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Executive Summary

This document provides a general overview of Quiet
Zones, including a description of what they are, why they
exist, and how they are implemented.
While SMART can make improvements at railroad
crossings that are needed for Quiet Zones, it cannot
actually “designate” them. Only local public agencies
with control over streets and roads (such as cities
or counties) may officially establish Quiet Zones.
Consequently, cities and counties will need to follow the
administrative steps required to implement a Quiet Zone.

Train Sounds

There are two main categories of sound that trains will
produce in the SMART corridor. One includes the sounds
produced by the train itself, including the sound of the
train’s engines and the sound of the train on the tracks.
The other includes the sounds produced as warnings at
roadway crossings, including the sound of electronic bells
mounted at these crossings, and the sound of the train
horns mounted on the trains.

A crossbuck with lights and gates.

Warning Sounds at Crossings

feet away.

Throughout the world, railroad tracks and public streets
cross one another. When the two are not physically
separated by a bridge or tunnel, they are referred to as a
“grade” crossing. These crossings can pose the obvious
safety risk of a collision between trains on the tracks and
those using the public street. Historically, to minimize this
risk, railroad “crossbuck” signs were installed at crossings
to warn those on streets and to encourage caution.
These signs are still in use today and are referred to as
passive warning devices. They warn of the possibility of
an approaching train but do not provide roadway users
an indication that a train is actually approaching the
crossing.

Another means of reducing risk at crossings is for trains
to sound their horns as they approach grade crossings.
This type of warning has been around since the earliest
days of railroading when horns were commonly referred
to as “whistles”.
The current practice is for horns to sound 1/4 mile before
the crossing and to continue to sound until the train
reaches the crossing. Horns are required to sound at a
minimum of 96 decibels (dBA), and a maximum of 110
decibels (dBA) when measured at 100 feet in front of the
locomotive.

In addition to signs, modern railroads also use active
warning devices to reduce risks at crossings. These
involve systems that detect the impending arrival of a
train and activate electronic bells, red flashing lights, and
gates that come down and physically prevent motorists,
bikes and pedestrians from going over the tracks.

The Train Horn Rule

Historically, most states (including California) required
both passenger and freight trains to sound their horns
at grade crossings as a safety measure. Some states,
however, allowed local jurisdictions to create quiet areas
through “whistle bans”. These bans were often not
accompanied by any safety evaluations or supplemental
safety measures at crossings. According to a nationwide study commissioned by the Federal Railroad
Administration (FRA) in 1995, the crossings quieted by
whistle bans (where no additional safety measures were
provided) posed significantly greater safety risks than

Electronic bells are mounted at intersections and
make the iconic “ding, ding, ding” sound when trains
approach. They are required safety features for most
public crossings. The decibel levels of bells adhere to
American Railway Engineering and Maintenance-of-Way
Association (AREMA) Standards which requires them to
sound at between 61 and 91 decibels (dBA), as heard 50
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crossings where train horns sounded.

nationally (many of which were grandfathered in under
the current rules). In the seven years since 2005, there
have been 280 new Quiet Zones added. As of March
2012, there are at least 118 more Quiet Zones in the
application process, representing hundreds and maybe
thousands more crossings. In California there are
currently 29 different Quiet Zones (see page 11 for an
example of a Quiet Zone application from Richmond, CA).

In 2005, the FRA preempted state rules regarding train
horns with its Final Rule on Use of Locomotive Horns at
Highway-Rail Grade Crossings, commonly known as the
“Final Rule”. As a result, train horns are now required by
the federal government to sound at grade crossings, and
states can no longer allow local jurisdictions to ban the
use of horns at grade crossings.
Despite these new requirements, the “Final Rule” also
provided a mechanism for all local jurisdictions in the
U.S. to create “Quiet Zones” based on specific riskreduction criteria. When “Quiet Zones” are established,
trains are exempt from the requirement to sound their
horns at grade crossings.

Requirements for Creating Quiet Zones

While active warning systems are highly effective at
reducing the risk of collision, occasionally a determined
motorist will ignore signs, flashing red lights and bells
and will actually drive around lowered gates in the
left lane in order to cross the railroad tracks. Although
collisions between trains and cars are rare, when they
occur it is often because motorists or a pedestrian chose
to travel around lowered gates.

What is a “Quiet Zone”?

A Quiet Zone is a stretch of track where trains do not
routinely sound their horns at grade crossings. According
to the Final Rule, the minimum length for these zones is
½ mile, and there is no maximum length. Quiet Zones
can be for 24-hour periods, or can be limited to shorter
periods of time, such as overnight.

The FRA has established that the absence of a train horn
adds some degree of risk of these kinds of incidents at
crossings. However, they have also concluded that the
presence certain safety measures lowers that risk by an
even greater amount.

A Quiet Zone can include one single crossing, or it can
include dozens of crossings.

In order for Quiet Zones to be established by local
jurisdictions, the absence of the train horn must either
be counter-balanced with safety improvements that
reduce risk, or the absence of the horn must have a
negligible effect on safety.

Although Quiet Zones can be short and can involve only
one crossing, the California Public Utilities Commission
(CPUC) and the FRA discourages short Quiet Zone
stretches that alternate multiple times with zones where The different methods for implementing Quiet Zones are
trains are required to sound their horns at crossings. This described below.
creates an overly complex situation for train operators.
As a result, in a corridor with numerous crossings, Quiet
Zones should generally be proposed for broad areas and Supplemental Safety Measures (SSMs)
not proposed on an individual crossing-by-crossing basis. There are two main types of safety improvements,
known as supplemental safety measures (SSMs):
Quiet zones are not silent. While trains will cease to
• Four-Quadrant Gate Systems
routinely blow their horns at grade crossings in Quiet
Zones, the electronic bells will still need to sound at
• Curb Medians or Channelization Devices (traffic
crossings when a train is approaching. These bells are
separators)
not as loud as train horns, however.
Each measure is designed to prevent cars, bikes and
In addition, train operators may sound their horns if they pedestrians from going around lowered gates at
crossings. Grade crossings that include one of these SSMs
observe trespassers near the tracks and are concerned
will help a local government to establish a Quiet Zone.
about a safety risk, or if construction work is occurring
near the tracks. Finally, in any emergency, train operators
are allowed to sound their horn at their discretion.

Growth of Quiet Zones

Quiet Zones have spread rapidly in recent years. Before
the 2005 Final Rule there were a total 212 Quiet Zones
3

In a standard crossing gate design, gates are limited to
the driver’s side lane on either side of the tracks, with
a total of two gates installed. A pair of additional gates
can be installed in the opposite lane on both sides of
the tracks, creating a total of four gates at crossings.
This set-up is known as “quad gates”. These two extra
gates physically deny drivers the ability to drive around
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lowered gates. When streets are one way only, they can
be included in a Quiet Zone with just two gates.
Another measure involves construction of curb medians
(also known as traffic separators) placed between lanes
on streets that can also be used to prevent vehicles
from driving around gates. Typically, curb medians are
considerably less expensive, from both a capital and
maintenance standpoint, than additional gates. Curb
medians can include simple, mountable curbs (curbs that
can be driven on if needed) with delineator panels, or
more permanent non-mountable curb. These permanent
curbs can be made of concrete, brick, or other materials.
Curbs are recommended to extend 100 feet in each
direction from the gates at the rail crossing. However,
the required distance can be as short as 60 feet if a public
street, commercial driveway, or residential driveway
(to four or more housing units) is present in the area
between 60-100 feet from the crossing. If one of these
types of street/driveways is located less than 60 feet
from the gate, then curb medians are not an option.

Intersection with 4-quad gates.

Alternative Safety Measures (ASMs)

Some crossings may use FRA-recognized Alternative
Safety Measures (ASMs) instead of SSMs. A common
form is represented by the use of an additional gate,
on one side of the crossing, with a curb median located
on the opposite side. An ASM may be selected due to
site-specific constraints, where the configuration of the
crossing and close proximity of nearby intersections and
driveways preclude the use of curb medians on both
sides of the crossing. In addition, ASMs can include the
use of medians that are shorter than 60’ and also include
non-engineering elements such as public awareness
campaigns or photo enforcement technology to increase
driver and pedestrian awareness at grade crossings. The
use of ASMs for Quiet Zones requires the approval of the
FRA.

A Mountable Curb Median at crossing, an ASM.

Risk-Based Exceptions

New Quiet Zones can also be established without special
treatments at certain grade crossings if the safety risk
when the train does not blow its horn is below one of
two thresholds. Using a calculator provided by the FRA,
each crossing can be assigned a risk score by the local
jurisdiction based on federal crossing incidents data.
The average of these risk scores for all the crossings in
a proposed Quiet Zone is known as the Quiet Zone Risk
Index (QZRI).

A one way crossing.

If the QZRI is equal to or lower than the National
Significant Risk Threshold (NSRT), then no further
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supplemental safety measures are required. This
typically only occurs in rural areas where both traffic
volumes and train frequencies are very low.
Likewise, if the QZRI is equal to or below the Risk Index
with Horns (RIWH), then no further supplemental safety
measures are required either. The RIWH is the average
risk level at a crossing in a proposed Quiet Zone that
would exist if a train was blowing its horn. In both cases,
it is required that at least one of the crossings in the
Quiet Zone has supplemental safety measures.
Since SMART does not yet have recent historical
safety data, this is not the approach that SMART is
recommending. Rather, each crossing in a Quiet Zone
should be treated, either with Supplemental Safety
Measures or Alternative Safety Measures.

A Raised Median at a crossing in Novato.

Other general requirements

Under the FRA guidelines of the Final Rule, new Quiet
Zones require crossings to be equipped with flashing
lights, bells and automatic gates. All gates incorporated
into Quiet Zones are required by the FRA to have
modern signal features like power-out indicators and to
provide constant warning time, a feature that ensures
a consistent period of warning for both slow freight
trains and faster commuter trains. SMART’s crossings
will already be equipped with these modern features,
including 12” flasher lights, 4” gate lights, redundant
constant warning time devices, electronic bells, and
modern gate mechanisms.

FRA in this process. The diagnostic review is intended to
assist the local public authority in devising the best plan
for Quiet Zone implementation.
The process of establishing a Quiet Zone officially
begins when a city or county files a Notice of Intent to
establish a Quiet Zone with the California Public Utilities
Commission (CPUC), and applicable railroads (in this case
SMART and the NCRA). It is also prudent to keep the
FRA involved in this noticing process.
The notice should describe the length of the Quiet Zone,
which crossings are to be included, and the SSMs and
ASMs proposed. The document need not be so detailed
as to include construction drawings. The aforementioned
agencies have 60 days to comment on the Notice of
Intent.

Administrative Steps for Establishing
Quiet Zones

Briefly, the steps to implement a Quiet Zone are as
follows. Please see the flow charts provided by the FRA
in the Appendix for a more detailed explanation of this
process:

When ASMs are being recommended for some crossings,
the establishment of a Quiet Zone will follow the “Public
Authority Application to the FRA” method. The applicant
will need to provide information and data to the FRA, to
demonstrate that the risks at crossing are being reduced
to a level that will comply with federal rules. However, in
the event that all of the treated public crossings within a
jurisdiction are SSMs, a simplified process for establishing
Quiet Zones is available.

1. Diagnostic review of crossings
2. Notice of Intent to CPUC/FRA
3. Implementation of SSMs or ASMs
4. Notice of Establishment to CPUC/FRA

The CPUC requires that a diagnostic review be conducted Once the CPUC has verified the information provided,
for every crossing within a potential Quiet Zone to
the FRA has approved the proposed Quiet Zone, and the
determine needed safety improvements.
necessary safety measures have been installed, then the
local public authority can issue a Notice of Establishment.
A typical diagnostic review requires the involvement of
The Notice of Establishment is a detailed document that
qualified railroad signal and traffic engineers, the CPUC,
applicable railroads (in this case, SMART and NCRA), and includes the following (see the FRA website for more
details, http://www.fra.dot.gov/rrs/pages/fp_1475.
Caltrans. Again, it is also recommended to include the
5
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shtml):
1. Diagnostic Review conclusions
2. Proposed Time period of horn restriction (24 hour
or partial)

(SMART Train)

3. List of public, private, and pedestrian crossings in
Quiet Zone identified by inventory number and
name
4. Specific regulatory citation for the basis of Quiet
Zone establishment
5. Accurate and complete inventory form for each
public, private, and pedestrian crossing both before
and after SSMs and/or ASMs are installed
Maximum Noise Levels 50 Feet from Various Vehicle Types.
6. Notice of Intent

SMART has organized official diagnostic reviews involving
all of the jurisdictions that are part of SMART’s Initial
Operating Segment (IOS). SMART has supplemented this
work with additional technical conversations with the
CPUC and with additional local meetings. For example,
in June 2012, SMART’s General Manager and staff met
with representatives from the FRA, CPUC, and the San
Rafael Public Works Director to discuss a strategy for
crossing improvements in San Rafael that would allow for
a city-wide Quiet Zone.

The Notice of Establishment is sent to the FRA, all
applicable railroads, Caltrans, any local governments
affected, and any private property owners affected
by private crossings. Railroads are to cease routinely
blowing the train horns at grade crossings within 21 days.
As mentioned previously, once a Quiet Zone has been
established, a train operator may still sound the train
horn for emergencies, worker protection, or if there is
any potential danger (such as a pedestrian standing on
the track).

In SMART’s current and upcoming construction contracts,
SMART’s will invest more than $12M to upgrade signal
systems and make safety improvements at crossings.
These improvements will make some intersections in the
SMART corridor “Quiet Zone-ready” through the already
planned installation of safety measures that go above
and beyond what is required for the train to operate.

SMART’s Quiet Zone
Coordination Efforts
SMART’s self-propelled, multiple-unit trains (DMUs) have
engine noise levels that are about 10 decibels (dBA)
quieter than standard locomotive-hauled trains and
produce sounds more similar to those of a bus, as seen
in the chart to the upper right. This means that to the
human ear, DMU trains will seem to produce about half
the sound of a locomotive-hauled train.

In addition, it should be noted that there are several
places along the SMART corridor where curb medians
already exist at intersections, or where a local jurisdiction
has plans to install curb medians as part of separate
projects. This includes San Pedro Road, Smith Ranch
Road, North Hamilton Parkway, Lakeville Highway,
McDowell Boulevard, East Cotati Avenue, Hearn Avenue
and Guerneville Road.

Furthermore, SMART will have modern, continuous
welded track rather than joined track. This will prevent
the “clickity-clack” sound that people sometimes
associated with older railroad tracks.

These existing safety measures will help these crossings
to qualify for inclusion in a Quiet Zone should the local
jurisdiction desire to establish such a zone. Moreover,
to help cover the cost of additional safety improvements
required for Quiet Zone implementation, SMART will
pay for and construct curb medians or will pledge up
to $50,000 per intersection to assist local jurisdictions
to implement other ASMs or SSMs. This will likely be
sufficient to make many crossings “Quiet Zone-ready.”
Additional funds may be required from local jurisdictions

Whether or not to seek to establish a Quiet Zone is a
decision for cities and counties. The best time for a
local jurisdiction to establish Quiet Zones in the SMART
corridor is now, during the final design and construction
phase since future retrofits of grade crossings in the
SMART corridor will likely result in higher overall capital
costs for the local jurisdiction.
SMART staff has been closely coordinating with local
jurisdictions interested in establishing Quiet Zones.
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to cover remaining costs at some crossings.

Construction and Maintenance of Safety
Measures
SMART will be the entity to implement and maintain
signal-related SSMs and ASMs within its right-ofway. Quad gates, for example, would be maintained
by SMART, along with all other gates and signals.
However, the construction and maintenance of many
of the proposed curb medians are partly outside the
SMART right-of-way, and may require local jurisdictional
involvement to implement and maintain.

Next Steps

SMART’s current construction: Adding a new signal box in
Novato.

A next step for local jurisdictions that are interested in
establishing a Quiet Zone is to contact SMART’s Chief
Engineer to initiate the Quiet Zone coordination process.
SMART and its local partners will need to work together
to identify the safety improvements that will be required
at each crossing and to establish how those safety
measures will be funded. SMART and local jurisdictions
will need to work together to develop standards for
improvements such as curb medians. Local jurisdictions
will also need to be involved in the implementation of
SSMs and ASMs that are outside of SMART’s right-ofway. Jurisdictions that desire to establish a Quiet Zone
will need to enter into a construction and maintenance
agreement with SMART that addresses responsibilities
for the improvements within the Quiet Zone and includes
SMART’s standard indemnification provision.
Finally, when the time comes, local jurisdictions will
need to officially establish Quiet Zones through Notices
of Intent and Establishment to the appropriate agencies
and through an application to the FRA. The attached
“Appendix A” shows a checklist required for a Notice of
Intent Letter and also provides a local example. SMART
can provide additional examples upon request.

SMART’s current construction: Checking gate arm functions at
South Point Road in Petaluma.
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Appendix A. Notice of Intent Checklist
Notice of Intent to Create a Quiet Zone 1
Who should submit this notice
A public authority seeking to create a New Quiet Zone or a New Partial Quiet
Zone should submit notice of its intent.
Parties to be notified
Before a public authority establishes a quiet zone either through public authority
designation or through FRA approval, it must provide written notice to several
parties. These parties include the following:
 All railroads operating over the public highway-rail grade crossings

within the quiet zone,

 The State agency responsible for highway and road safety, and
 The State agency responsible for grade crossing safety.

All notices must be provided by certified mail, return receipt requested.
Deadlines
A party may submit information or comments to the public authority during the
60-day period after the date on which the Notice of Intent was mailed. This 60day comment period may terminate early, if the public authority obtains from each
party either written comments or written statements that the parties do not have
any comments.

1

The information collection submission for the final rule has been approved by the
OMB. The OMB control number is 2130-0560.
Disclaimer: This summary of the rule is for informational purposes only. Entities subject
to the rule should refer to the rule text as published in the Federal Register on August 17,
2006. Should any portion of this summary conflict with the rule, the language of the rule
shall govern.
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Notification contents
 The notice must unambiguously state which crossings will be contained

within the quiet zone. Each public, pedestrian, and private crossing
must be identified by both the U.S. DOT National Highway-Rail Grade
Crossing Inventory number and the street or highway name.

 The notice must indicate the time period during which train horn

restrictions would be imposed (i.e. 24 hours or from 10 pm to 7 am)

 The notice must contain a brief explanation of the tentative plans for

implementing improvements within the quiet zone.

 The notice must clearly indicate the name, title, and contact information

for the person who will act as point of contact during the development
process.

 All notifications must contain list of the names and addresses of each

party notified.

Disclaimer: This summary of the rule is for informational purposes only. Entities subject
to the rule should refer to the rule text as published in the Federal Register on August 17,
2006. Should any portion of this summary conflict with the rule, the language of the rule
shall govern.
9
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Appendix B. Contacts for the CPUC Rail Crossing Engineering Section (RCES)

Rail Crossings Engineering Section
Consumer Protection and Safety Division
California Public Utilities Commission
Northern California

RCES SUPERVISOR:
DAREN GILBERT
(916) 928-6858
DAR@cpuc.ca.gov
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Appendix C. Sample Notice of Intention from the City of Richmond, CA.
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Appendix D. FRA Guidance on Creating a Quiet Zone using SSMs.
Chart 2 - Creating a New Quiet Zone using SSMs
Select crossings
for inclusion in QZ

Obtain
cooperation from
all affected
jurisdictions

Pvt
xings with public,
industrial, or
commercial access
included?

QZ must be at
least 1/2 mile
long

Conduct
diagnostic team
review of pvt
xings

yes

Install gates and
lights at all public
crossings

Comply with
diagnostic team's
recommendations

no
Update National
Inventory to reflect
existing conditions
within 6 months
prior to notification

d!

Notify Parties, silence
horns, and install signage
at all crossings

f ie

yes

Qu
a li

QZRI < NSRT?

QZs established on this
basis subject to annual
review

Send affirmation and updated
inventory form to FRA every
2.5-3 yrs

no
Disclaimer: This summary of the interim final rule is for informational purposes only.
Entities subject to the interim final rule should refer to the rule text as published in the
Federal Register on December 18, 2003. Should any portion of this summary conflict
with the interim final rule, the language of the interim final rule shall govern.
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at all crossings
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at all crossings
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requires FRA
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QZs established on this
basis subject to annual
review

Go to
Chart 3A
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Appendix D. FRA Guidance on Creating a Quiet Zone using ASMs.
Chart 3A - Creating a Quiet Zone using Engineering ASMs
(Modified SSMs)

from
Charts 1B,
2

no

Only SSMs or
Modified SSMs
used?

go to
chart 3B

yes

Strongly advised
to consult FRA

QZs established on this
basis subject to annual
review

Determine
effectiveness of
proposed
modified SSMs

Proposed
QZRI < RIWH?

no

yes

Proposed
QZRI < NSRT?

no

yes

Apply to FRA,
include
analysis and
data

FRA approved?

no

Not qualified

yes
Install SSMs,
modified SSMs
Qualified
Update National
Inventory
Notify Parties, silence
horns, and install signage
at all crossings

Send affirmation and updated
inventory form to FRA every 2.5-3 yrs

Disclaimer: This summary of the interim final rule is for informational purposes only. Entities subject to the interim final rule should refer to the rule text
as published in the Federal Register on December 18, 2003. Should any portion of this summary conflict with the interim final rule, the language of the
interim final rule shall govern.
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