Appendix J
Trip Generation and Operations Analysis

Memorandum
Date:

April 15, 2021

To:

Nick Pappani, Raney Planning & Management, Inc.

From:

Robert Del Rio, T.E., Luis Descanzo

Subject:

Trip Generation and Operations Analysis for the Proposed Royal Oak Village Affordable
Housing Development in Morgan Hill, California

Hexagon Transportation Consultants, Inc. has completed a trip generation and operations analysis for
the proposed affordable housing apartment development project located at 15440 Monterey Road in
Morgan Hill, California (APN: 779-04-075) (see Figure 1). The project as proposed consists of the
construction of 73 apartment units on the site that is currently occupied by vacated warehouse buildings
and storage yard (see Figure 2 for site plan). Access to the project site would be provided via one fullaccess driveway at the Calle Sueno/Watsonville Road intersection. Approximately 140 parking spaces
would be provided on-site. The methodology, results, and recommendations of the analysis are
discussed below.

Scope of Study
The current General Plan, Morgan Hill 2035 General Plan, adopted in July 2016 uses Level of Service
(LOS) as its primary metric for the evaluation of the projected operation of the City’s roadway system.
Therefore, this traffic operations analysis based upon peak hour intersection level of service analysis is
included for consistency with the General Plan goals and policies. The traffic operations analysis
supplements the CEQA required VMT analysis provided in a separate memorandum. However, the
determination of project impacts per CEQA requirements is based solely on the VMT analysis.
The purposes of the trip generation and operations analysis are to evaluate the magnitude of traffic that
would be added to the roadway system due to the proposed project and to determine whether a
comprehensive traffic study is required for the proposed project. The analysis consists of an evaluation
of trip generation and peak-hour intersection level of service analysis at intersections in the immediate
vicinity of the project site. Traffic conditions were evaluated for the scenarios listed below.
Existing Conditions. Existing conditions represent the existing peak-hour traffic volumes on the
existing roadway network. Existing traffic volumes were represented by traffic counts collected in
March 2019 for the intersection of Monterey Road/Watsonville Road. New traffic counts conducted
in March 2021 at the same intersection showed a 30% reduction in AM peak-hour traffic volumes
and a small increase of less than 3% in PM peak-hour traffic volumes. Therefore, new AM peakhour traffic counts conducted at the intersection of Calle Sueno/Watsonville Road were factored by
30% to represent non-pandemic conditions.
Existing Plus Project Conditions. Existing plus project peak-hour traffic volumes were estimated
by adding to the existing traffic volumes the additional traffic that would be generated by the
proposed project. Existing plus project conditions were evaluated relative to existing conditions in
order to determine the effects of the proposed project on existing traffic conditions.
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Figure 1
Site Location and Study Intersection
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Figure 2
Site Plan and Project Trips at Driveway
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Year 2025 Cumulative Conditions. Year 2025 Cumulative conditions represent future traffic
volumes on the future transportation network. Year 2025 Cumulative conditions include traffic
growth projected to occur in the Year 2025 without the proposed project.
Year 2025 Cumulative with Project Conditions. Year 2025 Cumulative with project consists of
Year 2025 Cumulative traffic conditions with the addition of project traffic.

Project Trip Generation Estimates and Assignment
In determining the project trip generation, the magnitude of traffic entering and existing the site is
estimated for the AM and PM peak hours. Through empirical research, data have been collected that
quantify the amount of traffic produced by many types of land uses. The research is compiled in the
Institute of Transportation Engineers’ (ITE) Trip Generation Manual, 10th Edition (2017).The standard
trip generation rates can be applied to help predict the future traffic increases that would result from a
new development. The rates published for “Multifamily Housing (Mid-Rise)” (ITE Land Use 221) were
used to estimate the trips generated by the proposed project. ITE land use #221 includes apartment,
townhouse, and condominium developments that have between three and ten levels. As proposed, the
site would consist of three-story apartment buildings.
After applying the ITE trip rates, it is estimated that the project would generate 25 vehicle trips (7
inbound and 18 outbound) during the AM peak hour and 33 vehicle trips (20 inbound and 13 outbound)
during the PM peak hour (see Table 1).
Table 1
Trip Generation Summary
ITE Land
Land Use
Proposed Land Use
Multifamily Housing (Mid-Rise)

Use Code 1
221

Pk-Hr
Size
73 Dwelling Units

AM Peak Hour
Trip

Rate

In

0.344

7

Pk-Hr

Out Total
18

25

PM Peak Hour
Trip

Rate

In

0.45

20

Out Total
13

33

Notes:
Source: ITE Trip Generation Manual , 10th Edition 2017.

1

The directional distribution of site-generated traffic to and from the project site was estimated based on
the existing travel patterns on the surrounding roadway network that reflect typical weekday AM and
PM peak commute patterns, the location of the project driveways, freeway access points, and the
locations of complimentary land uses. The peak-hour project trips associated with the proposed project
were added to the transportation network in accordance with the distribution pattern. The project trip
distribution pattern and assignment of project trips at the study intersections are shown on Figure 3.

Year 2025 Project Trip Generation Estimates
Year 2025 Cumulative traffic volumes were developed based on traffic forecasts produced for the City
of Morgan Hill 2035 General Plan using the City’s Traffic Demand Forecasting (TDF) model. The Year
2035 General Plan traffic forecasts include land use growth and transportation improvements
associated with buildout of the City’s General Plan.
The 2035 General Plan forecasts also include trips associated with the adopted General Plan land uses
for the project site. Therefore, the trips associated with the adopted General Plan land uses for the
project site were removed to develop Year 2025 Cumulative no project traffic volumes. Hexagon
prepared trip estimates for the project site GP land uses which were estimated to consist of
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Figure 3
Project Trip Distribution and Trip Assignment
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approximately 92 multi-family dwelling units, 7,000 s.f. of retail and service use, and 5,000 s.f. of office
use and the proposed development plan. The trip estimates indicate that the proposed development
plan is of less intensity than that assumed in the General Plan traffic model for the project site. The
proposed development plan would result in 20 fewer AM peak-hour trips and 42 fewer PM peak-hour
trips at the project site when compared with the land uses included in the City’s current General Plan
traffic model. The comparison of trip generation per the General Plan traffic model and proposed
project are presented in Table 2.
Table 2
General Plan Project Trip Generation Estimates Comparison
ITE Land
Land Use

Use Code

Proposed Land Use
Multifamily Housing (Mid-Rise)

Pk-Hr
1

Size

AM Peak Hour
Trip

Rate

In

Pk-Hr

Out Total

PM Peak Hour
Trip

Rate

In

Out Total

221

73 Dwelling Units

0.344

7

18

25

0.45

20

13

33

221
820
710

92 Dwelling Units
7,000 Square Feet
5,000 Square Feet

0.344
0.940
1.160

8
4
5

24
3
1

32
7
6

0.45
3.81
1.15

26
13
1

16
14
5

42
27
6

-10

-10

-20

-20

-22

-42

2

Approved Land Uses
Multifamily Housing (Mid-Rise)
Shopping Center
General Office Building
Net Project Trips

Notes:
Source: ITE Trip Generation Manual , 10th Edition 2017.
2
Approved land uses for the project site were obained from the 2035 General Plan Traffic Demand Forecasting (TDF) model.
1

The Year 2025 Cumulative no project traffic volumes were then estimated using a growth method that
involved adding a proportion (10 Years or 50%) of the 2035 projected growth, with removal of the trips
associated with the adopted General Plan land uses for the project, to existing traffic counts at each of
the study intersections.
Additionally, it should be noted that the Mixed-Use Flex (7-24 du/ac) land use designation is currently
assigned to the 3.7-acre project site per the City’s General Plan Land Use Map. Per the land use
designation and maximum allowable development standards, the project site may support up to 89
dwelling units per the General Plan.

Intersection Level of Service Analysis Methodologies
Traffic conditions at the study intersections were analyzed for the weekday AM and PM peak hours of
traffic. The weekday AM peak hour of traffic generally falls within the 7:00 AM to 9:00 AM period and
the weekday PM peak hour is typically in the 4:00 PM to 6:00 PM period. It is during these times that
the most congested traffic conditions occur on a typical weekday.

Signalized Intersections
Signalized intersections are subject to the City of Morgan Hill's level of service standards. The City of
Morgan Hill's level of service methodology is TRAFFIX, which is based on the 2000 Highway Capacity
Manual (HCM) method for signalized intersections. TRAFFIX evaluates signalized intersections
operations based on average delay time for all vehicles at the intersection. Since TRAFFIX is also the
CMP-designated intersection level of service methodology, the City of Morgan Hill methodology
employs the CMP defaults values for the analysis parameters, which include adjusted saturation flow
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rates to reflect conditions in Santa Clara County. All intersections within the City of Morgan Hill are
required to meet the City’s LOS standard of LOS D, with the exception of the following:


LOS F for Downtown intersections and segments including at Main/Monterey, along Monterey
Road between Main and Fifth Street, and along Depot Street at First through Fifth Street;



LOS E for the following intersections and freeway zones:
 Main Avenue and Del Monte Avenue
 Main Avenue and Depot Street
 Dunne Avenue and Del Monte Avenue
 Dunne Avenue and Monterey Avenue
 Dunne Avenue and Church Street
 Dunne Avenue and Depot Street
 Cochrane Road and Monterey Road
 Tennant Avenue and Monterey Road
 Tennant Avenue and Butterfield Boulevard
 Cochrane Road Freeway Zone: from Madrone Parkway/Cochrane Plaza to Cochrane
Road/DePaul Drive
 Dunne Avenue Freeway Zone: from Walnut Grove Drive/East Dunne Avenue to Condit
Road/East Dunne Avenue
 Tennant Avenue Freeway Zone: from Butterfield Boulevard/Tennant Avenue to Condit
Road/Tennant Avenue

According to the City of Morgan Hill level of service guidelines, a development is said to create a
significant adverse effect on traffic conditions at a signalized intersection if for either peak hour:
1. The level of service at the intersection degrades from an acceptable level (LOS D or LOS E as
identified above) under no project conditions to an unacceptable level (LOS E or F) under project
conditions, or
2. The level of service at the intersection is an unacceptable level (LOS E or F as identified above)
under no project conditions and the addition of project trips causes the average critical delay to
increase by four (4) or more seconds and the volume-to-capacity ratio (V/C) to increase by 0.01.
An exception to this rule applies when the addition of project traffic reduces the amount of average
delay for critical movements (i.e., the change in average delay for critical movements is negative). In
this case, the threshold of significance is an increase in the critical V/C value by 0.01 or more.

Unsignalized Intersections
The methodology used to determine the level of service for unsignalized intersections is also TRAFFIX
and the 2000 HCM methodology for unsignalized intersection analysis. This method is applicable for
both two-way and all-way stop-controlled intersections. For the analysis of stop-controlled intersections,
the 2000 HCM methodology evaluates intersection operations on the basis of average control delay
time for all vehicles on the stop-controlled approaches. For the purpose of reporting level of service for
one- and two-way stop-controlled intersections, the delay and corresponding level of service for the
stop-controlled minor street approach with the highest delay is reported. For all-way stop-controlled
intersections, the reported average delay and corresponding level of service is the average for all
approaches at the intersection. The City uses a minimum acceptable level of service standard of LOS D
for unsignalized intersections, in accordance with its adopted threshold of significance in its Guidelines
for Preparation of Transportation Impact Reports.
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Signal Warrants
The level of service analysis at unsignalized intersections is supplemented with an assessment of the
need for signalization of the intersection. The need for signalization of unsignalized intersections is
assessed based on the Peak Hour Volume Warrant (Warrant 3) described in the California Manual on
Uniform Traffic Control Devices for Streets and Highways (CA MUTCD), Part 4, Highway Traffic
Signals, 2014. This method makes no evaluation of intersection level of service, but simply provides an
indication whether vehicular peak hour traffic volumes are, or would be, sufficient to justify installation of
a traffic signal. The decision to install a traffic signal should not be based purely on the warrants alone.
Instead, the installation of a signal should be considered and further analysis performed when one or
more of the warrants are met. Additionally, engineering judgment is exercised on a case-by-case basis
to evaluate the effect a traffic signal will have on certain types of accidents and traffic conditions at the
subject intersection as well as at adjacent intersections. Intersections that meet the peak hour warrant
are subject to further analysis before determining that a traffic signal is necessary. Other options such
as traffic control devices, signage, or geometric changes may be preferable based on existing field
conditions.

Level of Service Results
The results of the intersection level of service analysis show that both study intersections currently
operate and are projected to continue to operate at an acceptable LOS D or better conditions under
Year 2025 Cumulative conditions, and the addition of project traffic would not result in the degradation
of the study intersection’s levels of service during the AM and PM peak hours.
Based on the results of the intersection level of service analysis, the project would not have an adverse
effect on operations at either of the study intersections. The results of level of service analysis are
summarized in Table 3.

Site Access
The evaluation of site access is based on the site plan prepared by KTGY Architecture+Planning dated
January 4, 2021. Site access was evaluated to determine the adequacy of the site’s access points with
regard to the following: traffic volume, geometric design, and sight distance. Site access was evaluated
in accordance with generally accepted traffic engineering standards and transportation planning
principles.
The project site would be served by a full-access driveway at a new south leg of the intersection of
Calle Sueno and Watsonville Road, as shown on Figure 2. An emergency vehicle access driveway also
would be located approximately 300 feet west of the Calle Sueno/Watsonville Road driveway.

Sight Distance
The project driveway should be free and clear of any obstructions to provide adequate sight distance,
thereby ensuring that exiting vehicles can see pedestrians on the sidewalk and other vehicles traveling
on Watsonville Road. Landscaping and signage should be located in such a way to ensure an
unobstructed view for drivers existing the site. Sight distance generally should be provided in
accordance with Caltrans standards. The minimum acceptable sight distance is most often the stopping
sight distance.
Watsonville Road has a posted speed limit of 45 mph. For a design speed of 45 mph, the
recommended Caltrans’ stopping sight distance is 360 feet. Based on the project site plan and
observations in the field, vehicles exiting the project site driveway would have adequate sight distance
in both directions on Watsonville Road.
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Table 3
Intersection Level of Service Summary
Int.
#
1
2

Intersection

Int. LOS Peak
Control1 Std Hour

Monterey Road and
Signal
Watsonville Road/Butterfield Boulevard
Calle Sueno and
OWSC
Watsonville Road

D
D

AM
PM
AM
PM

Count
Date
03/14/19
03/14/19
04/01/21
04/01/21

Existing
Existing Plus Project
Warrant
Warrant
Incr. In
Incr. In
Met? Delay2 LOS Met? Delay2 LOS Crit. Delay Crit. V/C
--No
No

25.9
39.5
20.1
19.9

C
D
C
C

--No
No

26.0
39.7
25.4
25.6

C
D
D
D

0.2
0.3
N/A
N/A

0.004
0.004
N/A
N/A

Year 2025 Cumulative
without Project
Year 2025 Cumulative with Project
Warrant
Warrant
Incr. In
Incr. In
Met?
Delay2 LOS Met? Delay2 LOS Crit. Delay Crit. V/C
--No
No

28.5
43.2
24.5
24.8

C
D
C
C

--No
No

28.7
43.5
32.4
33.9

C
D
D
D

0.3
0.4
N/A
N/A

0.004
0.004
N/A
N/A

Notes:
OWSC = One-Way Stop-Controlled
2
The reported delay and corresponding level of service for signalized intersections represent the average delay for all approaches at the intersection.
The reported delay and corresponding level of service for one- and two-way stop-controlled intersections are based on the stop-controlled approach with the highest delay.
Bold indicates unacceptable level of service or signal warrant met.
Bold and boxed indicate significant impact.
1
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Signal Warrant Analysis
A signal warrant analysis was conducted for the one-way stop-controlled intersection of Calle Sueno
and Watsonville Road, based on the Peak-Hour Volume Signal Warrant, (Warrant #3 – Part B)
described in the California Manual on Uniform Traffic Control Devices (CA MUTCD), 2014 Edition. The
analysis indicates that intersection would not have traffic volumes that would meet the volume
thresholds that would warrant installation of a traffic signal during either the AM or PM peak-hours
under existing plus project and Year 2025 Cumulative plus project conditions.

Driveway Design and Operations
The City of Morgan Hill Design Standards specify a minimum driveway width of 16 feet and a maximum
width of 24 feet. The site plan indicates a proposed driveway width of 26 feet. The driveway should be
designed per City of Morgan Hill Design Standards.
Based on the project trip generation and trip assignment, it is estimated that a maximum of 20 inbound
trips and 18 outbound trips would enter and exit the site during the peak hours. The estimated project
trips at the project driveways are shown on Figure 2.
During the AM and PM peak-hours, it is estimated that 7 trips and 19 trips, respectively, would make
inbound left-turns into the project driveway along Watsonville Road. As discussed above, traffic
volumes at the intersection of Calle Sueno and Watsonville Road would not meet peak-hour signal
warrant thresholds. However, stop-control at the project driveway approach to Watsonville Road and a
dedicated westbound left-turn lane from Watsonville Road to the project entrance will be required. The
100-foot westbound left-turn lane indicated on the project site plan will be adequate to serve the project
traffic. The proposed lane configurations along Watsonville Road are shown on Figure 4.

Transit, Pedestrian, and Bicycle Facility Evaluation
The project site is served by VTA Route 68 that runs along Monterey Road. Frequent Route 68 (Gilroy
Transit Center to San Jose Diridon Transit Center) serves northbound and southbound bus stops at the
intersection of Monterey Road and Watsonville Road/Butterfield Boulevard, approximately 800 feet
walking distance from the project site. A typical mode split in Morgan Hill would be a three percent
transit share. Assuming up to three percent transit mode share for the project equates to no more than
one transit rider during each of the peak hours. The transit ridership demands of the proposed project
can be accommodated by the existing transit facilities.
Pedestrian generators in the project vicinity include commercial uses in the vicinity of Monterey
Road/Tennant Avenue and bus stops discussed above. In the vicinity of the project site, there are
sidewalks along the westbound side of Watsonville Road and pedestrian crosswalk facilities at the
Monterey Road/Watsonville Road intersection. There are no sidewalks along the eastbound side of
Watsonville Road nor crosswalks at the Calle Sueno/Watsonville Road intersection. The project
proposes to construct a sidewalk along its Watsonville Road frontage, starting at the bridge crossing
west of the project site and extending east to the existing sidewalk near Monterey Road. The proposed
sidewalk would provide a continuous route between the project site and controlled pedestrian crossings
at the Monterey Road/Watsonville Road intersection. The proposed 8-foot width of the sidewalk will
exceed the minimum of 5 feet required by the City code.
To the west of the project site, there would be no sidewalks along eastbound Watsonville Road
between La Alameda Drive and the project site frontage. However, the implementation of the missing
sidewalk segment is beyond the means of the proposed project since its construction would require
work within, and possibly acquisition of, right-of-way that is not controlled by the project applicant.
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Figure 4
Proposed Improvements along Watsonville Road
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Pedestrian access to areas located west along Watsonville Road will require users to utilize the
crosswalk at the Monterey Road/Watsonville Road intersection and existing sidewalks along westbound
Watsonville Road.
In the project vicinity, there are bike lanes located along Monterey Road, Watsonville Road, and
Butterfield Boulevard. There are existing bike lanes in both directions of Watsonville Road along the
project frontage. As shown on Figure 4, the project proposes to upgrade the existing eastbound bike
lane along the project frontage by providing a 4-foot painted buffer between the bike lane and
eastbound travel lane. A trailhead providing access to the West Little Llagas Creek Trail is located less
than 400 feet west from the project site. The trail runs northward between Watsonville Road and Spring
Avenue, roughly parallel with Monterey Road. The project is not expected to generate a significant
amount of bicycle trips. The demand generated by the proposed project could be accommodated by the
existing bicycle facilities in the vicinity of the project site.

Traffic Study Requirements
The need for the preparation of a comprehensive traffic impact analysis for a particular development is
based on its estimated trip generation and its effect on surrounding transportation facilities. The City of
Morgan Hill requires the completion of a full traffic impact analysis if one of the following criteria are
met:
1. Generates 100 or more net new peak hour trips; except that projects located in the 14-block
Downtown Core area are exempt from this requirement. Net new peak hour trips are defined as
the number of trips generated by the proposed development minus trips generated by existing
development on the project site. (This threshold is consistent with the Valley Transportation
Authority (VTA) policy.)
2. Adds 50 to 99 net new peak hour trips to the roadway system where nearby intersections are
currently operating at or below the City’s LOS standard, or projected to operate at or below the
City’s LOS standard with traffic added by approved developments; except that projects located
in the 14-block Downtown Core area are exempt from this requirement. Adjacent or nearby
intersections are defined as intersections to which the proposed development or proposed land
use change adds 10 or more vehicle peak hour trips per lane.
3. Creates a transportation issue that City staff requests to have analyzed.
The proposed project will result in the addition of 25 AM peak-hour trips and 33 PM peak-hour trips to
the roadway system under existing plus project conditions.
A review of intersection levels of service at the selected study intersections indicates that each study
intersection is projected to operate at acceptable conditions during each of the peak hours. The
addition of project traffic at each of the study intersections would not result in an adverse effect on
operations based on the City’s intersection operations standards.
Therefore, the evaluation of trip generation and intersection operations concludes that the proposed
project will not result in an adverse effect on operations to intersections in the project area and is
consistent with the Morgan Hill 2035 General Plan goals and policies. However, City staff ultimately
determines the need for traffic studies for new developments.
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