0 0 0 0 0 0 -5

Project Trips (Background) 7 0 5 11 0 0 0 0 0 0 0 16 39
Project Trips 7 0 5 11 0 0 0 0 0 0 0 16 39

Background Plus Project Conditions 151 0 234 229 194 0 0 0 0 0 157 115 1080
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 159 0 243 255 229 0 0 0 0 0 175 115 1176
-2 0 -7 -4 0 0 0 0 0 0 0 -5

Project Trips (Cumulative) 7 0 5 11 0 0 0 0 0 0 0 16 39

Cumulative Plus Project Conditions 166 0 248 266 229 0 0 0 0 0 175 131 1215
0 0 0 0 0 0 0 0 0 0 0 0

Traffix Node Number: 8
Intersection Name: Walker/Beach
Peak Hour: AM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 208 219 64 33 149 38 21 202 50 50 161 129 1324
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 1 0 9 7 34 0 29 7 5 10 73 0 175

Background Conditions 209 219 73 40 183 38 50 209 55 60 234 129 1499
0 0 0 0 1 0 0 0 1 1 1 0

Project Trips (Background) 1 0 0 0 3 0 0 0 4 1 1 0 10
Project Trips 1 0 0 0 3 0 0 0 4 1 1 0 10

Background Plus Project Conditions 210 219 73 40 186 38 50 209 59 61 235 129 1509
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 254 229 83 50 199 52 60 219 86 75 254 146 1707
0 0 0 0 1 0 0 0 1 1 1 0

Project Trips (Cumulative) 1 0 0 0 3 0 0 0 4 1 1 0 10

Cumulative Plus Project Conditions 255 229 83 50 202 52 60 219 90 76 255 146 1717
0 0 0 0 0 0 0 0 0 0 0 0

Hexagon Transportation Consultants, Inc.

10/2/2022

100_East_AM

ITE Trip Rate Comparison.xlsx



AM Peak‐Hour

Traffix Node Number: 9
Intersection Name: SB SR 1/Riverside
Peak Hour: AM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 218 0 408 0 281 0 0 0 0 144 168 0 1219
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 21 0 33 0 3 0 0 0 0 18 5 0 80

Background Conditions 239 0 441 0 284 0 0 0 0 162 173 0 1299
-6 0 0 0 1 0 0 0 0 -2 0 0

Project Trips (Background) 13 0 0 0 3 0 0 0 0 2 5 0 23
Project Trips 13 0 0 0 3 0 0 0 0 2 5 0 23

Background Plus Project Conditions 252 0 441 0 287 0 0 0 0 164 178 0 1322
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 263 0 496 0 319 0 0 0 0 201 193 0 1472
-6 0 0 0 1 0 0 0 0 -2 0 0

Project Trips (Cumulative) 13 0 0 0 3 0 0 0 0 2 5 0 23

Cumulative Plus Project Conditions 276 0 496 0 322 0 0 0 0 203 198 0 1495
0 0 0 0 0 0 0 0 0 0 0 0

Traffix Node Number: 10
Intersection Name: NB SR 1/Riverside
Peak Hour: AM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 0 0 0 631 317 0 342 3 154 0 440 107 1994
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 0 0 0 25 36 0 52 0 3 0 33 5 154

Background Conditions 0 0 0 656 353 0 394 3 157 0 473 112 2148
0 0 0 -6 0 0 -3 0 1 0 0 0

Project Trips (Background) 0 0 0 1 0 0 1 0 3 0 0 5 10
Project Trips 0 0 0 1 0 0 1 0 3 0 0 5 10

Background Plus Project Conditions 0 0 0 657 353 0 395 3 160 0 473 117 2158
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 0 0 0 670 419 0 448 13 240 0 551 137 2478
0 0 0 -6 0 0 -3 0 1 0 0 0

Project Trips (Cumulative) 0 0 0 1 0 0 1 0 3 0 0 5 10

Cumulative Plus Project Conditions 0 0 0 671 419 0 449 13 243 0 551 142 2488
0 0 0 0 0 0 0 0 0 0 0 0

Hexagon Transportation Consultants, Inc.
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PM Peak‐Hour

Traffix Node Number: 1
Intersection Name: Harkings  Slough Rd/SR 1 NB Off-Ramp
Peak Hour: PM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 0 0 0 0 441 0 514 0 14 0 66 0 1035
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 0 0 0 0 34 0 31 0 0 0 5 0 70

Background Conditions 0 0 0 0 475 0 545 0 14 0 71 0 1105
0 0 0 0 2 0 -1 0 0 0 0 0

Project Trips (Background) 0 0 0 0 3 0 1 0 0 0 0 0 4
Project Trips 0 0 0 0 3 0 1 0 0 0 0 0 4

Background Plus Project Conditions 0 0 0 0 478 0 546 0 14 0 71 0 1109
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 0 0 0 0 533 0 571 0 24 0 82 0 1210
0 0 0 0 2 0 -1 0 0 0 0 0

Project Trips (Cumulative) 0 0 0 0 3 0 1 0 0 0 0 0 4

Cumulative Plus Project Conditions 0 0 0 0 536 0 572 0 24 0 82 0 1214
0 0 0 0 0 0 0 0 0 0 0 0

Traffix Node Number: 2
Intersection Name: Green Valley/Main
Peak Hour: PM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 127 433 225 279 600 198 120 447 335 317 895 342 4318
0 0 0 0 0 0 0 0 0 0 1 0

Approved and Pending Project Trips 11 11 21 21 43 15 6 16 0 0 37 15 196

Background Conditions 138 444 246 300 643 213 126 463 335 317 932 357 4514
0 0 0 3 0 0 0 0 0 0 0 0

Project Trips (Background) 0 0 1 4 0 0 0 0 0 0 0 0 5
Project Trips 0 0 1 4 0 0 0 0 0 0 0 0 5

Background Plus Project Conditions 138 444 247 304 643 213 126 463 335 317 932 357 4519
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 160 454 272 310 909 234 136 473 375 327 1032 367 5049
0 0 0 3 0 0 0 0 0 0 0 0

Project Trips (Cumulative) 0 0 1 4 0 0 0 0 0 0 0 0 5

Cumulative Plus Project Conditions 160 454 273 314 909 234 136 473 375 327 1032 367 5054
0 0 0 0 0 0 0 0 0 0 0 0
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PM Peak‐Hour

Traffix Node Number: 3
Intersection Name: Ohlone/Main
Peak Hour: PM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 142 183 103 48 625 128 118 293 330 191 959 232 3352
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 8 11 6 5 58 8 19 3 21 23 45 6 213

Background Conditions 150 194 109 53 683 136 137 296 351 214 1004 238 3565
0 0 0 0 0 -1 2 2 3 0 0 0

Project Trips (Background) 0 1 0 0 0 1 2 2 4 1 0 0 11
Project Trips 0 1 0 0 0 1 2 2 4 1 0 0 11

Background Plus Project Conditions 150 195 109 53 683 137 139 298 355 215 1004 238 3576
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 175 208 119 63 831 167 147 317 538 310 1030 268 4173
0 0 0 0 0 -1 2 2 3 0 0 0

Project Trips (Cumulative) 0 1 0 0 0 1 2 2 4 1 0 0 11

Cumulative Plus Project Conditions 175 209 119 63 831 168 149 319 542 311 1030 268 4184
0 0 0 0 0 0 0 0 0 0 0 0

Traffix Node Number: 4
Intersection Name: Main/Riverside
Peak Hour: PM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 34 673 86 43 376 392 339 684 340 607 496 58 4128
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 5 16 16 13 7 0 0 7 9 5 5 7 90

Background Conditions 39 689 102 56 383 392 339 691 349 612 501 65 4218
0 0 0 0 -2 0 0 0 0 3 -1 0

Project Trips (Background) 0 0 0 0 1 0 0 0 2 4 2 0 9
Project Trips 0 0 0 0 1 0 0 0 2 4 2 0 9

Background Plus Project Conditions 39 689 102 56 384 392 339 691 351 616 503 65 4227
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 51 766 112 66 442 427 368 719 435 685 515 75 4661
0 0 0 0 -2 0 0 0 0 3 -1 0

Project Trips (Cumulative) 0 0 0 0 1 0 0 0 2 4 2 0 9

Cumulative Plus Project Conditions 51 766 112 66 443 427 368 719 437 689 517 75 4670
0 0 0 0 0 0 0 0 0 0 0 0

Hexagon Transportation Consultants, Inc.
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PM Peak‐Hour

Traffix Node Number: 5
Intersection Name: Ohlone/Loma Vista
Peak Hour: PM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 88 266 26 20 3 6 17 274 17 12 2 38 769
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 6 46 1 2 0 0 1 32 2 2 0 6 98

Background Conditions 94 312 27 22 3 6 18 306 19 14 2 44 867
0 -2 0 0 0 0 0 9 0 0 0 0

Project Trips (Background) 0 4 0 0 0 0 0 11 0 0 0 0 15
Project Trips 0 4 0 0 0 0 0 11 0 0 0 0 15

Background Plus Project Conditions 94 316 27 22 3 6 18 317 19 14 2 44 882
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 106 407 39 37 13 19 35 487 35 27 12 59 1276
0 -2 0 0 0 0 0 9 0 0 0 0

Project Trips (Cumulative) 0 4 0 0 0 0 0 11 0 0 0 0 15

Cumulative Plus Project Conditions 106 411 39 37 13 19 35 498 35 27 12 59 1291
0 0 0 0 0 0 0 0 0 0 0 0

Traffix Node Number: 6
Intersection Name: Ohlone/Lighthouse
Peak Hour: PM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 75 178 39 22 0 5 7 223 83 35 2 60 729
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 4 19 11 12 0 8 20 26 2 1 0 5 108

Background Conditions 79 197 50 34 0 13 27 249 85 36 2 65 837
0 -2 0 0 0 0 0 9 0 0 0 0

Project Trips (Background) 0 4 0 0 0 0 0 11 0 0 0 0 15
Project Trips 0 4 0 0 0 0 0 11 0 0 0 0 15

Background Plus Project Conditions 79 201 50 34 0 13 27 260 85 36 2 65 852
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 93 375 69 51 0 24 37 305 102 57 12 75 1200
0 -2 0 0 0 0 0 9 0 0 0 0

Project Trips (Cumulative) 0 4 0 0 0 0 0 11 0 0 0 0 15

Cumulative Plus Project Conditions 93 379 69 51 0 24 37 316 102 57 12 75 1215
0 0 0 0 0 0 0 0 0 0 0 0
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PM Peak‐Hour

Traffix Node Number: 7
Intersection Name: Ohlone/Beach
Peak Hour: PM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 95 0 144 213 129 0 0 0 0 0 345 144 1070
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 18 0 23 43 0 0 0 0 0 0 0 24 108

Background Conditions 113 0 167 256 129 0 0 0 0 0 345 168 1178
5 0 6 -4 0 0 0 0 0 0 0 -5

Project Trips (Background) 15 0 15 5 0 0 0 0 0 0 0 8 43
Project Trips 15 0 15 5 0 0 0 0 0 0 0 8 43

Background Plus Project Conditions 128 0 182 261 129 0 0 0 0 0 345 176 1221
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 259 0 254 288 228 0 0 0 0 0 392 206 1627
5 0 6 -4 0 0 0 0 0 0 0 -5

Project Trips (Cumulative) 15 0 15 5 0 0 0 0 0 0 0 8 43

Cumulative Plus Project Conditions 274 0 269 293 228 0 0 0 0 0 392 214 1670
0 0 0 0 0 0 0 0 0 0 0 0

Traffix Node Number: 8
Intersection Name: Walker/Beach
Peak Hour: PM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 142 259 65 61 116 48 45 250 57 113 269 241 1666
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 0 0 0 0 15 4 1 7 9 6 11 1 54

Background Conditions 142 259 65 61 131 52 46 257 66 119 280 242 1720
0 0 0 0 -1 0 0 0 -1 4 2 1

Project Trips (Background) 0 0 0 0 1 0 0 0 1 4 3 1 10
Project Trips 0 0 0 0 1 0 0 0 1 4 3 1 10

Background Plus Project Conditions 142 259 65 61 132 52 46 257 67 123 283 243 1730
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 208 269 75 71 204 62 56 267 115 143 402 266 2138
0 0 0 0 -1 0 0 0 -1 4 2 1

Project Trips (Cumulative) 0 0 0 0 1 0 0 0 1 4 3 1 10

Cumulative Plus Project Conditions 208 269 75 71 205 62 56 267 116 147 405 267 2148
0 0 0 0 0 0 0 0 0 0 0 0
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10/2/2022

100_East_PM

ITE Trip Rate Comparison.xlsx



PM Peak‐Hour

Traffix Node Number: 9
Intersection Name: SB SR 1/Riverside
Peak Hour: PM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 235 0 404 0 194 0 0 0 0 211 348 0 1392
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 18 0 6 0 6 0 0 0 0 12 6 0 48

Background Conditions 253 0 410 0 200 0 0 0 0 223 354 0 1440
-4 0 -3 0 -1 0 0 0 0 1 4 0

Project Trips (Background) 7 0 0 0 1 0 0 0 0 5 10 0 23
Project Trips 7 0 0 0 1 0 0 0 0 5 10 0 23

Background Plus Project Conditions 260 0 410 0 201 0 0 0 0 228 364 0 1463
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 286 0 424 0 331 0 0 0 0 439 400 0 1880
-4 0 -3 0 -1 0 0 0 0 1 4 0

Project Trips (Cumulative) 7 0 0 0 1 0 0 0 0 5 10 0 23

Cumulative Plus Project Conditions 293 0 424 0 332 0 0 0 0 444 410 0 1903
0 0 0 0 0 0 0 0 0 0 0 0

Traffix Node Number: 10
Intersection Name: NB SR 1/Riverside
Peak Hour: PM

Movements
North Approach East Approach South Approach West Approach

Scenario: RT TH LT RT TH LT RT TH LT RT TH LT Total

Existing Conditions 0 0 0 488 345 0 380 4 71 0 620 145 2053
0 0 0 0 0 0 0 0 0 0 0 0

Approved and Pending Project Trips 0 0 0 4 10 0 27 0 6 0 3 6 56

Background Conditions 0 0 0 492 355 0 407 4 77 0 623 151 2109
0 0 0 1 0 0 -1 0 -1 0 0 4

Project Trips (Background) 0 0 0 5 0 0 1 0 1 0 0 10 17
Project Trips 0 0 0 5 0 0 1 0 1 0 0 10 17

Background Plus Project Conditions 0 0 0 497 355 0 408 4 78 0 623 161 2126
0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Conditions 0 0 0 506 564 0 424 5 145 0 695 191 2530
0 0 0 1 0 0 -1 0 -1 0 0 4

Project Trips (Cumulative) 0 0 0 5 0 0 1 0 1 0 0 10 17

Cumulative Plus Project Conditions 0 0 0 511 564 0 425 5 146 0 695 201 2547
0 0 0 0 0 0 0 0 0 0 0 0

Hexagon Transportation Consultants, Inc.
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