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Executive Summary

The project as proposed is a 45-townhome development to be located at 350 Merrydale Road and 3833 Redwood
Highway. The project would be accessed via two driveways, one on Merrydale Road and one on Redwood
Highway.

Under Existing conditions, based on the all-way stop control analysis methodology from the Highway Capacity
Manual, the intersection of Merrydale Road/US 101 South Ramps is operating unacceptably at LOS F during both
the a.m. and p.m. peak hours. However, it has been observed, and field verified by City staff, to be operating
acceptably at LOS C during both peak hours. The difference between these theoretical results and field
observations are related to limitations of the methodology that require the free right turn northbound to be
treated as if it were stop-controlled, introducing substantial delay that is not actually experienced. The
intersection of Merrydale Road/North San Pedro Road is currently operating acceptably at LOS C or better during
both peak hours.

Under Future conditions the intersection of Merrydale Road/US 101 South Ramps is expected to operate
acceptably at LOS D during both peak hours based on current field conditions and anticipated growth. The
intersection of Merrydale Road/North San Pedro Road is expected to operate acceptably at LOS D or better during
both peak hours.

The project is expected to generate an average of 245 trips per day, including 16 a.m. peak hour trips and 20 trips
during the p.m. peak hour. With the added project trips, the study intersections are all expected to continue
operating acceptably and at the same levels of service as without the project-generated trips for both short-term
and future conditions. The project would be expected to cause delay to increase by a maximum of one second
using the overly conservative analysis with all movements treated as stop-controlled.

The peak hour signal warrant is met based on existing a.m. and p.m. peak hour volumes at Merrydale Road/US 101
South Ramps. The signalization of the intersection would be expected to result in LOS C or D operations under all
conditions for both peak hours.

On-site pedestrian facilities will be adequate as planned; however, a sidewalk gap exists on the east side of
Merrydale Road approximately 1000 feet from the project site and on the west side of Redwood Highway
approximately 700 feet from the project site. When the parcels fronting the sidewalk gaps are redeveloped, the
property owners should close the sidewalk gaps to provide continuous pedestrian access on Merrydale Road and
Redwood Highway. Bicycle and transit facilities are adequate.

Sight distance at the project driveways is adequate. Landscaping and/or place-making signage should be
designed to ensure that adequate sight lines are maintained. If on-street parking is allowed, some limitations may
be required to maintain adequate sight distance.
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Introduction

This report presents an analysis of the potential traffic impacts associated with a housing development that would
include 45 three-story townhomes. The project site is located at 350 Merrydale Road and 3833 Redwood Highway
in the City of San Rafael. The traffic study was completed in accordance with the criteria established by the City of
San Rafael, and is consistent with standard traffic engineering techniques.

Prelude

The purpose of a traffic impact study is to provide City staff and policy makers with data that they can use to make
an informed decision regarding the potential traffic impacts of a proposed project, and any associated
improvements that would be required to mitigate these impacts to a level of insignificance as defined by the City’s
General Plan or other policies, Vehicular trafficimpacts are typically evaluated by determining the number of new
trips that the proposed use would be expected to generate, distributing these trips to the surrounding street
system based on existing travel patterns or anticipated travel patterns specific to the proposed project, then
analyzing the impact the new traffic would be expected to have on critical intersections or roadway segments.
Impacts relative to access for pedestrians, bicyclists, and to transit are also addressed.

Project Profile

The project as proposed includes 45 three-story townhomes and would redevelop a site currently occupied by an
unused school at 350 Merrydale Road and 3833 Redwood Highway. The project site is shown in Figure 1.

TTa\ 350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
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Transportation Setting

Operational Analysis

Study Area and Periods

The study area selected with input from City staff consists of the roadway segment of Merrydale Road fronting the
project, the project access points, and the following intersections.

1. Merrydale Road/US 101 South Ramps
2. Merrydale Road/North San Pedro Road

Operating conditions during the a.m. and p.m. peak periods were evaluated to capture the highest potential
impacts for the proposed project as well as the highest volumes on the local transportation network. The morning
peak hour occurs between 7:00 and 9:00 a.m. and reflects conditions during the home to work or school commute,
while the p.m. peak hour occurs between 4:00 and 6:00 p.m. and typically reflects the highest level of congestion
during the homeward bound commute.

Study Intersections

Merrydale Road/US 101 South Ramps is an all-way stop-controlled tee intersection with a yield-controlled
channelized northbound right-turn. The intersection has a crosswalk on the east ramp leg.

Merrydale Road/North San Pedro Road is a signalized intersection with split phasing on the eastbound and
westbound Merrydale Road approaches, protected left-turn phasing on eastbound North San Pedro Road, and a
right-turn overlap on westbound North San Pedro Road. Crosswalks are provided on the north and west legs, and
sidewalks are provided except the southeast corner.

Study Roadway

Merrydale Road is a two-lane north-south roadway with on-street parking and a posted speed limit of 25 miles
per hour (mph). Merrydale Road is discontinuous, terminating at the Sonoma-Marin Area Rail Transit (SMART)
railroad tracks and beginning again north of the railroad tracks.

Redwood Highway runs north-south parallel to Merrydale Road and US-101. The roadway has two lanes with on-
street parking. The prima facie speed limitis 25 mph.

The locations of the study intersections and the existing lane configurations and controls are shown in Figure 1.

Collision History

The collision history for the study area was reviewed to determine any trends or patterns that may indicate a safety
issue. Collision rates were calculated based on records available from the California Highway Patrol as published
in their Statewide Integrated Traffic Records System (SWITRS) reports. The most current five-year period available
is April 1, 2013 through March 31, 2018.

As presented in Table 1, the calculated collision rates for the study intersections were compared to average
collision rates for similar facilities statewide, as indicated in 2014 Collision Data on California State Highways,

g{‘\ 350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
October 3, 2019
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California Department of Transportation (Caltrans). Both locations had below-average collision rates. Collision
rate calculations are provided in Appendix A.

Table 1 - Collision Rates at the Study Intersections

Study Intersection Number of Calculated Statewide Average
Collisions Collision Rate Collision Rate
(2013-2018) (c/mve) (c/mve)
1. Merrydale Rd/US 101 South Ramps 4 0.09 0.14
2. Merrydale Rd/N San Pedro Rd 13 0.32 0.43

Note:  e/mve = collisions per million vehicles entering

Alternative Modes

Pedestrian Facilities

Pedestrian facilities include sidewalks, crosswalks, pedestrian signal phases, curb ramps, curb extensions, and
various streetscape amenities such as lighting, benches, etc. In general, a network of sidewalks, crosswalks,
pedestrian signals, and curb ramps provide access for pedestrians in the vicinity of the proposed project site;
however, sidewalk gaps, obstacles, and barriers can be found along all of the roadways connecting to the project
site. Existing gaps and obstacles along the connecting roadways impact convenient and continuous access for
pedestrians and present safety concerns in those locations where appropriate pedestrian infrastructure would
address potential conflict points.

« Merrydale Road - Nearly continuous sidewalk coverage is provided on the east side of Merrydale Road
except along one parcel where sidewalk has not been constructed by the property owner or the City.
Pedestrians walking on the east side of Merrydale Road are able to walk adjacent to parked vehicles, out of
the travel lane. No sidewalk is provided on the west side of Merrydale Road. Curb ramps and crosswalks at
side street approaches are intermittent. At both study intersections along Merrydale Road channelized right
turns conflict with pedestrian movements. Lighting is provided by overhead street lights.

« Redwood Highway - Nearly continuous sidewalk coverage is provided on the west side of Redwood
Highway except along one parcel where sidewalk has not been constructed by the property owner or the
City. Pedestrians do not need to enter the travel lane to walk on the west side of the street. There is no
sidewalk coverage provided on the east side of Redwood Highway. Curb ramps at side street approaches are
provided; however, there are no marked crosswalks, Overhead street lighting provides intermittent coverage.

Bicycle Facilities
The Highway Design Manual, Caltrans, 2017, classifies bikeways into four categories:

s Class| Multi-Use Path - a completely separated right-of-way for the exclusive use of bicycles and pedestrians
with cross flows of motorized traffic minimized.

« Class |l Bike Lane - a striped and signed lane for one-way bike travel on a street or highway.

« Class Il Bike Route - signing only for shared use with motor vehicles within the same travel lane on a street
or highway.

+ Class IV Bikeway - also known as a separated bikeway, a Class IV Bikeway is for the exclusive use of bicycles
and includes a separation between the bikeway and the motor vehicle traffic lane. The separation may
include, but is not limited to, grade separation, flexible posts, inflexible physical barriers, or on-street parking.

350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study @
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In the project area, there is a Class | bike path along the western side of the SMART tracks from Lincoln Avenue to
Civic Center Drive. Bicyclists ride in the roadway and/or on sidewalks along all other streets within the project
study area. Table 2 summarizes the existing and planned bicycle facilities in the project vicinity, as contained in
the San Rafael Bicycle and Pedestrian Master Plan, 2018 Update: City Council Draft.

Table 2 - Bicycle Facility Summary

Status Class | Length Begin Point End Point
Facility (miles)
Existing
Civic Center Station Pathway | 1.31 Civic Center Dr Lincoln Ave
Walter Place Pathway | 0.06 Los Ranchitos Rd Corillo Dr
Las Gallinas Ave i 0.18 Corillo Dr Merrydale Rd
Planned
North San Pedro Rd | 0.49 Los Ranchitos Rd Civic Center Dr/San Pablo Ave
Merrydale Rd 1l 0.74 SMART Pathway Puerto Suello Hill Pathway

Source: San Rafael Bicycle and Pedestrian Master Plan, 20 18 Update: City Council Draft, City of San Rafael, 2018

Transit Facilities

Marin Transit provides fixed route bus service in Marin County, including the City of San Rafael. Marin Transit
Route 35 provides regional service between San Rafael and Novato, and stops at Merrydale Road and North San
Pedro Road. Route 35 operates seven days per week with approximately one-half hour headways between 6:05
a.m.and 11:12 p.m. Monday to Friday, and 6:49 a.m. to 11:05 p.m. on Saturday and Sunday.

Route 49 also stops at Merrydale Road and North San Pedro Road, although only the southbound stop is near the
project site. Southbound Route 49 service connects San Rafael and Novato, and is provided seven days per week
with approximately one-half hour headways between 6:11 a.m. and 8:10 p.m. Monday to Friday. On Saturday and
Sunday, hourly service is provided between 8:20 a.m. and 10:55 p.m.

Route 145 is a school route that stops at Merrydale Road and North San Pedro Road, and connects various
neighborhoods in San Rafael to Terra Linda High School on the north side of the City. Service is provided on school
days, with one northbound trip per day that starts at the San Rafael Transit Center at 7:20 a.m. and arrives at Terra
Linda High School at 7:44 a.m. Depending on the school bell schedule, one or two southbound trips are provided
on school days between 2:00 p.m. and 4:10 p.m.

Route 233 provides service between downtown San Rafael and the communities along North San Pedro Road,
with a stop at Merrydale Road and North San Pedro Road in the southbound direction only. Southbound service
is provided seven days per week with approximately one-hour headways between 6:24 a.m. and 6:55 p.m. Monday
to Friday, and 7:24 a.m. to 5:55 p.m. on Saturday and Sunday.

Route 245 provides service between downtown San Rafael and the northern neighborhoods of San Rafael, with a
stop along US 101 South between the Merrydale off-ramp and on-ramp, in the southbound direction only. Service
is provided seven days per week with approximately one-hour headways between 7:28 a.m. and 6:55 p.m.

Route 257 provides regional service between San Rafael and unincorporated communities south of Novato, with
stops at Los Ranchitos Road and Golden Hinde Boulevard, Route 257 operates Monday to Friday with
approximately one-hour headways between 6:01 a.m. and 10:25 p.m.

@\ 350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
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Golden Gate Transit provides service between San Francisco and various communities in Marin and Sonoma
Counties. Routes 44, 54, and 70 share a stop along US 101 South between the Merrydale off-ramp and on-ramp,
in the southbound direction only. Route 44 service is provided Monday to Friday with two trips between 6:47 a.m.
and 9:13 a.m. Route 54 service is provided Monday to Friday with four trips between 4:40 a.m. and 7:59 a.m. Route
70 setvice is provided seven days per week with approximately one-hour headways between 5:00 a.m. and 12:30
a.m. daily.

Two or three bicycles can be carried on most Marin Transit and Golden Gate Transit buses. Bike rack space ison a
first come, first served basis.

Dial-a-ride, also known as paratransit, or door-to-door service, is available for those who are unable to
independently use the transit system due to a physical or mental disability. Marin Transit Paratransit is designed
to serve the needs of individuals with disabilities within San Rafael and the greater Marin County area.

At present, rail transit is located within one-half mile of the project site at the at-grade crossing on Civic Center
Drive and the SMART Tracks. SMART provides service between San Rafael and Airport Road north of Santa Rosa,
including stops in Novato, Petaluma, Cotati, Rohnert Park, and Santa Rosa. Extensions are planned to Windsor,
Healdsburg, and Cloverdale in the north, and Larkspur in the south, where passengers can transfer to ferries to
San Francisco. Service is provided seven days per week with approximately one-half hour to one-and-one-half
hour headways from 4:19 a.m. to 9:42 p.m. Monday to Friday, and one to four-hour headways from 10:13 a.m. to
9:57 p.m. on Saturdays and Sundays.

Each SMART car has 12 bicycle spaces, and trains usually have two or three cars. Bike rack space is on a first come,
first service basis.

350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study @ \
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Capacity Analysis

Intersection Level of Service Methodologies

Level of Service (LOS) is used to rank traffic operation on various types of facilities based on traffic volumes and
roadway capacity using a seties of letter designations ranging from A to F. Generally, Level of Service A represents
free flow conditions and Level of Service F represents forced flow or breakdown conditions. A unit of measure
that indicates a level of delay generally accompanies the LOS designation.

The study intersections were analyzed using methodologies published in the Highway Capacity Manual (HCM),
Transportation Research Board, 2010. This source contains methodologies for various types of intersection
control, all of which are related to a measurement of delay in average number of seconds per vehicle.

The Levels of Service for the intersection of Merrydale Road/US 101 South Ramps were evaluated using the “All-
Way Stop-Controlled” Intersection methodology from the HCM. This methodology evaluates delay for each
approach based on turning movements, opposing and conflicting traffic volumes, and the number of lanes. This
methodology considers the yield-controlled channelized right-turn lane as a stop-controlled approach. Average
vehicle delay is computed for the intersection as a whole and then related to a Level of Service.

The study intersection of Metrydale Road/North San Pedro Road, which is controlled by a traffic signal, was
evaluated using the signalized methodology from the HCM. This methodology is based on factors including traffic
volumes, green time for each movement, phasing, whether the signals are coordinated or not, truck traffic, and
pedestrian activity. Average stopped delay per vehicle in seconds is used as the basis for evaluation in this LOS
methodology. For purposes of this study, delays were calculated using signal timing provided by the City.

The ranges of delay associated with the various levels of service are indicated in Table 3.

172 350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
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Table 3 = Intersection Level of Service Criteria

LOS All-Way Stop-Controlled Signalized

A |Delay of 0 to 10 seconds. Upon stopping, drivers are |Delay of 0 to 10 seconds. Most vehicles arrive during
immediately able to proceed. the green phase, so do not stop at all.

B |Delay of 10 to 15 seconds. Drivers may wait forone |Delay of 10 to 20 seconds. More vehicles stop than
or two vehicles to clear the intersection before with LOS A, but many drivers still do not have to stop.
proceeding from a stop.

C |Delay of 15 to 25 seconds. Drivers will enter a queue [Delay of 20 to 35 seconds. The number of vehicles
of one or two vehicles on the same approach, and stopping is significant, although many still pass
wait for vehicle to clear from one or more through without stopping.
approaches prior to entering the intersection.

D |Delay of 25 to 35 seconds. Queues of more than two |Delay of 35 to 55 seconds. The influence of
vehicles are encountered on one or more congestion is naticeable, and most vehicles have to
approaches. stop.

E [Delay of 35 to 50 seconds. Longer queues are Delay of 55 to 80 seconds. Most, if not all, vehicles
encountered on more than one approach to the must stop and drivers consider the delay excessive.
intersection.

F |Delay of more than 50 seconds. Drivers enterlong | Delay of more than 80 seconds. Vehicles may wait
queues on all approaches. through more than one cycle to clear the

intersection.

Reference: Highway Capacity Manual, Transportation Research Board, 2010

Traffic Operation Standards

The City of San Rafael's Level of Service (LOS) standard as contained in The City of San Rafael General Plan 2020 Draft
EIR (DEIR) indicates that the minimum acceptable service level for signalized intersections outside the downtown
area or as specified in the DEIR is LOS D. The project would have a significant traffic impact if the project’s traffic
would cause a signalized intersection currently operating at an acceptable level of service (LOS D or better) to
operate below the standard (LOS E or F). The City of San Rafael’s LOS standard for unsignalized intersections is
LOS E. The project would have a significant traffic impact if the project’s traffic would cause an unsignalized
intersection currently operating at an acceptable level of service (LOS E or better) to operate below the standard
(LOS F).

Existing Conditions

Under existing conditions, the HCM methodology indicates that the Merrydale Road/US 101 South Ramps
intersection is operating unacceptably at LOS F during both peak periods; however, it has been observed, and
field verified by City staff, to be operating acceptably at LOS C during both peak hours. This discrepancy between
field observations and theoretical results is attributed to a shortcoming in the methodology as it does not allow
the northbound right-turn movement to be treated as a free movement, resulting in theoretical delays that do
not match field conditions. As can be seen in the calculation output, delay on the southbound and westbound
approaches that are actually stop-controlled averages less than 15 seconds, which is LOS B operation; the majority
of the reported delay is associated with the northbound right turn, which is not stop-controlled and therefore
does not experience the high delays indicated due to the limitations of the methodology. Under Existing
conditions, and with the installation of a traffic signal, the intersection of Merrydale Road/US 101 South Ramps
would be expected to operate at LOS C during both peak hours. The Merrydale Road/North San Pedro Road
intersection operates acceptably at LOS C or better during both peak periods.

350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
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The existing traffic volumes are shown in Figure 1. A summary of the intersection level of service calculations is
contained in Table 4, and copies of the Level of Service calculations are provided in Appendix B.

Table 4 - Existing Peak Hour Intersection Levels of Service

Study Intersection AM Peak PM Peak
Approach Delay LOS Delay LOS

1. Merrydale Rd/US 101 South Ramps 85.2 F 160.4 F
Field Observed LOS - C - €
Signalized 22.1 €] 26.4 G

2. Merrydale Rd/N San Pedro Rd 19.2 B 239 (& -

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Estimated level of service are indicated
in italics; Bold text = deficient operation; Shaded cells = conditions with proposed change in controls

Future Conditions

Future volumes were projected out to the year 2040 using 2015 and 2020 volumes provided by City staff and a
growth rate of 0.75 percent per year. This growth rate was approved by City staff and is comparable to data used
to evaluate other projects located near US 101 interchanges in San Rafael. To arrive at the future year 2040
volumes, the growth rate was applied to the 2018 traffic counts collected for this project. To be conservative,
where these volumes were |ess than the 2020 volumes provided by the City, the City’s 2020 volumes were applied
as the “floor.” The 2020 volumes provided by the City included all approved projects in the area expected to be
built and occupied by 2020.

Under future conditions, both study intersections are expected to continue operating acceptably under the
criteria applied during both the a.m. and p.m. peak hours. Under Future conditions, and with the installation of a
traffic signal, the intersection of Merrydale Road/US 101 South Ramps is expected to operate at LOS C or D during
both peak hours. Future volumes are shown in Figure 1 and operating conditions are summarized in Table 5.

Table 5 - Future Peak Hour Intersection Levels of Service

Study Intersection AM Peak PM Peak
Approach Delay LOS Delay LOS

1. Merrydale Rd/U_S-1-01 South Ramps 145.9 F 260.8 F
Estimated LOS Based on Current Conditions - D - D
Signalized 22.1 (4 40.2 D

2. Merrydale Rd/N San Pedro Rd 23.5 C 50.8 D

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Estimated level of service are indicated
in italics; Bold text = deficient operation; Shaded cells = conditions with proposed change in controls

Project Description

The project as proposed consists of 45 three-story townhomes and would redevelop a site currently occupied by
an adult day care center and a vacant school building at 350 Merrydale Road and 3833 Redwood Highway. The
proposed project site plan is shown in Figure 2.

frr 350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
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Trip Generation

The anticipated trip generation for the proposed project was estimated using standard rates published by the
Institute of Transportation Engineers (ITE) in Trip Generation Manual, 10" Edition, 2017 for “Mid-Rise Multi-Family
Housing” (ITE LU #221). The proposed project is expected to generate an average of 245 trips per day, including
16 a.m. peak hour trips and 20 trips during the p.m. peak hour. No credits were taken for existing uses. These
results are summarized in Table 6.

Table 6 - Trip Generation Summary

Land Use Units Daily AM Peak Hour PM Peak Hour
Rate Trips| Rate Trips In  Out | Rate Trips In Out
Multifamily Housing (Mid-Rise) 45 | 544 245 | 036 16 4 12 | 044 20 12 8

Note:  du=dwelling unit

Trip Distribution

The pattern used to allocate new project trips to the street network was determined by reviewing probable travel
patterns given school locations as well as employment centers. The applied distribution assumptions are shown

in Table 7.
Table 7 - Trip Distribution Assumptions

Route Percent
To/from US 101 south of N San Pedro Rd 45%
To/from US 101 north of N San Pedro Rd 35%
To/from N San Pedro Rd west of Merrydale Rd 10%
To/from N San Pedro Rd east of US 101 10%
TOTAL 100%

Intersection Operation

Existing plus Project Conditions

Upon the addition of project-related traffic to Existing volumes, both study intersections are expected to operate
acceptably at the same levels of service as under Existing Conditions. If signalized, Merrydale Road/US 101 South
Ramps would be anticipated to operate at LOS C during both peak hours. Results are summarized in Table 8 and
project traffic volumes are shown in Figure 1.

350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
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Table 8 - Existing and Existing plus Project Peak Hour Intersection Levels of Service

Study Intersection Existing Conditions Existing plus Project
Approach AM Peak PM Peak AM Peak PM Peak
Delay LOS Delay LOS |Delay LOS Delay LOS
1. Merrydale Rd/US 101 SB Ramps 85.2 F 160.4 F 85.8 F 161.4 F
f:_g:]rsﬂ jtsgsf. OS Based on Current i c i c i c ) C
Signalized 22.1 C 264 C 221 C 26.4 G
2. Merrydale Rd/N San Pedro Rd 19.2 B 23.9 C 19.6 B 24.9 &

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Estimated level of service are indicated
in italics; Bold text = deficient operation; Shaded cells = conditions with propased changes in controls; WB =
Westbound '

Finding — The study intersections are expected to continue operating at the same levels of service upon the
addition of project-generated traffic, with amaximum increase in delay due to project-added traffic of 1.0 seconds,
indicating a less-than-significant impact.

Future plus Project Conditions

Upon the addition of project-generated traffic to the anticipated Future volumes the study intersections are
expected to continue operating acceptably overall and at the same acceptable levels of service. With signalization,
Merrydale Road/US 101 South Ramps would be expected to operate at LOS C or D during both peak hours. The
Future plus Project operating conditions are summarized in Table 9.

Table 9 - Future and Future plus Project Peak Hour Intersection Levels of Service

Study Intersection Future Conditions Future plus Project
Approach AM Peak PM Peak AM Peak PM Peak
Delay LOS Delay LOS |Delay LOS Delay LOS
1. Merrydale Rd/US 107 5B Ramps 145.9 F 260.8 F 146.5 F 261.6 F
Eg:ﬁ;f;:;os Based on Current ) D i D ) D . D
Signalized 221 C 40.2 D 221 & 40.2 D
2. Merrydale Rd/N San Pedro Rd 23.5 s 50.8 D 23.8 C 52.7 D

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Estimated level of service are indicated
in italics: Bold text = deficient operation; Shaded cells = conditions with proposed change in controls; WB =
Westbound

Finding — The study intersections are expected to continue operating acceptably upon the addition of project-
generated traffic. The addition of project traffic would be expected to cause an increase in delay of 0.8 seconds
or less, which would be imperceptible and is therefore considered less-than-significant.

350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study @“‘\
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Active Modes

Pedestrian Facilities

Given the proximity of retail centers and restaurants to the south of the site, it is reasonable to assume that some
residents will want to walk, bicycle, and/or use transit for trips from and to the project site. Existing facilities are
discontinuous, including gaps in the sidewalk on Merrydale Road and Redwood Highway south of the project site.
Project Site — Sidewalks are planned throughout and along the boundaries of the project site. Sidewalks exist
along Merrydale Road and Redwood Highway adjacent to the project site and provide access to all residences.
Curb ramps are provided where the project driveways intersect Merrydale Road and Redwood Highway. Directly
adjacent to the Redwood Road project driveway is the vehicular access point to the adjacent business; there is no
clear path for pedestrians to walk between the project site and the existing sidewalk, Most of the sidewalks on the
project site will be lined with trees.

Finding — On-site pedestrian facilities serving the project site are adequate.

Recommendation - Construct a sidewalk, subject to the availability of right-of-way and the feasibility of the

drainage design, connecting the project site to the existing sidewalk along the west side of Redwood Road directly
adjacent to the project driveway.

Bicycle Facilities

Existing bicycle facilities, together with shared use of minor streets provide adequate access for bicyclists.
Bicycle Storage

The City of San Rafael Municipal Code does not require residential bicycle storage and the project site plan does
not identify the provision of public bicycle parking or storage facilities; however, each townhome has a garage

that can be used for bicycle storage.

Finding - Bicycle facilities serving the project site are adequate.

Transit

Existing transit routes are adequate to accommodate project-generated transit trips. Existing stops are within
acceptable walking distance of the site.

Finding - Transit facilities serving the project site are adequate.

e 350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
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Access and Circulation

Site Access

Sight Distance

At driveways a substantially clear line of sight should be maintained between the driver of a vehicle waiting at the
crossroad and the driver of an approaching vehicle. Adequate time must be provided for the waiting vehicle to
either cross, turn left, or turn right, without requiring the through traffic to radically alter their speed. Sight
distance should be measured from a 3.5-foot height. Setback for the driver on the crossroad shall be a minimum
of 15 feet, measured from the edge of the traveled way.

Although sight distance requirements are not technically applicable to urban driveways, sight distances along
Merrydale Road and Redwood Highway at the project driveways were evaluated based on sight distance criteria
contained in the Highway Design Manual published by Caltrans. The recommended sight distances for driveway
approaches are based on stopping sight distance, with approach travel speeds used as the basis for determining
the recommended sight distance. Additionally, the stopping sight distance needed for a following driver to stop
if there is a vehicle waiting to turn into a side street or driveway is evaluated based on stopping sight distance
criterion and the approach speed on the major street. g

Based on the posted and prima facie speed limit of 25 mph, the minimum stopping sight distance needed is 150
feet. Based on a review of existing conditions, a clear line of sight to the north and south of the Merrydale Road
driveway exceeds the minimum stopping sight distance required for 25 mph speeds. The Redwood Highway
driveway Is a continuation of the existing street, so stopping sight distance is not relevant.

Finding - Stopping sight distance at the project driveways is adequate to meet the applied criteria from the HDM.
Recommendation - Because landscaping and signs can impede clear sight lines, any residential landscaping or

signs should be designed to ensure that adequate sight lines would be maintained. If on-street parking is retained,
some restrictions may be necessary to maintain adequate sight lines on Merrydale Road.

Access Analysis

Left-Turn Lane Warranis

The need for left-turn channelization in the form of a left-turn pocket on Merrydale Road was not evaluated due
to Merrydale Road dead-ending north of the project site at the Public Storage facility.

Traffic Signal Warrants

A signal warrant analysis was performed to determine potential need for a traffic signal at Merrydale Road/US 101
South Ramps.

Chapter 4C of the California Manual on Uniform Traffic Control Devices (CA-MUTCD) provides guidance on when a
traffic signal should be considered. There are nine different warrants, or criteria, presented, as follows:

s  Warrant 1, Eight-Hour Vehicular Volume
«  Warrant 2, Four-Hour Vehicular Volume
s Warrant 3, Peak Hour Volume

350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study T
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=«  Warrant 4, Pedestrian Volume

»  Warrant 5, School Crossing

s Warrant 6, Coordinated Signal System

= Warrant 7, Crash Experience

«  Warrant 8, Roadway Network

e  Warrant 9, Intersection Near a Grade Crossing

Warrant 3, which is often the first warrant to be met, was used for this analysis, which is common practice for
planning studies. Under the Peak Hour Warrant the need for a traffic control signal shall be considered if an
engineering study finds that the criteria in either of the following two categories are met:

A. If all three of the following conditions exist for the same one hour (any four consecutive 15-minute
periods) of an average day:

1. Thetotal stopped time delay experienced by the traffic on one minor-street approach (one direction
only) controlled by a STOP sign equals or exceeds: four vehicle-hours for a one-lane approach; or five
vehicle-hours for a two-lane approach, and

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100 vehicles
per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour for
intersections with three approaches or 800 vehicles per hour for intersections with four or more
approaches.

B. The plotted point representing the vehicles per hour on the major street (total of both approaches) and
the corresponding vehicles per hour on the higher-volume minor-street approach (one direction only)
for one hour (any four consecutive 15-minute periods) of an average day falls above the applicable curve
in Figure 4C-3 for the existing combination of approach lanes,

Finding - Under Existing Conditions, without the addition of project-generated traffic, the peak hour volumes at
Merrydale Road/US 101 South Ramps satisfy the criteria of Warrant 3.

Narrow Streets

Roadways with volumes of 400 vehicles per day or less are considered “Very Low Volume Roadways" under criteria
published by the American Association of State Highway and Transportation Officials (AASHTO). With an
estimated daily volume of approximately 250 vehicles, the portion of "Private Street A,” as shown in Figure 2,
would be considered a “very low volume” roadway.

In the AASHTO Guidelines for Geometric Design of Very Low-Volume Local Roads published in 2001, design criteria
are presented that are less restrictive than those applied on higher volume roads. Under these guidelines, an 18-
foot width would be desirable. These standards do not compromise safety, but discourage widening of lanes and
shoulders, changes in horizontal and vertical alignment, and other roadside improvements except where such
changes are likely to provide substantial safety benefits. The proposed internal roadways are a minimum of 20
feet wide and are expected to function adequately as a two-way private street. A speed-table, or raised crosswalk,
is proposed on “Private Street A” to further reduce on-site speed and manage traffic flow.

Adequacy of Narrow Streets for Fire Apparatus

Minimum street widths are set forth in Section 15.06.050 of the City of San Rafael's Municipal Code. A limited
service residential street has a required minimum width of 40 feet. The proposed width under the site plan
provided is 20 feet, which is 20 feet less than the minimum width required by the City. Because the proposed road

) 350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
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width is less than required under the City's standard, some investigation was done to determine if the proposed
width might be adequate under other industry standards.

In Emergency Response, Traffic Calming and Traditional Neighborhood Response published by the Local Government
Commission, concerns that fire departments and other emergency responders have about efforts by residents
and developers to calm traffic and build narrower streets are addressed. This reference discusses the impact of
different treatments on emergency response times and explains what works and what does not. Fire departments
have traditionally required a 36-foot curb-to-curb width on residential streets to ensure a 20-foot clear path for
their use in the case of an emergency, assuming that parking takes up 8 feet on each side. Based on recent
experience, the Commission has found that a 30 to 32-foot cross-section is adequate on low-volume residential
streets, For the proposed private street, parking would be prohibited to ensure a 20-foot clear path for the ingress
and egress of emergency vehicles. Figure 2 includes a fire engine access plan, completed by WHA, which
demonstrates adequate maneuverability on-site.

350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study ” \7
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Conclusions and Recommendations

Conclusions

The proposed project is expected to generate an average of 245 trips daily, including 16 trips during the
morning peak hour and 20 during the evening peak hour,

The study intersections operate acceptably at LOS C or better overall during both peak hours under existing
canditions.

Under Future volumes the study intersections are expected to operate acceptably overall during both peak
hours evaluated,

The peak hour volume warrant is met based on existing a.m. and p.m. peak hour volumes, without the
addition of project generated traffic, indicating potential need for signalization of the intersection of
Merrydale Road/US 101 South Ramps. Under Existing and Future conditions, with a traffic signal, the study
intersection would be expected to operate at LOS C or D during both peak hours,

The study intersections are expected to continue operating acceptably and generally at the same levels of
setvice upon the addition of project-generated traffic to existing and future volumes, indicating a less-than-
significant impact.

Pedestrian, transit and bicycle facilities near the project site are generally adequate.

Sight distance at the project driveways is adequate.

The proposed on-site roadway configuration is expected to adequately facilitate low-volume two-way traffic
and emergency vehicle access.

Recommendations

Construct sidewalk, subject to the availability of right-of-way and the feasibility of the drainage design, on the
west side of Redwood Road directly adjacent to the project driveway connecting to the existing sidewalk.

To maintain clear sight lines, any residential landscaping or signs should be designed to ensure that adequate
sight lines would be maintained. If on-street parking is permitted, a no parking zone should be established
near the Merrydale Road driveway to maintain adequate sight lines.

N\ 350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
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Collision Rate Calculations

350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
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W-Trans

Intersection Collision Rate Calculations

350 Merrydale Road/3833 Redwood Highway TIS

Intersection #  1:

Date of Count:

Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:

Start Date:

End Date:

Number of Years:

Intersection Type:
Control Type:
Area:

collislon rate =

collision rate =

Study Intersection
Statewide Average*

Merrydale Road & US 101 Seuth Ramps

Tuesday, June 05, 2018

4

1

0

24200

January 1, 2013
December 31, 2017
5

Taa
Stop & Yield Controls
Suburban
Number of Collislons x 1 Million
ADT x 365 Days per Year x Number of Years
4 X 1,000,000
24,200 X 365 X 5

Collision Rate Fatality Rate Injury Rate
0.08  cimve 0.0% 25.0%
0.14 cimve 0.7% 38.0%

ADT = average dally total vehicles entering intersection
clmve = collisions per million vehicles entering Intersection
* 2014 Collision Data en Califernia State Highways, Caltrans

Intersection # 2:

Date of Count:

Number of Collisions:
Number of Injuries:
Number of Fatalities:
ADT:

Start Date:

End Date:

Number of Years:

Intersection Type:
Contral Type:
Area:

collision rate =

Merrydale Road & North San Pedre Read

Tuesday, June 05, 2018

13
9

0

22400

April 1, 2013
March 31, 2018
5

Four-Legged
Signals
Suburban

Number of Collisions x 1 Million

ADT x 365 Days per Year x Number of Years

1 rale =

Study Intersection
Statewide Average"

13 X 1,000,000
X

22,400 X 365

Collision Rate Fatality Rate

5

Injury Rate

0.32 c/mve 0.0%

69.2%

0.43  clmve 0.4%

ADT = average dally total vehicles entering intersection
afmve = collisions per milllen vehieles entering Intersection
* 2014 Collision Data on California State Highways, Caltrans

37.9%

7131/2018
Page 1 of 1
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Appendix B

Intersection Level of Service Calculations

350 Merrydale Road and 3833 Redwood Highway Project Traffic Impact Study
October 2019
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